IMPERIAL. AGRICULTURAL 
RESeJicH iNSTITUre, NEW DELHI, 








UNITED ItATES DEPARTMENT OF AGRigUtTURE 
OFFICE OP EXPERIMENT STAHONS „ 


EXPERIMENT 

STATION 

RECORD 


VOLUME 66 

JANUARY-JUNE, 1932 



UNiTiofrATn 

cKWBKNMBm' 

wAuimoraNttim 


U. S. DEPARTMENT OF AGRICULTURE 
SacBBTAHT—A. M, Hyde 
Dirbctob of Scientific Work—A.\ Woods 


Office of Experiment Stations—James T. Jaroine, CRwff 


THE AGRICULTURAL EXPERIMENT STATIONS 


Alabama—A tiftum; M. J. PnndicsA* 

Alaska—CU/A^ e; Q. W. Gasser.^ 

Arizona—P. S. Bargess.i 
Arkansas—F’ ayrfl€Pi//€. D. T. Gray.* 
OAuroRNU—C. B. Hutchison,! 
Colorado—F ort Colllm. E. P. SandstexLi 
CONNSCTICUT— 

State Station: NtvIIaren:) ^ 

Stona Station; Storr*; j 
Drlavark—A ftiPflffc; C. A. McCua* 

Florida—W. Newell.^ 

Gkoroia— 

EipsrimmU H. P. Stnckey.! 

Coastal Plain Station: Ttflon: S. H. Starr.! 
Hawaii-// oBoittiu; J. M. Westgate.! 

Idaho—A/o4co»: E. J. Wdings.* 

Illinois—I 7rtana: U. W. Mumford.! 

Indiana—£« FavttU: J. H. Skinner.! 

Iowa—A sia: R. M, Hughes.* 
KANSAS-AfanAdUoR; L. E. Call.! 

KRNTUCKt—ienBflton: T. P, Cooper.! 
Louisiana—H uftm Rouge: C. T. DowelL* 

Maine—O roao: F. Grille! 

MARTLAKD-CWtejfi Park: H. J. PattersoR.‘ 
MASSACHCSETTS-AiTiAerit F. 81 erei&! 
MicmQiN—JEhM LanHng: V. R. Gardner.* 
Mimkrsoia—D nirorittf Fam, SL Paui: W. C, 
Coffey.! 

Mwswffgppi-Siteto CoUege: J. R. Ricks.* 
Misboori— 

College Station: Columbia: F, B. MazBCoxd.* 
Fioit Station: Mowtaiu Qrooe: F. FimQt.! 
Poultry Station: AfountaiR Qrm: T. W. 
Noland.! 

Montana—R ottaum.* F. B. Linfield.! 
Nebraska—A ineo/n; W. W. Burr.! 

X ET IDA—iZeno: S. B. Doten.! 


Nkw Hampshirb— Burkam; J, 0. RendaU.! 

New Jersey— New Brunswick: J. G. Lipman * 
New Mexico— fiStflte College: Fabian Garda.! 

New York— 

State Station: Qeneoa: U. P. Hedrlck.1 
Cornell Station: Rhaea: 0. E. Ladd.! 

North Carolina—S liafe College Station, Raleigh: 
R. Y. Winters.! 

North Dakota— Rtei« CoUege Station, Fargo: P. F. 
Trowbridge.* 

Omo-Wooster: C. Q. Williams.! 

Oklahoma—S ftrtioflter: C. P. BlackwelL* 
Oregon—OwwI/m: W. A. SchoenfeldL* 
Peni^sylvania— 

State College: R. L. Wat 
State College: Institute Nutrition: 

E. B. Forbes.! 

Puerto Rico— . 

Federal Station: Fiagagmi: T. B. McOld&nd.! 
Insular Station: Rio Pteiras: F. LO^ Domin¬ 
guez.! 

Rnodb Island—R lngMon; B. E. Gilbert.! 

SOUTH Carolina— (^emson College: H. W. Barre.* 
South Dakota— BrooA/w^j; j. w. Wilson.! 
TENNS5SEE-,firnom7ie: C. A. Mooeca.! 

Texas— Station: A. B. Conner.* 

DTja—JC|#wi1P.’t. Cardon.! 
YiRMO»T-j8»r«oot<w J. L. Hills.! 

VaaiNU— 

Bt/aMmrg: A. W. Drinkard, Jr.* 

Trook Station: NorfoOt: H. H. Zimmerley.* 
WAfflmaTON— 

College Station: PvUmn: E. 0. Johnson.! 
Western Station: Pugallup: J. W. RalkaK* > 
West V^inia—M broantoton: F. D. FrommeiA^ 
WisamsiN—JModiwn; 0. L, Christensen.* jt 
Wyoming— j. A. Hill.! / 


! Dtrebtor. 


•Acting Director. 


* Snparintendedt. 



EXPERIMENT STATION RECORD 


Editor: Howard Lawton Knight 
editorial departments 

Agricultuial and Biological Clieinistry— H. C. WATTBaaMAN, Sybil L. Smith. 
Meteorology—W. H. Beal. 

Soils and Fertilizers—H. C. Waterman. 

Agricultural Botany, Diseases of Plants—W. H. Evans, W. B. Boyd. 
Genetics—H. M. STisECfE, J. W. Wellington, G. Haines. 

Field Crops— H. M. Steexje. 

Horticulture and Forestry— J. W. Wellington. 

Economic Zoology and Entomoltigy, Yeteriiuiry :Me<licine—W. A. Hookku. 
Animal Husbandry, Dairying, and Dairy Farming—H. W. Marston. 
Xgrrcultural Engineering—B. W. Truiiingeb. 

Agricultural Economics and Rural Sociology, Agricultural and Home Economies 
Education—F. G. Happen, 

Poods and Human Nutrition— Sybil L. Smith. 

TexQleB and Clothing—H. M. Steece, Sybil L. Smith. 

^me Management and Equipment-. 

Indexes—M artha G. Gundlaoh. 

Bibliographies— Cora L. Feldeamp. 

CONTENTS OF VOLUME 66 

EDITOBIALS 

Page 

Tha fiaity-flltji conTontton of the Association of Land-Grant Colleges and 

Universities_ 1 

Besearch at the 1931 convention of the Association of Land-Grant Col¬ 
lies and Universities_ Idi 

Economic and sociological research in the agricultural experiment sta¬ 
tions- 301 

New Policies for Eaperlment Station Record _ 4(H 

Death of Dr. G. Pord Langworthy..._ 4(M 

The distribution of eiperlment statiim publications In foreign countries-- 301 
The fiftieth anniversary of the State experiment stations in New York, 

Ohio, and Massachusetts_ TOl 

New Jersey’s agricultural experiment station, 1880-1930_ T06 

STATION PUBLICATIONS ABSTBAOTBD 

Station : 

BaUetln 285_ 682 

30l_ 382 

FovtjHnenad Annual Eqiort, 1981-._ 807, 

fflfl, 014,820,823,889, 843,857,858,859,883, 8®, 874,880,88^ 898.8W 

in 













IV 


EXPEBIMENT STATIOK BEOORD 


[Vol. 66 


Alaska Stations: 

Report, 1930- 

Abizona Station: 

Bulletin 138- 

BuUetin 139_ 

Technical Bulletin Sa. 
Technical Bulletin 34. 
Technical Bulletin 35. 
Technical Bulletin 36. 


^ Page 

610, 812, 626, 632, 652, 665, 668, 661, 666, 672, 695 


353 

477 

382 

391 

718 

719 


Abkansab Station: 

9m - _ 


84 

267 _ 


86 

BuUetin 268 (Forty-third Annual Report, 1931)- 


513, 


521, 525, 531, 541. 549, 561, 562. 565, 576, 579, 684, 599 
Bulletin 269_ 837 


Gaufobnia Station : 

Bulletin 514_ 383 

Bulletin 515_ 345 

BuUetin 516_ 479 

Bulletin 517_ 353 

BuUetin 518_ 466 

Bulletin 519_ 435 

Bulletin 520_ 470 

BuUetin 521_ 478 

Circular 322_ 76 

Hilgardla, volume 6— 

No. 2. August, 1931_ 241 

No. 3, August. 1931-363,364 

No. 4, September, 1931- 787,788 

No. 6, October, 1931_ 436 

No. 6, November, 1931_ 517 

No. 7, November, 1931_ 444 

No. 8, November, 1981- 451 

No. 9, November, 1831_ 443 

No. 10, November, 1931____ 502 

No. 11 , January, 1932_______ 856 

No. 12, January, 1^_ 771 

Califoniia Committee on the Relation of Electricity to Agilculture, 
Progress Report 16_ 649 


CoLOBADo Station : 

Bulletin 374_ 

BuUetin 375_ 

Bulletin 376_ 

Bulletin 377_ 

BuUetin 378_ 

BuUetin 379_ 

Bulletin 380_ 

Bulletin 381_ 

BuUetin 382_ 

Press Bulletin 76_ 

Porty-fomrth Aminal Report, 1931_ 

Colorado Pure Seed Iaw (rev., 1931) 



26 

131 

360 


_162,184 

_ 668 

_ 679 

_ 369 

612,631,632,639,656,657,658,695 
_ 735 














































19S2] 


OOKTENTS 


V 


CoNiraimcuT State Station ; Page 

BnUetin 880- 143 

Bulletin 331_ 518 

Bulletin 332._ 761 

Fifty-fourth Annual Report 1930- 496 

CONNEOTZODT StOBBS STATION: 

. IBuUetin 172_ 185 

BuHetin 173_ 259 


Delawabb Station : 

Bulletin 172 (Annual Report, 1931)- 614, 

526, 533, 542, 550, 563, 566, 568, 577, 584, 599 

Bulletin 173_ 679 

Bulletin 174_ 767 


Flobida Station: 

Bulletin 226_ 445 

Bulletin 227_ 39 

..Jgu^tin 228_ 39 

Bulletin 229_ 446 

Bulletin 230_ 448 

Bulletin 231-r«—_ 69 

Bulletin 232_ 651 

Bulletin 233_ 262 

Bulletin 234_ 264 

Bulletin 235- 446 

Bulletin 236_ 563 

Bulletin 237_ 888 

Bulletin 238_ 381 

Bulletin 239_ 848 

Bulletin 240_ 865 

Bulletin 241_ 854 

Bulletin 242_ 886 

GEomtk Seation: 

Bulletin 167_ 196 

Bulletin 168_ 740 

Bulletin 169_ 732 

Bulletin 170_ 747 

Oirculars 93-98_ 741 

Forty-fourth Annual Report, 1931_ 729, 

740,743,744,763,764,765,791,794,798 

Gboboia Coastal Piain Station: 

Bulletin 18 (EleTenth Annual Report, 1930)_ 626,632,639,695 


Guam Station: 

E^KJrt, 1980- 426,4^,437,448,466,468,«SI. 49® 

Hawah Stateow: 

Bulletin 63_ 201 

CSicular 2 _ 53 

SOrcolar 3 _64 


HAWAXiMkN Sim& PlANTBBS’ STATION: 

Haudhook of the Insects and Other Invert^rates of BhwafDBn Sugar 
Oaae Helds, compiled by F. X. WlUianas____ 154 









































VI EXPESIMEKT SITATION fiEOOEb ' tVol.«« 

Idaho Station: Pace 

Bulletin 179 (Annual Keport, 1930)- 212, 

219, 220, 226, 236, 248, 236, 257, 2«0, 203, 266, 269, 277, 298, 299 

BuUetin 180_ 80 

Bufletln 181_ 30 

Bulletin 183_ 168 

Beseandi Bulletin 8- 29 

Circular 63_ 82 

Circular 64_ 12 

luiNois Station: 

Bulletin 372- 494 

Bulletin 373_ 186 

Bulletin 374_ 781 

Bulletin 376_ 360 

Circular 375_ 18 

Circular 376_ 88 

Cireular 877_ 89 

Circular 878_ 274 

Circular 879_ 273 

Gricnlar 380_ 853 

Circular 381_ 434 

Circular 382_ 486 

Circular 383- 086 

arcular 384—.-.-.. 660 

Circular 886_ 739 

Circular 386_ 739 

Circular 387_ 785 

Circular 388_ 741 

Soil Beport 60- 811 

Soil Beport 61_ 811 

Bortv-fourth Annual Beport, 1931_211, 220, 223, 228, 229, 232, 235, 244, 

254, 2SS, 267, 268, 260,264,, 267, 271,277,281, 288, 290, 294, 295, 299 

INDUNA Station : 

Bulletin 346_ 87 

Bulletin 846_ 06 

Bulletin 347_ 188 

Bulletin 348_ 168 

Bulletin 849_ 188 

Bulletin 360_ 202 

Bulletin SEL_ 288 

Bulletin SEE_ 787 

Bulletin «S3_ 661 

BnUetln 854_ ^ 

Circular 182-- / 18 

Circular 188-17,2?.'^ 69,97 

dxcolar 184- 182 

dreolar 185- 570 

Oircular 186_ 735 

Iowa Suahoh; 

BoUetiii 281_ 190 

BaHotiii 282_ 163 

Bulletin 283_ 186 

















































1982] CONTENTS VH 

Iowa, Station— Contintied. bmw 

BuUetin 284- 188 

Bulletin 285- 666 

Besearch Bulletin 140- 187 

Besearch Bnlletin 14]- 169 

Besearch Bulletin 142- 23 

' itesearch Bulletin 143- 157 

Besearch Bulletin 144- 712 

Circular 130- 164 

Circular 131- 180 

Circular 132- 664 

Leaflet 28- 869 

Kansas Station: 

BuUetin 263- 226 

Bulletin 264- 638 

Bulletin 266_ 781 

Technical Bulletin 27- 666 

TeSBilcal Bulletin 28- 786 

Technical Bulletin 29- 275 

Olrcnlar 785 

Chrcular 169_ 784 

, Ofifcnlar 160- 570 

Oircnlar 161_^- 568 

Olrcnlar 162- 540 

Fort Hays Substation, Beef Cattle Investigations, 1980-31_ 365 

KHarruoKT Station: 

Bulletin 318_ 214 

Bulletin 314- 16 

Bulletin 315_ 68 

BuUetin 316---*_ 683 

BxOletin 317- 680 

BuUetin 318.- 327 

Bnlletin 319__ _ ,, -.- 683 

Bnlletin 320. 575 

BuUetin 321. 539 

Bulletin 322_ 515 

BuUetin 323_ 682 

Forty-second Annual Eeport, 1920, part 2- 199 

Forty-third Annual Beport, 1980, part 1- 119, 


130,137,146,162,164,167,171,184,197,199 


touisiANA Stations; 

BuUetin 224_ 83 

BuUetin 225_ 48 

BuUetin 226_ 32 

SlAiNs Station: 

BuUetin 358_ 631 

Inspections 139-.^______ 886 

O^^cial Inspections 140___ 369 

Official Inspections 141______ 618 

IICabtzanj) Station: 

BuUetin 328_ 36 

BuUetin 327 - 38 
















































vin 


EXPEBIBlBlSrT STATION BEOOED 


[Vol.66 


Mabtlaot Station—C ontinued. Page 

Bulledn 328- 55 

Bulletin 329- 427 

BnUetin 380- 868 

MASSACEUSBrrrs Station : 

Bulletin 275_ 83 

Bulletin 276- 45 

Bulletin 277- 538 

BuUetin 278- 873 

Bulletin 279_ 838 

Control Series Bulletin 59- 467 

Control Series Bulletin 60_ 816 

Meteorological Series Bulletins 511-512, July-August, 1931- 116 

Meteorological Series Bulletins 513-514, September-October, 1931- 208 

Meteorological Secies Bulletins 515-516, November-December, 1931— 509 

Meteorological Series Bulletins 517-4118, January-rebruary, 1932- 810 

Miohioan Station: 

Special Bulletin 216_ 881 

Special Bulletin 216_ 184 

Special Bulletin 217_ 886 

Technical Bulletin 116_ 287 

Technical Bulletin 116- 38 

Technical Bulletin 117- 46 

Technical BuUetin 118_ 835 

Otechnical BuUetin 119_ 232 

Technical BuUetin 120_ 285 

Quarterly BuUetin, volume 14— 

No. 1, August, 1931_ 118, 

120,132,184,139,141, 162,154,169,162, 163,168, 169,175, 181,183 

No. 2, November, 1931_ 430, 

431, 483, 462, 453, 466, 457, 462, 463, 47% 477, 489 

Circular 188- 158 

Forty-third Annual Eeport, 1930_ 153, 166, 167, 172, 199 

Minnxbota Station : 

BuUetin 276_ 782 

BuUetin 277-- 882 

Bulletin 278- 883 

BuUetin 279_ 898 

Technical Bulletin 72- 480 

Technical Bulletin 74- 44 

Technical BuUetin 75_ 58 

Technical BnUetin 76_ 240 

Technical BnUetin 77_ ^^176 

Technical Bulletin 78_ 126 

Technical BuUetin 79_ 452 

The Bed "Wing Project on Utilization of Electricity in Agrieultnre, 

E. A. Stewart, J. ML Larson, and J. Romness__ 182 

Mxssisstm Station: 

Bulletin 292_ 193 

Bulletin 293- 294 

BuUetin 294_ 094 









































1982] 


CONTENTS 


IX 


MTflflTflHTp PT Station —Oontiiined. Paga 

Bulletin 295- 879 

rorty-fourth Annual Eeport, 1931- 717, 


729,786,745,764,766,768,770,771,775,781,798,798 


MissoUBi Station : 


Bulletin 800_ 312, 321, 823, 324, 825, 330, 838, 

345, 355, 856, 358, 360, 362, 365, 368, 370, 376, 381, 384, 390, 394 


Bulletin 806- 

Besearch Bulletin 154. 
Besearch Bulletin 155. 
Besearch Bulletin 156. 
Beseardi Bulletin 157. 
Besearch Bulletin 158. 
Besearch Bulletin 159. 
Beseardi Bulletin 160. 
Besearch Bulletin 161. 


518 

679 

789 

423 

424 
424 
464 
424 
684 


Missotiee Poultbt Station : 
Bulletin 28_ 


281 


Montana Station : 

Bulletin 248.,.,._ 224 

Bulletin 249l_ 60 

BuUetin 260_ 59 

Bulletin 251- 857 

Bulletin 262_ 715 

Bulletin 263__ 773 

BuUetin 254_ 773 

BuUetin 255_ 876 

Ctocalar 138_ 773 

Thlrty-seyenth Annual Beport, 1930- 426, 495, 496 

Nbbbaska Station : 

Bulletin 260_ 361 

Bulletin 261- 861 

Bulletin 262___ 657 

Bulletin 268___ 868 

BuUetin 264_ 694 

Bulletin 265_ 781 

Besearch Bulletin 68- 861 

Beseardh Bulletin 69_ 866 

Circular 48_ 884 

^Nevada Station: 

Bulletin 128_ 477 

Bulletin 124__ 681 


New Hampshubb Station: 

BuUetin 266 (Beport, 1930)_ 17,27,83,40,4% 66,67,71,76,97 

BuUetin 257- 62,83 

BnUetIn 268_ 880 

^^etln 269_ 762 

T^inical BuUetin 47-- 


Oirhaar 87. 

SdentULe Oontrihutlon 28- 


251 











































X 


EXPEEIMEISTT STATION EBCOED 


[ Vol. 66 


New Jersey Stations: Page 

Bulletin 525- 836 

BuUetin 526- 617 

Bulletin 527- 166 

Bulletin 528- 864 

Circular 249- 166 

Circular 260_ 142 

Hints to Poultrymen— 

Volume 19— 

No. 10, July. 1931_ 64 

No. 11, August, 1931- 77 

No. 12 , September, 1931_ 64 

Volume 20— 

No. 1, October, 1931- 363 

No. 2, November, 1931- 864 

No. 3, December, 1931- 661 

New Jersey’s Agricultural Experiment Station, 1880-1930, Woodward 
and Waller- 798 

New Mexioo Station : 

Bulletin 196- 884 

Btdletin 196_ 782 

New Tobe Cobnell Station : 

Bulletin 526- 676 

Bulletin 527_ 883 

Bulletin 528- 802 

Bulletin 529_ 888 

Bulletin 530- 856 

Bulletin 631_ 815 

Memoir 136_ 642 

Memoir 137- 210 

Memoir 138- 530 

Forty-fourth Annual Report, 1931_ 613, 

619, 622, 624, 625, 626, 684, 635, 636, 637, 638, 639, 644, 646, 647, 
666 , 666 , 658, 659, 662, 671, 676, 695. 

Nhw Yore State Station : 

Bulletin 696_ HO 

Bulletin 697_ 152 

Bulletin 598_ 430 

Bulletin 599- 533 

Bulletin 600- 555 

Bulletin 601_ 

Bulletin 602__ 

Technical Bulletin 182_IIIIIIIIIIIII l38 

Technical Bulletin 183_ ^ 161 

TeclmlcaJ Btflletln 184_ ^ 

Technical Bulletin 185_ 434 

Technical Bulletin 186_ 726 

Circular 121 _ I 39 

CSxcular 122 _ HI 

CSrcolEr 323_ II 5 

Oircolar 124_H5 

FIffcielli Annual Report 1933- 601, 609, 588, 648, 651, 669, 699 













































1982] 


COKTBlSrTS 


XI 


North Oabolina Station: 

Bulletin 278- 

Bulletin 279- 

Technical Bulletin 41_ 

Technical Bulletin 42_ 

Agronomy Information Circular 61_ 

- Agronomy Information Circular 62— 
Agronomy Information Circular [63] 
Agronomy Information Circular 64„ 
Agronomy Information Circular 65— 

North Dakota Station : 

Bulletin 248- 

Bulletin 249- 

Bulletin 250- 

BuUetln 261_ 

Bulletin 252_ 

BuUetin 253_ 

^CScuTar 45_ 

Ohio Station: 

BuUetin 482—i:_ 

BuUetln 483- 

Bulletin 484_ 

Bulletin 486_ 

Bulletin 486_ 

BuUetln 487_ 

BuUetin 488_ 

BuUetin 489_ 

BuUetin 490_ 

BuUetln 491_ 

Bulletin 492_ 

BuUetln 493 _ 

BuUettn 494_ 

* BuUetln 495__ 

BiUletin 496_____ 

Bimonthly Bulletin 152_ 

Bimonthly BuUetin 163_ 

Bimonthly Bulletin 154_ 

Special Circular 34_ 

Special Circular 35_ 

Special Circular 36_ 

Forest News- 

No. 16, October, 1931_ 

No. 16, January, 1932_ 

Dklahoma Station: 

BuUetin 199_ 

Bulletin 200_ 

S 203___ 

78_ 

79__ 

fONXAHOKiJ I^ANHAJrnUl STATION: 

Panhandle BuUetln 30___ 

Panhandle BuUetin 31_ 


Page 

187 

631 

361 

327 

617 

•J27 

617 

140 

319 


131,137,149,199 

- 66 

_ 71 

- 684 

- 786 

- 733 

- 561 


- 90 

- 87 

- 39 

- 284 

- 253 

- 233 

- 468 

- 481 

- 476 

- 475 

- 487 

- 432 

- 733 

- 782 

--- 749 

48,53,68,62.65,67,80,82,97 
416,429,437,463,476.477,495 

- 635,688,656,678,689 

- 178 

- 470 

-- 471 

- 8S8 

- 743 


-- 478 

- 136 

715 

-- 684 

377 


.. 28,88 
143, m 





















































experiment station keoobd 


(Vol 66 


xn 


[Okiasoua] PAiTHAimug Staixoit—C kHitinaed. Face 

Panhandle Bulletin 32- 479 

Panhandle BuUetin 83- 567 

Panhandle Bulletin 34- 617,680 

Panhandle Bulletin 86---7(ffi, 768 

Panhandle Bulletin 36- 826 

Obicqon Station: 

BuUetin 288_ 8l 

BnUetin 289_ 61 

BuHetin 290- 67 

Bulletin 291_ 39 

Circular 106- 886 

PEmrsmvAmA Statioh: 

Bulletin 266 (Forty-fourth Annual Report, 1981)- 204,206,218,226,227, 

283, 28^ 245, 267,269, 261, 266,268, 274, 278, 284, 297,299 

BuUetin 267_ 81 

Bulletin 268_ 86 

Bulletin 269_ 284 

BuUetin 270_ 766 

Bulletin 271_ 770 

BuUetin 272- 716 

PoBio Bioo Station: 

Bulletin 88 (Spanish edition)_ 231 

B^rt, 1930_ 602, 516, 527, 636, 669, 670, 699 

POBTD Bn» BiTAxnisnT or AaBioonTunis and Labob Station : 

BnUetin 37 (Spanish edition)- 821 

Circular 94 (Spanish edition)_ 842 

Clrcnlar 95 (Spanldi edition)_ 66 

Beport, 1929 (Hngjlah edition)_222, 246^ 299 

Annual Beport, 1980 (English edition)_ 209, 

222, 228, 287, 247, 266, 272, 299 
Beport, 1980 (Spanish edition)_ 209, 222,228, 237, 299 

Baoi» Island Station: 

Biilletin 229_ 281 

BnOetin 280- 681 

BuUetin 2a _ 291 

BuflOetin 282_ 876 

Bulletin 288_ 775 

Annual IPertOlser (Uxcalar, 1981- 214 

Sours CUaoEiNA Statxon: 

Bulletin 275_ 86 

Biflletln 276_18 

BuUetin 277_^_ 62 

BnUetin 278- 53 

Bulletin 279_ 188 

Bulletin 280_ 686 

BnUetin 281_ 468 

iy>ii 7 -fonrth Annual Beport. 3981_ 814, 


627, 629, 6^ 64U. 6S2, 656^ 659, 688, 679, 695 
































19521 OONTBITTS Xm 

SoTJTH Dakota Station : Page 

Bulletin 267- 167 

Bulletin 258- 190 

Bulletin 259- 189 

Bulletin 260- 143 

Bulletin 261- 198 

Bulletin 262- 162 

Bulletin 267- 248 

Bulletin 268- 825 

TsNNESSDE Station: 

Circular 88- 450 

Circular 89- 460 

Circular 40- 822 

Circular 41- 823 

Circular 42- 824 

Circular 43- 888 

Texas Station: 

BuUetin423_ 45 

Bulletin 425_ 207 

Bulletin 428_ 17 

BiUletin429_ 61 

Bulletin 480_ 209 

Bulletin 431_ 209 

Bulletin 432_ 211 

Bulletin 433_ 273 

Bulletin 484_ 214 

Bunetin435_ 761 

Bulletin 436_ 764 

Bulletin 487-j- 767. 

Bulletin 488_ 739 

BuUetin480_ 712 

Bulletin 440_ 762 

Bulletin 441_ 793 

Circular 60_ 46 

Forty-tliird Annual Beport, 1930_ 22, 

26, 27, 29, 34, 42, 49, 58, 60, 62, 64, 65, 68, 78^ 82, 97 

Utah Station: 

BuUetin281_ U 

Bulletin 282_ 693 

BuUetin288- 720 

Circular 95-_ 117,126,138,160,365, m 170,199 

Circular 96_ 648 

Ye&icont Station: 

Bulletin^- 161 

Bulletin 829_ 788 

Bulletin 880____— 790 

Bulletin 883_ 664 

BuBetin882 (Forty-fourth Annual Beport, 3931)- 616,634,638,681,695 

BnIIetito338_ 664 

BuUethi884_ OIT 













































XIV 


expebiment station bbcord 


[Vol. 65 


Vebmokt Station—C ontinued. 

-- 

__ 

BuUetinSST- ®55 

TiBcaKiA. Staoios : 

Bulletin -- 86 

Bulletin __ 286 

Bulletin 281- 262 

Technical Bulletin -- 55 

Annual Heports 1928-1931- 508, 516, 526, 686 . 

644, 562, 660, 663, 666 , 567, 669, 676, 679, 687, 589, 698, 599 

ViaaiNiA Truck Station?: 

Bulletin 72_ 538 

BuHetin 73- 738 

Bulletin 74_ 746 

Washii^gton College Statio::?: 

Bulletin 254_ 63 

Bulletin 255- 85 

Bulletin 256_ 32 

Bulletin 257_ 686 

BuUetin 258_ 359 

Bulletin 259_ 749 

Bulletin 260 (Forty-first Annual Report, 1931)_ 717,780,736,741,742, 

743, 746, 754, T5C, 757, 762, 764, 765, 766, 768, 769, 771, 776, 798 

WssT Virginia Station : 

Bulletin 243_ 328 

Bulletin 244 (Biennial Report, 1929^})..^,_ 528, 

637, 5^, 540, 645, 546, 548, 653, 560, 561, 564, 567, 660, 699 

Bulletin 245- 546 

Bulletin 246_769 

Bulletin 247_ 736 

WisooKBiH Station : 

Beseareh Bulletin 110_ 226 

Research Bulletin 111 _ 752 

TTtomino Station: 

Bulletin 183_ 273 

Bullel^ 184- 425 

drcifiar 25_ 743 

UNITBt> STATES DEPARTMENT OP AGRICULTURE 
PUBLICATIONS ABSTRACTED 

Technical BuUetiQ— > 

248. Bl(degy of the Indlan-Meal Moth on Dried Fruits in OaMomtii; 

J. O. Hanilin. W. D. Heed, and M. E. PhIHipa_ Ll _ 157 

248. Ttaasportiiig and H a n dlin g Milk in Tanks, H. P. HoOs_ 68 

244. Barresting Small Grain, Soybeans, and Otoiver In the tJjom Bdt 
with Coodtines and Binders, L. A. HKrwddiam, W. B. Hum¬ 
phries, and jr. H. MSrtin_ 30 

' 846. Arsenic^ and Other Fruit Injuries of Apples Besnll 
Washing Operations, D. F. Fisher and E. L. Eeeres. 


47 



































1^321 


CONTENTS 


XV 

Teclinical Bulletin—Continued. i>dge 

246. The Belatiou of Season of Wounding and Shellacking to Callus 

Formation in Tree Wounds, B. P. Marshall_ 20 

247. Forest Types in the Southwest as Determined by Climate and 

Soil, G. A. Pearson- 40 

-248. Wood-Liquid Belations, L. F. Hawley- 41 

249. Some Factors Affecting the Viscosity of Cream, C. J. Babcock— 170 

250. Timber Growing and Logging Practice in the Southern Appa¬ 

lachian Begion, E. H. Frothingham- 40 

251. Southern White Cedar, C. F. Korstian and W. D. Brush_ 146 

262. Two Citrus Leaf Miners of the Far Bast, C. P. Clausen_ 68 

263. Petroleum Oils and Oil Emulsions as Insecticides, and Their 

Use Against the San Jose Seale on Peach Trees in the South, 

H. S. Swingle and 0. I. Snapp- 155 

254. Irrigation Districts, Their Organization, Operation, and Financ¬ 
ing, W. A. Hutchins- 77 

265. Life History of the Codling Moth in tlie Bogne Kiver Valley of 

Oregon, M. A. Vothers and B. B. Van Leeuweii_ 53 

266. Suitability of Brush Lands in the Intermountain Begion for 

the Growth of Natural or Planted Western Yellow Pine 
Forests, F. S. Baker and 0. F. Korstian- 41 

267. Deterioration of Chestnut in the Southern Appalachians, D. V. 

Baxter and L. S. Gill- 234 

268. Fungous Diseases of the Cultivated Cranberry, C. L. Shear, 

N. E. Stevens, and H. F. Bain- 648 

, ’ _ 

259. Slash Disposal in the Western Yellow Pine Forests of Oregon 

and Washington, T. T. Hunger and B. H. Westveld_ 438 

260. Besults of Seed-Treatment Experiments with Yellow Dent Com, 

J. B, Holbert and B. Koehler- 836 

261. Longevity and Germination of Seeds of Bibes, Particularly 

R. rotundifolmm, under Laboratory and Natural Conditions, 

A, B. Fivaz- 48 

262. Improvement in the Production of Oleoresln through Lower 

Chipping, B. Gerry- 337 

263. The Leaf Hoppers Attacking Apple in the Ozaiks, A. J. Acker¬ 

man and D. Isely- 349 

204. Boron in Irrigation Waters, 0. S. Scofield and L. V. Wilcox_ 622 

266. Blectidcal Equipment on Movable Bridges, C. B. McCullough, 

A. L. Gemeny, and W. E. Wlckersham--—-- 379 

266. Morphologic and Physiologic Studies on Stem-Bust Eesistance 

in Cereals, H. Hart- 642 

267. Experiments on Hybrid Vigor and Convergent Improvement in 

Com, F. D. BIchey and G. F. Sprague--- 322 

268. Effect of Various Temperatures on the Storage and Kipeuing of 

Tomatoes, B. C. Wright, W. T. Pentzer, T. M, Whiteman, and 
D. H. Bose-----—- 739 

269. Economical Use of Large Tile for Land Drainage, B. D. Mars- 

_ 473 

270. The Chemotropic Besponses of the House Fly, the Green-Bottle 

Flies, and the Black Blowfly, E. W. Laake^ D. O. Parman, 

F. 0. Biahopp, and R. 0. Boark-.^.- 464 

271. Evaporation from Free Water Surfaces, 0. Bohwer- 777 

272w The Markethig and Distribution of Fruits and Vegetables by 

Motor Truck, B. Edwards and J. W. Park. 


479 



























XVI 


EXPEBIMEKT STATIOlSf BEOOBD 


[Vol. 66 


Farmers* Bulletin— Page 

1666. Insecticides, Equipment, and Methods for Controlling Orchard 

lusect Pests, A. L, Quaintauce and B. H. Siegler_ 460 

1667. Kural Community Fire Departments, W. C. Nason- 87 

1668. The Bed Harvester Ant and How to Subdue It, V, L. Wildermuth 

and E. G. Davis- 159 

1669. Farm Terracing, 0. B. Bamser_ 78 

1671. Shortleaf Pine, W. B. Mattoon_ 145 

1672. Diseases of Pecans in the Southern States, J. B. Demaree_ 242 

1673. ^The Fann Garden, J. H. and W. R. Beattie_ 432 

1674. Food for Children, R. S. Carpenter and H. N. Hann_ 298 

1675. Care of Mills Utensils on the Farm, B. J. Posson and B. P. Hotis. 269 

1676. Lnbricating-Oil Sprays for Use on Dormant Fruit Trees, A. L. 

Quainlance, E. J. Newcomer, and B. A. Porter_ 450 

1677. Planting and Care of Lawns, H. Ii. Westover and C. B. Enlow... 233 

1679. Pop Com, A. M. Brunson and 0. W. Bower_ 225 

1680. Farmers in Northern States Grow Timber as Money Crop, W. K. 

Williams_ 088 

1682. Usefulness of Birds on the Farm, W. L. McAtee_ 646 

1688. Measuring Water in Irrigation Channels, B. L. Pardiall_ 672 

1684. Game Laws for the Season 1931-32: A Summary of Federal, 

State, and Provincial Statutes, H. P. Sheldon and F. G. 
Grimes_ 133 

1686. Fur Laws for the Seas<m 1981-32, H. P. Sheldon and F. G. 

Grimes_ 447 

1688. Common Errors in Cotton Production, O. F. Cook_ 738 

1687. Kemovfng Spray Eesidue from Apples and Pears, H. 0. Diehl, 

J, M. Lutz, and A, L. Byall_ 231 

Statistical BuUetln— 

34. Corn Futures_ 735 

36, Car-Lot Shipments of Fruits and Vegetables from Stations in the 
United States for the Calendar Years 1928 and 1929, compiled 

by L. Norgren- 739 

36. Stumpoge and Log Prices for the Calendar Year 1929, compiled 

by H. B. Steer_ 744 

Oixcolar— 

165. Flowing as a Control Measure for the European Cfom Borer in 

Western New York, H. N, Bartley and L. B. Scott_ 56 

160. Suggestions for the Improvement of Old Bank Dairy Bams, M. 

C. Betts and M. A, R. Kdley_ 81 

167. Moss Peat, Its Uses and Distribution in the United States, A. P. 

Dachnowskl-Stokes_ 18 

108. Insects Injurious to Agriculture In Japan, 0. P. Clausen_ 154 

160, Tomftto lAte-BBght Rot, a Serious Transit and Market Disease, 

G. B. Ramsey and A, A. Bailey_ 40 

ITO. The Dutch Wm Disease, 0. May and G. F. Gravatt_ 48 

ITt Tbe Bdlmar, Southland, and Bedheart Strawberries, G. M. 

Darrow and G. P, Waldo_ 837 

172. The Ckmtrol of the Lesser Peadi Borer with Paradldilorobeaz^e 

Solutions, O. L Snapp and J, R. Thomson_ 67 

178. Qyciee of Growth In Cotton Boot Rot at Gieenvine, Texas, 

H- CL McNamara, D. R. Hooton, and D. D. Pnrtftr 149 

174 Weld Obeerrations cm Strawberry Dwarf, N. B. Stevens_ 48 





























1983] 


OOKTBNTS 


xvn 


Circular—Continued. p«g 9 

175. Experiments for tbe Control of the San Jose Scale with Lubri- 

cating-011 Emulsions in the Pacific Northwest, B. J. New¬ 
comer and M. A. Yothers- 62 

176. Observations on the Satin Moth and Its Natural Enemies in 

Central Europe, R. C. Brown- 64 

177. Control of Botrytls Rot of Pears with Chemically Treated 

Wrappers, J. S. Cooley and J. H. Crenshaw_ 47 

178. Artificial Reseeding on Western Mountain Range Lands, 0. L. 

Porsling and W. A. Dayton- 326 

179. Effect of Heat Treatment upon the Quality of Dry Skim Milk 

and Condensed Skim Milk for Ice Cream, O. E. Williams and 
S. A. Hall- 171 

180. The Production of Dairy Cows as Affected by Frequency and 

Regularity of Milking and Feeding, T. B. Woodward- 166 

181. New Citrus Hybrids, W. T. Swingle, T. R. Robinson, and E. M. 

Savage- 830 

182. Stinking Smut (Bunt) in Wheat and How to Prevent It, R. J. 

Haskell, R. W. Leukel, and E. Q. Boerner_ 240 

183. Factors for Converting Percentages of Nitrogen in Foods and 

Feeds into Percentages of Proteins, D. B. Jones- 114 

184. Methods of Crop Production at the Colby (Kans.) Branch 

Experiment Station, 1915 to 1929, J. B. Kuska_ 221 

185. New Fertilizer Materials, A. R. Merz- 213 

186. Sisal and Henequen, Plants Yielding Fiber for Binder Twine, 

L. H. Dewey- 226 

187. Variety Tests of Sugarcanes in Louisiana dunng the Crop 

Year 1929-30, G. Arceneaux, 1. E. Stokes, and R. B. Bisland- 429 

188. Irrigated Crop Rotations in Western South Dakota, S. H. Hast¬ 

ings and B. Aune- 730 

189. Control of the Satin Moth by Spraying in Alternate Years, 

C. W. Collins and O. B. Hood_ 351 

190. Buckwheat Milling and Its By-Products, M. R. Coe- 629 

19L Time of Planting as Affecting Yields of Rural New Yorker and 

Triumph Potatoes in the Greeley, Colo., District, W. 0. 
Bdmundson- 225 

192. Progress Report on Mechanical Application of Fertilizers to 

Cotton In South Carolina, 1930, G. A Oumings, A L, Meh- 
ring, G. H. Serviss, and W. H. Sachs___ 427 

193. Crop Rotation and Tillage Experiments at the San Antonio 

(Texas) Field Station, G. T. Ratliffe and L M. Atkins_ 628 

194. Manure Piles and Feed Lots as Sources of European Com 

Borer Reinfestation, L. B. Scott- 463 

195. Tests of Spray Irrigation Equipment, F. E. Staebner- 680 

196. The Blueberry Maggot and Its Control in Eastern Maine, F. H, 

Lathrop and L. 0. McAlister, jr- 455 

197. Preliminary Report upon the Infestation and General Status of 

the European Com Borer in Western New York, H. N. Bart¬ 
ley and L. B. Scott_1- 769 

198. ITulted States Food and Drug Administration Methods of Test¬ 

ing Antiseptics and Disinfectants, G. L. A. Ruehle and G. 

M. Brewer- 718 

199. Cream-Standardization Tables, O. B. Williams- 770 

143816-32-2 
























xvm 


EXPERIMENT STATION RECORD 


[Vd. ee 


Leaflet— 

79. Rompers, 0. L. Scott- 

80. Dresses for Little Girls, C. L. Scott- 

81. Oookljig Cured Pork, L. M. Alexander and P. W. Yeatman- 89 

82. Controlling Small Gullies by Bluegrass Sod, R. E. Dhlandi-- 672 

83. More Turpentine. Less Scar, Better Pine, E. Gerry- 744 

84. Planting Black Walnut, W. B. Mattoon and C, A. Reed- 832 

85. Strip Cropping to Prevent Erosion, H, V. Geib- 876 

Miscellaneous Publication— 

105. A Graphic Summary of American Agriculture Based Largely 

on the Census, compiled by O. E. Baker- 477 

118. The Influence of Weather on Crops: 1900-H^0: A Selected 

and Annotated Bibliography, compiled by A. M. Hannay— 311 

119. The Manufacture of Low-Acid Rennet-Type Cottage Cheese, 

H. L. Wilson and C. S. Trimble- 369 

122. Oflaicials and Organizations Concerned with Wild-Life Protec¬ 

tion, 1931, compiled by P. G. Grimes- 49 

123. list of Technical Workers in the Department of Agriculture 

and Outline of Department Functions, 1981- 88 

124. The Outlook for the Dairy Industry- 83 

125. Bibliography Relating to Farm Structures, G. Ervin- 476 

128. Fertilizers for Cotton Soils, J. J. Skinner- 629 

127. Peafowl and Their Care, W. L. McAtee- 567 

128. list of Bulletins of the Agricultural Experiment Stations for 

the Calendar Years 1929 and 1980, 0. B. Pennington—,—— 599 

129. Directory of Fidd Activities of the Bureau of Plant Industry— 899 

130. Feeding and Management Investigations at the United States 

Dairy Experiment Station at Beltsville, Md. 1930 Report, 

T. B. Woodward, J. B. Shepherd, and R. R. Graves- 862 

Inventory 102. Plant Material Introduced by the Division of Foreign 
Plant Introductioa, Bureau of Plant Industry, January 1 to March 

31, 1930_ 22 

Crops and Markets— 

Volume 8— 

No. 9, September, 1981- 187,189 

No. 10, October, 1981_ 480 

No. 11, November, 1931_ 480 

No. 12, December, 1931- 789 

Volume 9— 

Now 1, January, 1932- 885 

NOt 2, Febmaxy, 1982- 886 

Crop Reporter, volume 15, No. 6, Sup., June-August, 1913 (issued April, 

1981>_ 85 

lasmmi 

Bibllogxapliical Qontributlons No. 22. George Washington and Agd- 
eidtiire^ E. B, Edwards- 191 

Bonaw or J M ac mm mhJu Boonoiace: 

Agdcidteal Itoonomics BiWography— 

No. 81f Bait S, California: An Index to the State Sources of 
Agriccdtural Statistics.—Part 111, Livestock and Live¬ 
stock Products, comidled by L. 0. Bercaw. 


189 




























1932] 


oolsrTEisrTS 


xtx 

Bu»e;a.u of Agbicoltdbal Economics—C ontinued. 

Agricultural Economics Bibliography-Continued. Page 

No. 81, Part 4, California: An Index to the State Sources of 
Agricultural Statistics.—Part IV, Land, Farm Prop¬ 
erty, Irrigation, and Miscellaneous Items, compiled 

by L. O. Bercaw_ 189 

No. 34, Business and Banking Periodicals Reviewing the Busi¬ 
ness Situation, compiled by M. I. Herb_ 190 

Foreign Section Report— 

47. The Demand for Dried Fruit in Germany, M. J. Newhouse— 190 
63. Foreign Trade of the United States, Annual, 1790-1930: Rice 

and Rice Products, 0. G. Gries_ 189 

Hog Outlook Charts with Explanations_ 286 

Beef Cattle Outlook Charts with Explanations_ 285 

Poultry and Eggs Outlook Charts with Explanations_ 286 

Dairy Products Outlook Charts with Explanations_ 285 

Potatoes, Sweetpotatoes, and Truck Crops Outlook Charts with 
Explanations- 286 

Bubbau of Ohemistet and Sojxs: 

[Soil Survey Reports], Series 1927— 

No. 14, Soil Survey of Union County, Iowa, J. A. Elwell and 

W. J. Moran_ 18 

No. 15, Soil Survey of the Santa Ynez Area, California, B. J. 

Carpenter et al_ 13 

No. 16, Soil Survey of the Jerome Area, Idaho, E. N. Poulson 

and J, A. Thompson- 13 

No. 17, Soil Survey of B^ont County, Ohio, S. W. Phillips 

et al- 209 

No. 18, Soil Survey of Mecosta County, Michigan, R. Wilder- 

muth and J, F. Fonder_ 814 

No. 19, Soil Survey of Jackson County, Mississippi, J. A. Blw^ 

et al_ 13 

No. 20, Soil Survey of Thayer County, Nebraska, B. A. Nie- 

sdhmidt et al_ 314 

No. 21, Soil Survey of Victoria County, Texas, W. T. Carter 

No. 22, Soil Survey of Wilson County, Kansas, J. A. Kerr 

et al- 610 

No. 28, Soil Survey of Cecil County, Maryland, S. 0. Perkins 

and W. H, Moore-- 510 

No. 24, Part 1, Soil Survey of Miami County, Indiana, W. B. 

Tharp and D. R. Kunkel; Part 2, The Management 
of Miami County Soils, A. T. Wiancko and S. D. 

Conner_ 610 

No. 26, Soil Survey of Doniphan County, Kansas, B. W. Knohel 

et al- 610 

No. 26, S(dl Survey of Harford County, Maryland, S. O. Perkins 

and H. B. Winant- 511 

No. 27, Soil Survey of the Fort OoUins Area, Colorado, A. T. 

Sweet and J. N. Spencer- 611 

No. 28, Soil Survey of Kalkaska County, Michigan. J. O. Veatch 

** et -...—.— ----—....... 611 

No. 29,* Soil Survey of Crawford County, Michigan, J. O. Veatch 

at al_ 511 


























XX 


EXPEBIMEXT STATION BECOED 


[Vol. de 


BUHEA.TT OP Chemistry and Soils—^C ontinued. 

[Soil Survey Reports], Series 1928— 

No, 4, SoU Survey of the Gila Bend Area, Arizona, F. O. 

Youngs et al- 

No. 5. Soil Survey of Butler County, Iowa, J. A. Elwell and 

E. N. Poulson- 13 

No. 6, Soil Survey of th** Paradise-Verde Area, Arizona, F. O. 

Youngs et al- 13 

No. 7, Soil Survey of Williamsburg County, South Carolina, 

W. J. Latimer et al- 13 

No. 8, Soil Survey of Martin County, North Carolina, S. 0. 

Perkins and S. R. Bacon- 511 

No. 9, Soil Survey of Pierce County, Nebraska, A. W. Goke 

and W, H. Buckhannan_ 208 

No. 10, Soil Survey of York County, Nebraska, F. A. Hayes 

and A. W. Goke- 208 

No. 11, Soil Survey of Cook County, Georgia, J. W. Moon and 

A. L. Gray_ 612 

No. 12, Soil Survey of Saline County, Nebraska, F, A. Hayes 

et al--— 512 

No. 13, Soil Survey of Calvert County, Maryland, S. O. Perkins 

and M. Hershberger- 512 

[Soil Survey Reports], Series 1929— 

No. 1, Soil Survey of Gates County, North Carolina, W. A. 

Davis and R. E. Devereux_ 612 

No. 2, Soil Survey of the Socorro and Rio Puerco Areas, New 

Mexico, B. N. Poxdson and B. G. Fitzpatrick- 512 

The Food Value of Oranges and Grapefruit, D. B. Jones- 880 

Bureau of Dairy Iotustey : 

The White House Conference on Child Health and Protection, No¬ 
vember 19-^, 1930: [Section II, Public Health Service and Ad¬ 
ministration].—Preliminary report of the committee on the 
economic aspects of milk_ 89 

Fobest Sebvic3b: 

Forest Taxation Inquiry Pr<^ess Report— 

13, Resources and Public Finances of Michigan in Relation to 

the Forest Tax Problem, P. A. Herbert- 481 

14, Taxation of Timber Properties in Oregon and Washington, 

B. G. Hall- 382 

15, Some Aspects of the Forest Tax Problem in Selected Towns 

of Wisconsin, D. Pingree_ 784 

Bureau op Publio Roads; 

Public Roads, volume 12— 

No. 6, August, 1931_ 7S 

No. 7, September, 1931_ 18 i 

Na 8, October, 1931_ 279 

No. 9, November, 1981_ 473 

No. 10, December, 1981_ 373 

No. 11, January, 1932_ 780 

Bureau op Hoics Eoonohics: 

Aunt S ammy '^s Radio Recipes, Revised, R. Van Deuian and F. W. 
Teatman_ ^ 


























1982] 


COISTTENTS 


XXI 


Bureau of Home EcoNOMics—Contlnued. 

Home Economics Bibliography 7, Tropical and Oriental Vegetables, 
Fruits, and Nuts: Proximate Composition, G. Adams and C. 

Chalflleld_ 

Use of Corn and Com Products in the Home_ 


Weather Bureau: 

Monthly Weather Review, volume 69— 

No. 7, July, 1981-311, 312 

No. 8 , August, 1931_ 312 

No. 9, September, 1931_ 611 

No. 10, October, 1931_ 611 

Circular Q, Pyrheliometers and Pyrheliometric Measurements_ 810 

Climatological Data— 

Volume 18— 

Nos. 3-5, March-May, 1931- 12 

Nos. 0-8, June-August, 1931_ g09 

Nos. 9-10, September-October, 1931_ 810 

Dally River Stages, volume 28, 1930_ 472 


P«ga 

888 

888 


JOURNAL OF AGRICULTURAL RESEARCH 


Volume 43— 

No. 2, July 15,1981_ 

No. 3, August 1,1931_ 

No. 4, August 16, 1981_ 

No. 5, September 1, 1931—, 
No. 6 , September 15, 1931- 

No. 7, October 1.1931_ 

No. 8 , October 15, 1931_ 

No. 9, November 1,1931_ 

No. 10, November 15,1931-.. 
No. 11, December 1,1931—. 
No. 12, December 16,1931— 
Volume 44— 

No. 1 , January 1,1982_ 


-10,19, 21, 33, 46 

- 16, 21, 30, 44, 46, 52 

- 126,137. 149, 158, 159,177 

. 218, 226, 234, 239, 240, 241, 248, 262 

- 218, 226. 238, 239, 240, 242, 262 

- 305, 324, 327, 839, 364, 369 

317, 322, 328, 339, 353, 361, 368, 373 

- 502, 620, 530 541, 647 

-616» 630, 645 

- 731, 760, 783, 797 

- 720, 724, 747, 773. 795 

- 807, 816, 823, 834, 837. 839. 896 



























EXPERIMENT STATION RECORD 


Voi. 66 Januart, 1982 No. 1 

EDITORIAL 

tbs FOBTT-FIFtH CONVENTION OF THE ASSOCIATION OF lAND-GBANT COLLEGES 

AND UNIVEBSITIES 

The week of November 16, 1931, found assembled under a single 
roof in Chicago what is thought to have been a larger number of 
the men and women engaged in agricultural education and research 
in this country than on any previous occasion. The registration for 
the forty-fifth annual convention of the Association of Land-Grant 
Colleges and Universities, which was in session from November 16 
to 18, considerably exceeded 300 delegates and visitors and repre¬ 
sented all States except New Mexico. The American Association 
for the Advancement of Agricultural Teaching, the American Soil 
Survey Association, the National Association of State Universities, 
and the American Society of Agronomy added successive groups 
of qiecialists with their meetings during the week, and most of those 
present remained to participate in the Conference on Land Utiliza¬ 
tion of November 19-21. This conference was called by the Secre¬ 
tary of Agriculture and the executive committee of the Association 
of Land-Grant Colleges and Universities, and was attended also 
by large delegations from the U. S. Department of Agriculture, 
State commissionei's of agriculture, and many other agricultural 
leaders and gioup representatives. Taken collectively, therefore, 
an unusual opportunity for an interchange of views and viewpoints 
was afforded which in itself would have gone far to make the week 
worth while. 

The programs of the respective organizations were likewise of a 
high order. Although the annual conventions of the Association 
of Land-Grant Colleges and Universities have now been going on 
for nearly half a century, each reassembling still finds issues of im¬ 
portance awaiting consideration, presents a fresh angle of vision, 
and results in an ultimate reinvigoiation and stimulation of those 
in attendance. Long ago the association demonstrated its necessity 
as an administrative agency for safeguarding the interests of its 
constituent institutions, but year by year a broader usefulness to the 
Nation has also been more and more convincingly revealed. This 
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is because the conventioDs have dealt not only "with matters of routine 
business but have provided a forum for the discussion of many 
questions of vide appeal in the fields of agriculture, industry, edu¬ 
cation. and citizenship. It is these aspects of the convention pro¬ 
gram that have vested the meetings with much of their general 
interest and broad significance. 

The Chicago convention was noteworthy for its contributions in 
many directions, but perhaps especially for its interpretation of the 
land-grant institutions themselves, their objectives, policies, and 
responsibilities. The basis of much of the discussion was the survey 
completed in 1930 by the U. S. Office of Education, but there were 
also many references to the theories advanced by the National 
Advisory Committee on Education, the report of whose recommen¬ 
dations became available too late for emended consideration in 
the general program. 

The keynote of the discussions was sounded in the presidential 
address of President George W. Eightmire of Ohio State University, 
in which he reviewed the history of the land-grant college legislation, 
the social and economic changes which have come about in the Nation 
since its inception, and the contributions which the land-grant in¬ 
stitutions have made to the national welfare. In his opinion the 
fundamental conception underlying the Morrill Acts was less the 
upbuilding of agriculture and industry than the provision of a new 
and more democratic type of education which would overcome the 
prevailing tendency to class stratification. The Hatch Act he 
deemed an essential supplement to the Morrill Act, since the experi¬ 
mental work it fostered resulted in a veritable renaissance of agri¬ 
cultural education by providing it with a stream of new knowledge 
which was sorely needed. Subsequent legislation is likewise to be 
regarded, in his opinion, not as a succession of fortuitous and piece¬ 
meal subsidies but as a well-considered series of acts tending toward 
a distinctive national system of education. Federal aid and Federal 
initiative have originated and fostered this system, and any proposal 
to alter the relarionriiips which have been established must face 
these facts as well as meet the arbitrary standards of abstract edu¬ 
cational theories. 

The address of President Eightmire was effectively supplemented 
by a series of papers occupying the final general session and setting 
forth the spirit of the land-grant institutions. This task of inter¬ 
pretation, the need for which was early visualized as an integral part 
of the land-grant college survey, was ably and sympathetically per- 
fonned by a notable quartet with long executive experience and an 
intimate knowledge of institutional history and psychology. These 
speakers were President W. J. Kerr of Oregon, associated with land- 
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grant college administration since 1900; Dr. Eugene Davenport, dean 
and director of the college of agriculture and agricultural experi¬ 
ment station of the University of Illinois from 1895 to 1922; Presi¬ 
dent Emeritus E. A. Biyan of the State College of Washington, 
whose administration extended from 1893 to 1916; and President 
Emeritus W. 0. Thompson of Ohio State University, head of that 
institution from 1899 to 1925 and chairman of the executive com¬ 
mittee of the association from 1908 to 1919. 

The spirit of the land-gi'ant institutions was interpreted by Presi¬ 
dent Kerr as the spirit of the pioneer, the spirit of progress, and the 
spirit of service. With full appreciation of their assistance to agri¬ 
culture through research and adult extension, he found the greatest 
contribution of the land-grant institutions to be in the education of 
youth, pointing out that their graduates are being prepared for about 
3,000 occupations as compared with the classic trio of the law, the 
ministry, and medicine when their doors were first opened. Dean 
Davenport declared these institutions were born of a determination 
10 set knowledge to work not merely for the enlightenment of the 
individual but for the benefit of society. President Bryan traced 
the principles underlying their formation to the views of Jefferson, 
and declared that they were founded for the masses as contrasted 
with the professional classes hitherto provided for. President 
Thompson likewise saw in them not copies or imitations of 
the classical institutions but a new system with a background of 
its own and designed to meet a distinctive need. The grants from 
the Federal treasury he regarded as made to the States merely as con¬ 
venient agencies for carrying out a great national purpose. This 
purpose has been fostered and developed, and to-day these institu¬ 
tions have earned, he declared, their right to speak in the Nation’s 
councils and to their own place in the sun. 

In the absence of the Secretary of Agricultui’e, his place on the 
program was occupied by Dx*. A. F. Woods, director of scientific 
work of the Department, who discussed The Scientific Method and 
Social Welfare. From a consideration of the labor displacements 
and other maladjustments often resulting from inventions and in¬ 
creased efficiency in production. Dr. Woods concluded that “social 
planning on the basis of scientifically collected and analyzed facts 
is essential to the promotion of human welfare.” In his opinion 
this planning will call for the development of trustworthy and ef¬ 
fective leadei'ship, for the training of which the land-grant institu¬ 
tions must be looked to, and for the coordination of efforts into a 
national plan, toward which, “I can assure you,” he said, “the 
National Department of Agriculture will work with you and all other 
agendes.” 
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An address by Chairman James 0. Stone of the Federal Farm 
Board took up in some detail the problems confronted by that board, 
especially in its promotion of agricultural cooperation and an im¬ 
proved marketing system. Chairman Stone emphasized the fact that 
the American farmer, vrhile the world’s most efficient producer, still 
lacks trading power. In his opinion all agencies interested in agri¬ 
culture must work together to develop better methods of distribution, 
and he warmly commended the agricultural colleges and experiment 
stations for their contributions and assistance in this direction. 

Aside from Chairman Stone s paper, the convention program dealt 
less specifically with the economic situation than for several years. 
The extension subsection, however, discussed the question of changes 
in progi’ams demanded by the agricultural depression and the 
engineering section considered wise engineering programs and the 
depression. It was readily apparent that there was no diminution 
of interest or of a sense of responsibility as regards these matters. 
One of the significant actions of the executive body was its authoriza¬ 
tion of the appointment of a special committee, similar to that of 
several years ago, to study the agricultural situation in its relations 
to the land-grant institutions and to formulate such recommendations 
as might seem desirable. 

The findings of the land-grant college survey formed the theme of 
one entire general session. The conclusions of this suiwey as to ad¬ 
ministration were amplified and discussed by President J. J. Tigert 
of Florida; graduate work by Dr. A. J. Klein of Ohio, who had been 
in charge of the survey; finance and accounting by Mr. Lloyd Morey, 
comptroller of the University of Illinois; and libraries by Dr. Gteorge 
A. Works of the School of Education of the University of Chicago. 
Subsequently, the sections of agriculture, engineering, and home 
economics gave further attention to those aspects dealing more 
directly with their respective fields. 

The various sectional and subsectional programs also included the 
usual variety of papers on instruction, research, and extension. Fol¬ 
lowing the practice of recent years, discussion of the research aspects 
is reserved for a later issue of the Record. Space consid^ations pre¬ 
clude detailed analysis of the contributions on other subjects, but 
special mention should be made of the numerous papers looking 
toward the improvement of college and extension teaching, a dis¬ 
cussion of land-grant college objectives by Chancellor E. A. Burnett 
of Nebra^ (yaking in the place of U. S. Commissioner of 
Education William J. Cooper, detained from the meetings by illness), 
and such diverse subjects as an inquiry into farming as a profe^onal 
career, commercial prizes for extension work, unemployment and the 
leisure time of engineers, and the relation of housing to the standard 
of living in Wisconsin farm households. 



iej2J 


BDIIOBIAL 


n 

Li 

The arrangement of the program followed the plan of the previous 
year, the general sessions terminating on the second day and the 
convention closing on the morning of the third day with sectional 
inA P.tin gs and, simultaneously, a session of the executive body. Un¬ 
questionably this plan qompresses the proceedings into a shorter 
period than any other which has been tested. On the other hand, it 
increases tie difficulties of the numerous individuals on the program 
or otherwise interested in attending the various sections but who also 
represent their institutions in the executive body, and it provides 
no means for making known to the great majority of the convention 
delegates the final action of the executive body. For the first time 
in many years, earlier decisions of this group were reported to the 
general sessions by the chairman of the executive committee as op¬ 
portunity offered and in considerable detail. This information was 
much appreciated, and if a way could be devised for a similar clo^g 
announcement, much of the objection still occasionally heard to 
the transaction of business behind closed doors would doubtless 
disappear. 

For the ensuing year the presidency of the association was bestowed 
upon President E. O. Holland of Washington, while President F. D. 
Farrell of Kansas was chosen vice president. Dean T. P. Cooper of 
Kentucky was reelected secretary-treasurer. Dean J. L. Hills of Ver¬ 
mont assistant treasurer, and President 0. A. Lory of Colorado as a 
member of the executive committee. Other officers and committee 
appointments are noted on page 99 of this issue. 

Decision as to the time and place of the 1932 meeting was as usual 
intrusted to the executive committee. Under the schedule in opera¬ 
tion for several years, this meeting would be held in Washington, 
D. C., while 1933 would again see a return to Chicago. If this ar¬ 
rangement is adhered to, the meetings will synchronize with the 
Bicentennial Celebration of the Biith of George Washington and the 
Centmy of Progress Exposition in these cities. 

DEATH OF DB. 3BDWABD HOPKINS JBNEINS 

The sudden death on November 6, 1931, of Dr. Edward Hopkins 
Jenkins has brought to a close a career extended in years and rich in 
accomplishment. 

For nearly half a century Dr. Jenkins was actively associated with 
agricultural experimentation in Connecticut, beginning as a chemist 
under Dr. W. O. Atwater in the pioneer station at Wesleyan Uni¬ 
versity in 1875, transferring with it to New Haven in 1877, and con¬ 
tinuing uninterruptedly on its staff until his retirement in 1928. He 
served as chemist and vice director of the station under Dr. S. W. 
Johnson from 1883 to 1900 and thenceforth as director. He was also 
treasurer of the station from 1901 to 1928. Following the consolida¬ 
tion of the administrative control of the State and Storrs Stations 
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in 1912, he became director of both institutions and performed a 
valuable service in coordinatine their activities. 

At the time of his retirement the work of Dr. Jenkins received 
extended editorial mention from the pen of Dr. E. W. Allen in these 
columns (E. S. B., 49, p. 1), and the accoiant there presented needs 
supplementing chiefly as to minor biographical details. A native 
of Massachusetts, Dr. Jenkins was bom on May 31,1850. Educated 
under Johnson at Yale and at the University of Leipzig and the 
Forest School at Tharandt, Saxony, he received the Ph. D. degree 
from Tale in 18T9. 

Dr. Jenkins was author or joint author of many station publica¬ 
tions dealing with the chemical composition of fertilizers, feeding 
stuffs, foods and drugs, experiments in plant nutrition, and the grow¬ 
ing and curing of tobacco. In cooperation with others he introduced 
the practice of growing tobacco under shade in the Northern States, 
and he was regarded as an authority on this crop. He also collab¬ 
orated with the Yale medical faculty in an early study of vitamins. 

In addition to his immediate station duties. Dr. Jenkins rendered 
many other public services. He was president of the Association of 
American Agricultural Colleges and Experiment Stations in 1913, a 
charter member and early president of the Association of Official 
Agricultural Chemists and a member of its first committee on food 
standards, a fellow of the American Association for the Advancement 
of Science, and a member of a long list of State and local organiza¬ 
tions. He was editor for chemistry of the first edition of the Century 
Dictionary and a contributor, frequently anonymously, to various lit¬ 
erary magazines, as well as to scientific periodicals. After his retire¬ 
ment he contributed a section on agriculture to a history of Connecti¬ 
cut. He was an effective speaker, combining, in the words of a recent 
tribute. “ accurate scientific knowledge with an en gagin g philosophy 
and a rare gift for humor.” 

Substantial as were his own contributions, they were perhaps over¬ 
shadowed by what he accomplished as a leader and inspirer of others. 
Under his enlightened guidance, the Connecticut Station quietly but 
steadily grew and prospered. A recent tribute in Science by Dr. 
W. E. Britton points out that as director and colleague he ever gave 
sympathetic counsel and encouragement to the members of his staff, 
but was never insistent or obtrusiTe.” Dr. Britton also states that 
“■ as an administrator of public funds Dr. Jenkins was agnally suc¬ 
cessful. He always considered the interests of the taxpayer and ever 
had the confidence of the people. No public funds were ever expended 
with a greater union of economy and benefit in the results obtained 
than under his wise administration.” 

In all these ways and many more, Dr. Jenkins exerted a timely 
and substantial influence. He will long be remembered. 
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Becent advances in the chemistry of the Titomins (Nature [Londoii], 128 
(1981), No. 3218, pp. 39, 40).—A. brief summary is given of a discussion on the 
chemistry of vitamins D, A, and the B complex at a meeting of the Royal 
Society, Great Britain, on June 18, 1931. Among those taking part in the dis¬ 
cussion, which was opened by F. G. HopMns, were A. Windaus, B. 0. P. Jan¬ 
sen, R. B. Bourdillon, and 0. Rosenheim on vitamin D; H, von Euler, 0. Rosen¬ 
heim, and R. A. Morton on vitamin A; and B. 0. P. Jansen, A. Seidell, R. A. 
Peters, and B. 0. Guha on vitamin B. 

The chemistry of irradiated ergosterol, A. Windaus (Bo^. Soc. ILondon], 
Proc., Ser. B, 108 (1931), No. B 759, pp. 558-575).—-This discussion of the au¬ 
thor’s extensive researches on vitamin B was presented at the meeting noted 
above. 

Attention was first called to the fact that in the process of irradiation no 
state of equllibiium is reached between ergosterol and its irradiation products, 
as shown by the fact that the highly active antirachitic material as formed is 
only an intermediate product and is itself gradually converted into inactive 
overirradiated products, two of which have been obtained in crystalline form 
and neither of which can be converted into the other. This is thought to 
indicate that in some phase of the reaction a separation into two photochemical 
series must occur. 

The crude irradiation product differs in physical properties from ergosterol 
in that it has a much lower melting point and greater solubility and that it is 
feebly dextrorotatory instead of strongly levorotatory. The chief absorption 
band is between 265 and instead of 248 or as originally supposed. 

In chemical properties the irradiation product no longer shows the typical 
reaction of natural sterols of forming a sparingly soluble addition compound 
with digitonin. It is considered to contain the same hydroxyl group as ergo¬ 
sterol and like ergosterol to have several unsaturated linkages. In regard to 
the stability of the vitamin, the author la of the opinion that it is much more 
sensitive to the action of high temperature than ergosterol, but is less sensi¬ 
tive to oxygen than was at first supposed. 

Attempts at obtaining the vitamin itself In a pure crystalline state by frac¬ 
tional precipitation of the irradiation products from 10 per cent acetone solu¬ 
tions at —80® 0. and by distribution of the Irradiated product between gasoline 
and methyl alcohol were unsuccessful. For the chemical separation. Irradiation 
products ftee from ergosterol and as free as possible from overirradiation 
products were allowed to react at room temperature in ethereal solution with 
mal^c anhydride and after 3 days were treated with dilute potassium hy¬ 
droxide to remove the reaction product. The remaining solution on evaporation 
of the solvent formed crystals which could easily be recrystallized from various 
solvents. TSie crystals were long, well-formed needles melting sharply at 
122 to 128® and showing an absorption band at 265 to The antirachitic 
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activity of the crystals was twice that of the English standard preparation 
of irradiated ergosteroL Analyses and molecular determinations showed the 
new product to be an isomer of ergosteroL 

In comparing the crystalline substance with the most active product re¬ 
ported by others, the belief is expressed that the irradiation product of Beerink 
and van Wijk (E. S. E., 62, p* SOi) contains a high percentage of the crystal¬ 
line substance, but with other products of photochemical reaction. Concerning 
the recent report of Angus et aL, noted on page 9, a footnote is added to the 
effect that while the two crystalline substances have approximately the same 
spectrum and the same antirachitic action they can not be identical because of 
differences in specific rotation. It is considered quite probable, as suggested 
by Angus et aL, that there are several vitamins in the irradiation product, 
but it is emphasized that the crystalline substance obtained by the author is 
responsible for a great part of the antirachitic action of the irradiation 
products. 

The question as to what takes place during the irradiation of ergosterol is 
answered as follows: “I believe that in the pholochemical transformation into 
vitamin D the molecular formula, the alcohol group, and the three double bonds 
remain unchanged, and that all that occurs is a steric or structural rearrange¬ 
ment which leads to an increase in the spatial size of the molecule. In over- 
irradiation, on the other hand, the double bonds, which in ergosterol and in 
vitamin D form a conjugated system, are moved further away from each other. 
As a result, the power to react with maleic anhydride, the property of being 
reduced with sodium and alcohol, and the characteilstic spectrum disappear. 
It is easy to understand why the photochemical reaction finally leads to sterols 
without conjugated double bonds, if it is borne in mind that, in the absence of 
oxygen, these sterols are no longer attacked by ultra-violet rays of wave lengths 
longer than whereas sterols with conjugated double bonds are sensitive 
to such rays, 

The distillation of vitamin D, F. A. Askew, R. B. Boubduxo:?, H. M. Bruce, 
B. G. C. Jekkizi^s, and T* A- Webster (Roy. 8oc. [London}, Proo,, Ser, B, 107 
(19B0), >" 0 . B 74 s, pp, figs. 5 ).—By a method of distillation and frac¬ 

tional condezisation in high vacuum, the apparatus and technic for which are 
described in considerable detafi, the authors have effected a partial separation 
of the irradiation products of ergosterol. 

By double distillation, followed by crystallization from alcohol and water or 
acetone and water, a crystalline product was fonned consisting of clusters of 
rather thick needles showing conspicuous double refraction in polarized light. 
Measurements of the antirachitic activity of the crystals by the method described 
by Bourdlllon et al. (E. S. E., 62, p, 114) showed them to be of considerably 
higher potency than the standard solution of irradiated ergosterol used for com¬ 
parison. The absorption spectrum of the crystalline product (melting point 
113 to 115® C.) showed maximum absorption in the vicinity of 270/*;t, which 
was more intense the greater the activity of the crystals. 

In discussing the relation of the crystalline product to vitamin D, various 
possibilities are suggested: (1) That the crystals may be an inactive substance 
contamhiated by traces of an Intensely active oil deposited on their surfaces; 
(2) that they may he a mixture of two or more substances of sufladently 
molecular dSmensions» to form homogeneous crystals, only one of them being 
vitamin D; (3) that they may be a loose compound between an active and an 
inactive substance; and (4) that there may be a number of radiation products 
all possessing high but unequal antirachitic activities. No rfaim is that 
the crystals are pure vitamin p. 
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Absorption spectra of the various fractions in the distiliate showed that the 
fractions with the least vitamin D activity were characterized by unusually 
great absorption at 290^4. It is suggested that this substance is apparently 
identical with that described by Wlndaus as formed by the thermal decompo¬ 
sition of the irradiation products of ergosterol at 200®. As a possible explana¬ 
tion of the formation of this substance, it is suggested that one of the initial 
radiation products of ergosterol is an unstable substance with low absorption 
and no antirachitic action. 

The effects of further irradiation of the radiation products of ergosterol, 
F. A. Askew, E. B. Botjrdxllon, H. M. Bbtjoe, R. G. G. Jbnkhts, and T. A. 
Webster (Boy. 8oc, ILondon], Proo., 8er. B, lOlf (1930), No. B 7^8, pp, 91-100, 
figs. 3.) — A. series of experiments is reported in which ergosterol was exposed to 
radiations of long wave lengths only and the products formed were exposed, 
after the removal of the unchanged ergosterol, to radiations of short and 
long wave lengths. Mixed Irradiation products separated by precipitation or 
distillation were also irradiated, and the absorption spectra and antirachitic 
activity of the products were measured both before and after the second 
irradiation. 

In the above solutions irridated by short wave lengths there was a large 
increase in absorption at 280/*Mt with a simultaneous fall In antirachitic ac¬ 
tivity. This is thought to confirm the conclusions of Eeerlnk and van Wijk 
that the substance showing absorption at 280/4/* is not vitamin D (B. S. B., 62, 
p. 804). The rise In absorption at 280 / 4 /a of different preparations varied 
greatly in amount, but showed no correlation with the antirachitic activity 
of the initial product, thus suggesting that the substance formed in the second 
radiation is not produced from vitamin D but from another substance formed 
simnltaneously with it in the first radiation. It is thought that the two 
substances may be formed in constant ratio to each other, thns preventing 
the concentration of the vitamin from ever rising above the limit determined 
by that ratio, even if the period of irradiation is so short that practically no 
vitamin is destroyed. 

A crystalline autirachitic substance, T. 0. Allans, F. A. Askew, E. B. Boub- 
DiELON, H. M. Bkucse, R. K. Oaixow, O. Fisohmank, J. St, L. Phiipot, and 
T, A. Websieb (Boy. 8oc. [Irondo/i], Proo., 8er. B, 108 (1931)^ No. B 757, pp. 
Si0-S59, figs. 5).—Using a modification of the method of preparation developed 
by A^ew et al., as noted above, the authors have prepared on a much larger 
scale and in a state of increased purity a crystalline substance of high antira¬ 
chitic activity which they have named Calciferol. The modified technic, an 
important feature of which is tho use of purified nitrogen to prevent oxidation 
during irradiation and throughout the other stages preliminary to distillation, 
is described in detail and the physical and chemical properties of the product 
are summarized, with a discussion of Its probable relation to vitamin D. 

The compound is very stable in most organic solvents. It crystallizes from 
about 10 parts of methyl alcohol in sheaves of small needles and from acetone 
or aqueous ethyl alcohol in long flat needles. The purified crystals have a 
high antirachitic activity of 20,000 Medical Research Council units per milli¬ 
gram (about twice that of the Council’s standard preparation of irradiated 
ergosterol), a melting point of 128 to 125^ 0., and a high dextrorotation. The 
ma ximum absorption band is at or near 270/t/4. In striking contrast to the 
more Impure crystals previously formed, the purified substance is surprisingly 
stable when stored either in vacuo or in dry air. The molecular formula, as 
determined by micxoanalysis, is CrHuO. This gives a molecular weight of 
88 % while the molecular weight as found by the depression of the freezing 
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point of the compound was 370. The compound does not form an insoluble 
diffitonlde. Attempts at esterification haye been partially successful, suggesting 
that the compound contains an alcoholic hydroxyl group. 

Evidence along various lines is given leading to the tentative conclusion 
that the crystals are composed of one substance showing high dextrorotation 
and antirachitic activity, mixed with a small quantity (perhaps 5 to 30 per 
cent) of a second product of lower or opposite rotation. Further, ... if this 
second product also has antirachitic activity, it is not Intensely active, and 
is only responsible for a small part of the activity of the whole crystals.” 

Since the substance or substances normally produced by the irradiation of 
ergosterol differ in various properties from the purified compound, it is con¬ 
cluded that “if the crystals are essentially a single antirachitic compound 
(with only unimportant impurities), there must exist not less than two sub¬ 
stances possessing Intense antirachitic activity.” 

Some of the characteristics of yeasts found in fermenting honey, G. E. 
Marvin, W. H. Peterson, E. B. Fred, and H. F. Wilson {Jour. Agr, BeBearoh 
[17. 8.1, 43 {1931), Xo. 2, pp. 121--131, pis. S).—This contribution from the 
Wisconsin Experiment Station reports the result*^ of a study of yeasts Iso¬ 
lated from fermenting honey. It is shown that when honey granulates, the 
water serving as a solvent for the glucose is retained in the liquid part of 
the honey and increases the moisture content of the sirup. Crystallization 
is thus equivalent to diluting the uncrystallized honey with water, the sirup 
becoming dilute enough to permit the growth of yeasts that could not grow 
in the unchanged honey. 

*‘The fermentation process in honey is slow, extending over a period of 
six months to several yeai’s. About equal quantities of carbon dioxide and 
alcohol (rarely over 5 per cent), together with small amounts of nonvolatile 
acids, form the chief fermentation products. 

“Some of the yeasts isolated from fermenting honey correspond with pre¬ 
viously described species. What appear to he two new species are described. 

. . . Fermentation of honey can be prevented by heating the honey to 
160® F., pailing it while hot, and cooling it immediately. Honey In storage 
will not ferment if kept at temperatures below 52®.” 

On the decomposition of hemicelliiloses by microorganisms, I—nx, S. A. 
Waksman and B. A- Biehm {Soil Sci., 32 {1031), No. 2. pp. 73-95; 97-117, figs. 
5; 119-139, figs. 2). —The papers here noted form the first report upon a new 
series of studies of the New Jersey Experiment Stations, 

I . Nalure, oceun^ence, preparation, and decomposition of Tiemicelluloses .— 
This paper presents a detailed discussion of the chemistry of the hemicel- 
luloses, of which our present knowledge is considered to be in a “confused 
«itate,” the methods for the determination of these compounds, and their 0 (> 
currence in nature, together with a general review of the decomposition under¬ 
gone by hemicelluluses during the decomiwsition of plant materials in manure 
composts and in scdl. An extensive reference list is appended. 

II, Decomposition of hemicelluJoses Op fungi and Actinompces.—-The second 
installment of the report takes up the decomposition, both in the purified 
form and in the natural plant materials containing them, of mannan, xylan, 
and galactan, by pure cultures of fungi and Actinomyces. 

“All the fungi tested were able to decompose the specific hemicelluloses; the 
Phycomycetes were as active in this process as the cellulose-decomposing fungi 
used ” The Actinmnyces were found even more active in the decomposition 
of hemicelluloses than the fungi, especially under favorable culture conditions, 

Whmi the rate of decomposition of hemlcellulose by microorganisms was 
compared, by measuring the evolution of carbon dioxide, the fungi were found 
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to be more active in the beginning of tlie incubation period, but became con¬ 
siderably slower after decomposition Lad proceeded for about a week. The 
Actinomyces were slow at the beginning of incubation, but maintained a more 
uniform rate of decomposition throughout a longer period of time. 

“ The type of hemicellulose was found to be the most important determining 
factor in controlling the actual amount of decomposition by fungi. The 
Actinomyces, however, were influenced not only by the type of hemicellulose 
but also by the environmental conditions at which decomposition was taking 
place. Both fungi and Actinomyces liberate considerable amounts of carbon 
dioxide in the process of destruction of hemicellulosea The former also 
produces small amounts of organic acids in this process. It appears that 
the process of preparation and purification of the hemicelluloses influences 
the nature and rate of their decomposition by microorganisms.” 

III. Decomposition of various hemioelluloses 'bp aerobic and anaerobic bac- 
teria. —^This part of the report is concerned with the decompositions of hemi¬ 
celluloses affected by aerobic and anaerobic bacteria. Many aerobes de¬ 
composed the hemicelluloses studied, but the decompositions observed varied 
both in nature and in extent. 

“Galactan was found to be more resistant to decomposition by aerobic 
bacteria than mannan and xylan. In the case of aerobic bacteria, both the 
nature of the hemicellulose and the environmental conditions influenced 
markedly the quantities of hemicellulose decomposed. Chemical purification 
appears to render hemicelluloses more resistant to decomposition. This is 
especially true of the anaerobic bacteria. Organic acids were produced both by 
aerobic and anaerobic bacteria in the decomposition of hemicelluloses. The 
anaerobic bacteria produced different gases in the decomposition of the 
hemicelluloses.” 

The three papers are followed by a general summary. 

OThe microscopic exaxninatioii of cattle foods, S. T. Pabkinson and W. L. 
PiEiLDiNa (Ashford, Eng.: Headley Bros., 19S0, pp. yiII+97, pis. 15, figs. 9 ).— 
This treatise was prepared to assist food analysts in identifying the contents 
of mixed feeds by microscopic examination. Photographs illustrate the appear¬ 
ance of the fragments of various foods in the mixed product The subject 
matter is divided into the following parts: Oil-containing plants, cereals, 
leguminous plants, and miscellaneous constituents found in cattle foods. 

METEOEOLO&Y 

Snow-meltiiig characteristics, G. D. Clyde: (Utah Sta. Bui. 231 (1931), pp. 
48, figs. IB). —^This bulletin summarizes the results of several years of study to 
determine the factors which affect snow-melting characteristics and the rela¬ 
tionship of these characteristics to run-off and watershed losses. It has been 
found that the rate of mating from high watersheds is an important factor 
in the total run-off as well as in its distribution. It appears that the net yield 
of water from a watershed is equal to the total precipitation on the water^ed 
minus the losses, and that losses are a direct function of the snow-melting 
characteristics. 

The field studies showed that the dmislty of the snow cover increased to a 
maximum of 49.4 per cent and then decreased to about 37 per cent, where it 
remained during the rest of the melting period. While a rapid decrease in 
temperature causes a decrease in melting, the accumulated water in the snow 
continues to drain out even after the temperature decreases. Before mcdting 
begins the density of a snow column is not uniform, but after It begins the 
density becomes uniform throughout its depth, except for the zone of capillary 
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Storage. Tlie major portion of the early melting appears to take place at 
the snow surface. It was found that a depth measurement of the snow cover 
Is not a reliable indicator of its water content as the depth may diminish, due 
to melting, evaporation, or increase in density. Snow does not melt at the 
same rate that water drains out of it 

Field and laboratory measurements showed that water drains from snow 
at a uniform rate throughout the melting period, in spite of this a marked 
fluctuation in stream discharge was fourd. due to temperature changes. It 
appears tliat while temperature materially affects the rate of melting it has 
little effect on the rate of drainage, unless long periods of low temperature 
occur. 

Laboratory studies showed that snow melts from the surface as well as from 
the bottom, and the water passes down through the snow, following irregular 
but well-defined paths. The lag between beginning of melting and the appear¬ 
ance of run-off varies widely but seems to increase with the initial density of 
the snow. Snow increases in density as melting progresses, the increase being 
more rapid in snow having a low Initial density. A cold backward spring which 
causes slow melting induces a lower but a better distributed run-off. The 
opposite condition is caused by a warm early spring. Snow-melting charac¬ 
teristics govern the losses to a large extent, rapid melting reducing the losses 
and slow melting Increasing the losses. 

Climatological data for the United States by sections, [March-May, 
1931] (U. jSf. Dept. Agr., Weather Bur, Climat. Data, 18 (19$1), lifoa, S, pp, 
[217], pis. i figs. S; 4, pp. [2d6], pU, 3, figs. 4; 5. pp. [2d0], pis, 8, figs, 

These numbers contain brief summaries and detailed tabular statements of 
climatological data for each State for March, April, and May, 19S1. 

Meteorological records, Sandpoint, Idaho, 1010-«1930, compiled by J. 
H. Chmst (Idaho 8ta, Oire. 64 (1931), pp, Id).—Observations on temperature, 
total predidtation, snowfall, cloudiness, and frost, made in cooperation with 
the XJ. S, I>. A. Weather Bureau, are summarized In tables. 

The average aimual precipitation for the 20 years 1910-1930 was 27.23 in., 
varying from 17.93 In. in 1929 to 42 in. in 1927. The average snowfall 

for the period was TLB in., varying ftom 26 in. In 1929-^0 to 192.6 in. in 1915-16. 
The average mean annual temperature was 66.9® F.. the extreme range for the 
period being from 104® July 20,1923, to —28® January 21, 1927, The average 
growing period free from killing frosts was 117 days, varying from 85 days 
in 1925 to 165 days in 1927. The longest drou^t period recorded was 43 days, 
July 2 to August 15, 1921. The average number of clear days a year for the 
period was 149. 

SOIIS^I^TniZI^ 

A handbook of soil science, m-VDI, edited by B. Bianck (Sandbuoh der 
Bodenlehre, Berlin: Julius Bpnnger, 1980, vole. 8, pp, VIII+5S9. pis. 3, figs. 
61; 4. pp. rin+384, fiff»- 32; 5, pp. TII+4S3, figs. 103; 6, pp, 711+433, figs. 
104; 1931, vote. 7, pp. VII+47S, figs. 72; 8, pp. 7111+714, figs. SI).—The first 
section of this work, already noted in part (B. S. R, 66, p. 714), is completed 
by volumes 8 to 7. Tolume 8, applied car special soil science, opens section 2. 
Of these volumes, volume 3 deals with weathering in relation to external 
cUmatic factors; vcflume 4 with weathering and soil formation as dependent 
upon the geological subsoil and other natural factors, and surfaces of weathered 
fossil material, and volume 5 with the soU as the uppermost layer of the 
earth’s surface. Volumes 6 and 7 constitute part 2 of the first section of the 
work, dealing with the soil as a substratum, its nature and properties, volume 
«tsUag tip tbB medutnlcal make-up of the soil and the idienoinena dtvendent 
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thereon and yolume 7, the diemical and geological nature of the soil* Volume 8 
discusses cultivated soils, their characteristics and classification from the 
agricultural viewpoint, and the determination of the condition of the soil with 
respect to fertility. 

[Soil Survey Beports, 1927 Series] (U. 8. Dept Apr,, Bur. Chem. and Soils 
[Soil Survey Bpts.], Ser. 1921, Nos. U, pp. S5, pi. 1, fig. 1, map 1; 16, pp. 48, 
pi. 1, fiff- fnap 1; 16, pp. 22, pis. 2, fig. 1, map 1; 19, pp. 82, pis. 2, fig. 1, 
map 1). —^Tlie four survey reports here noted were prepared with the respective 
cooperation of the Iowa and California Experiment Stations, the Idaho College 
of Agriculture and Experiment Station^ and the Mississippi Geological Survey. 

No. 14. Soil survey of Union County, Jotoa, J. A. Blwell and W. J. Moran.— 
Union County, southeastern Iowa, includes 273,280 acres of gently rolling to 
rolling lands having “a network of drainage ways which reach every quarter 
section of land in the county.” The soils mapped are classified as 12 series of 
16 types, the more prominent in areal extent being Shelby loam, covering 44.6 
per cent of the total area, Muscatine silt loam, which occupies 24.3 per cent, 
and Grundy silt loam, amounting to 11.3 per cent. 

No. Id. Soil survey of the Santa Ynez area, Califomia, B. J. Carpenter et al.— 
The Santa Ynez area, a part of Santa Barbara County, southwestern Oalifomla, 
contains 482,560 acres, and is characterized by surface features which vary 
widely. Drainage, of which the Santa Ynez River is the principal outlet, is, in 
the greater part of the area, well developed. 

Aside from 38.2 per cent of rough broken land and 3.4 per cent of other un¬ 
classified material, agricultural soils reaching a total number of 19 series of 
86 types were found, the most abundant being 6.4 per cent of Marina sand. 

No. 16. Soil survey of the Jerome area, Idaho, B. N. Poulson and J. A. 
Thompson.—^The Jerome area, a generally somewhat rolling tract of 178,446 
acres in southern Idaho, occupies a well-drained upland region ” and includes 
the irrigated agricultural land of Jerome County. 

Three soil series Inclusive of 8 types, together with 82.4 per cent of scab 
land and 1.5 per cent of rough stony land, are listed, the most important 
areas being those of Fortneuf silt loam, amounting to 37.1 per cent of the 
total area surveyed, and Portneuf fine sandy loam, 11.6 per cent. Data showing 
the moisture equivalents of the various soils are tabulated. 

No, 10. Soil survey of Jaehson County, Mississippi, J. A. Elwell et aL— 
Jackson County has an area of 463^60 acres in southeastern Mississippi, the 
southern half flat in surface and in large measure inadequately to very poorly 
drained and the northern half more rolling. 

Soils of 18 series were found and are classified as 30 types. Norfolk fine 
sandy loam constitutes 18.6 per cent of the area, and Plummer fine sandy loam, 
included among the "soils most typical of the poorly drained soil groups,” 
takes up 11.2 per cent lu addition to large sections rendered nonagrlcultural 
by lade of drainage the survey reveals 8.7 per cent of tidal mardi and 8.6 per 
cent of mnek, dune sand, and beadii sand. 

[Soil Survey Beports, 1928 Series] (U. 8. Dept. Agr., Bur. Chem. and Soils 
[Soil Survey Rpts."}, Ser. 1928, Nos. 4, pp. 22, fig. 1, map 1; 6. pp. 48, fig^ 1, 
map 1; 6, pp. 22, fig. 1, map 1; 7, pp. 37, fig. 1, map 1).—The reports of this 
group were prepared with the cooperation of the Arizona (Nos. 4 and 6), Iowa, 
and South Carolina Experiment Stations, respectively. 

No. 4, Soil survey of the Gila Bend area, Arisona, F. O. Youngs et ah— 
The Gila Bend area of 143,360 acres in southwestern Arizona forms a part of 
Maricopa County, and has a surface relief "characterized by small isolated 
ranges of low but rugged mountains, consisting largely of bare rock, and mudh 
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larger surrounding areas of valley lands.” Tlxo greater purl of the area is 
well drained. 

Of the 14 soil types, representative of 5 series, mapped and described, Laveen 
sandy loam, covering 1C 0 per cent of the total tract surveyed, Laveen gravelly 
sandy loam 14.2 per cent, and Gila fine sandy loam 11.7 per cent, constitute 
the soils of Important areal extent. The unclassified material consists of 9.8 
per cent of river wash, rough stony land to the extent of 5.4 per cent, and 0.4 
per cent of scab land. 

Irrigation, drainage, and alkali problems are discussed. 

No. 5. Boil survey of Butler County, Iowa, J. A. Elwell and B. N. Poulson.— 
Butler County, northeastern Iowa, covers an area of 371,840 acres, for the most 
part an undulating plain presenting an extensively ramified drainage system. 
The soils examined are mapped and described as 16 series represented by 28 
types, together with 3,2 per cent of meadow, and 0.1 per cent of muck and peat. 
Carrington silt loam predominates in aggregate extent, with a total area of 31.0 
per cent of the entire county, while Clyde silt lotim occupies a further 16.0 
per cent. 

Xo. 6. Boil survey of the Paradise-Tcrde area, Arizona^ P. 0. Toungs et aL— 
The Paradise-Terde area, south-central Arizona, is a tract of 133,760 acres 
consisting of “scattered groups of low rocky barren mountains or hills and 
large fairly level valleys.” Drainage was found to be good. 

The soils mapped and described in the Paradise-Verde area were classified 
in 5 series inclusive of 14 types, with 1.T per cent of river wa^ and 13 per 
cent rough stony land. The more Important areas are those of Mohave loam, 
191 per cent, Mohave sandy loam, 17.0 per cent, and Pinal stony sandy loam, 
10.2 per cent 

No, 7, Boil survey of WllUamshurff County, South Carolina, W. J. Latimer 
et aL—^Williamsburg County consists of 627,840 acres of “flatwoods” lands, 
of which 75 per cent are from imperfectly to poorly drained. 

This report lists 30 soil types assigned to 17 series, Coxville fine sandy loam, 
of which the “surface drainage is naturally poor, and internal di*ainage is 
slow,” constituting 16,2 per cent of the county. Johnston loam, which “ occurs 
as swamp land . . . occupying overflow areas along most of the smaller streams 
in all parts of the connty,” follows with 13.8 per cent. Norfolk fine sandy loam 
and Dunbar fine sandy loam take up 10.7 and 10.6 per cent, respectively. 
Recommendations for the improvement of these soils are included. 

Studies in soil colloids, I—T, A. N. Pum (India Dept, Agr. Mem,, Chenu 
Ser„ 11 (19S0), Xos. 1, pp. f-JS, fiys, 10; 2, pp. flu^ 1; 6, pp, 101--118, figs. 

7, pp, 119-131, figs, 2; 8, pp, 133-141) .—The five papers here noted cover 
phases of the chemical and physicochemical behavior of soil colloids, their de¬ 
termination as a whole in soils, and the measurement of certain of their 
physical and chemical properties. 

L Base exchange and soil acidity .—^“A number of reactions characteristic 
of soluble acids were studied in fully unsaturated soils obtained by exhaustive 
treatment with k/ 20 HCl. The outstanding facts ... are that acidolds, 
though insoluble, show reactions similar to those of soluble acids. These, 
however, take place in three distinct stages in which one, two, or three 
equivalents of H can take part i. e^ EL, and EL. 

The experimental facts adduced so far can be best interpreted by suppos¬ 
ing that the acldoia in a fully nnsaturated soil is a tribasic acid. 

“The results of liming experiments on a 2-acre plat carried out at Dacca 
(Bengal) show that toxicity of acid soils is confined to EL only, for the 
measurement of which a simple method is outlined.” 
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II. Factors influenoing the dispersion of soU colloids In water .—^Factors 
influencing the dispersion of soil colloids in water were studied with particular 
reference to the nature of the exchangeable ion. 

The nearest approach to the state of aggregation as it exists in the field 
was obtained when a soil was left in contact with water for 24 hours, the 
day (0,002 mm.) determined by the pipette method, and the value thus ob¬ 
tained designated as the dispersion factor (D. F.). 

Dispersion coefiBicient (D. C.) is defined as the percentage of the total clay 
that can pass into suspension by “ auto-subdivision ” on being left in contact 

with water for 24 hours, i. e., D. — 

Clay content 

“Dispersion coefiBicient can be used for comparing the state of aggregation 
of particles in different soils and in general shows a positive correlation with 
the degree of alkalization in a given soil. All barren alkali soils, rich in ex¬ 
changeable Na, studied, had a dispersion coefiBicient above 50 per cent. Success¬ 
ful treatment of an alkali soil with gypsum results in a substantial lowering of 
the dispersion coeflficient, and w’here the response is poor, the change in this 
value is slight.” 

III. Flocculation of soil colloids .—^Flocculation of clay suspensions was in¬ 
vestigated, with reference especially to the nature of the exchangeable ion in 
soil colloids. The nature of the replaceable base in a soil appeared to have 
a profound Influence on the flocculation values for different ions, “ Of special 
Interest are the results with soils containing increasing amounts of exchange¬ 
able sodium in them; which show that as sodium increases, the flocculation 
value for calcium ions increases correspondingly.” The importance of these 
i-esults In the practical reclamation of alkali soils is pointed out. 

IV. Methods of estimating soil coZZoids.—Methods of determining soil colloids 
are briefly reviewed. It appeared that a number of such methods are affected 
by the nature of the exchangeable base in the soil and thus are not applicable 
to the purpose for which they were intended. 

“It is suggested that hygroscopiclty of a soil should be measured by bringing 
it Into equilibrium with an atmosphere of 70 per cent humidity; and soil in 
eQuilibrium with an atmosphere of 10 per cent humidity should be considered 
as dry basis for referring to hygroscopic moisture.” 

V. Methods of determining saturation capacitg and degree of saturation of 
aoiZ3.--Methods of determining saturation capacity and degree of saturation of 
soil colloids wei^e critically examined, and a new method of finding the state of 
saturation of soils with respect to bases is outlined, as follows: 

To 10 gm. of the soil add 100 cc. of water and shake for about 2 hours with 
2 gm. of CaSOi. Run in 100 cc, of n/ 5 Ba(0H)2 and shake the mixture for 
about 6 hours during 2 days. Add 10 drops of phenolphthalein solution and 
run in n/ 10 H^SO* till the color of the supernatant liquid is discharged. Then 
add the acid gradually, shaking the suspension vigorously after each addition. 
“The titration is complete when absolutely colorless supernatant liquid is 
obtained on leaving the suspension for a couple of hours. At first the pink 
color slowly reappears when more n/ 10 HaSO^ is added. The titration is 
completed in about 2 to 8 days. The total baryta minus the total acid gives 
the amount of base retained by the soil and is equal to (T—iSf). (T) is 
determined by washing another 10 gm. of soil with n/20 hydrochloric acid till 
all the replaceable bases are removed (tested by the absence of Ca ions in 
the filtrate) followed by washing with water till the free acid is removed. 
The soil is then transferred to a bottle and back titrated after adding excess 
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of Ba(OH)a exactly as described above. From the values of T and (T—5f), 
{8) Is easily known when V can be calculated by the formula . 

**The method is very simple and rapid, as even 20 soils can be started aU 
at once. The alkali or the acid is added to one, while the others are settling. 
The titration is carried out best in 5U0-cc. reagent bottles with rubber corks. 

** It should be noted that in the method outlined above, although Ba(OH)s is 
used, the whole of it is converted into Ca( 0 H) 2 ; and the absorption of the 
base takes place in a saturated solution of lime and the neutralization of the 
latter is conducted in a saturated solution of CaSOi.*’ 

The effect of soil reaction on the growth of tomatoes and lettuce and on 
the nitrogen, phosphorus, and manganese content of the soil and plant, 
B. 3il. Emmest (Kentucicy Sta. Bui 314 (1931), pp. 83, figs. Jf5).—Tomatoes and 
lettuce were grown in soil adjusted to different reactions, from pH 4.4 to 9.8, 
by the addition of phosphoric acid, sulfuric acid, nitric acid, calcium carbonate, 
calcium hyroxide, or sodium carbonate. 

“Acidity between pH 4.3 and pH 5.3 increased the early yield of tomatoes, 
but the total yield was less than that of the checks. The data indicate that 
nitrate nitrogen was a limiting factor in these plats. 

“Alkaline reaction increased the yield of tomatoes. With sodium carbonate 
to pH 8.3 to 8.5, the increase was very marked. It was not so marked with lime 
to the same reaction. Sodium carbonate to produce pH 7.2 to S.6 increased 
the yield of lettuce greatly, but at pH 8.6 to 8.9 or with lime to pH 8.3 to 9.8, 
the yield was only slightly larger than that of the checks. Lime without 
organic matter cauaed poor growth and yellow foliage of both lettuce and 
tomatoes. The phosphate content of the plants was diminished. 

“Acidity of pH 5.6 to 5.4 with phosphoric acid, or pH 6.5 to 6.0 with sulfuric 
acid, produced a marked increase in the yield of lettuce. Both tomatoes and 
lettuce exhibited exceptional vigor of growth on certain of the alkaline plats, 
especially where organic matter had been added. This is attributed to increased 
nitrification and azofication brought about by the alkali 

“Application of sodium carbonate and organic matter, perhaps supplemented 
by lime, offers a method of increasing soil fertility without the use of legumes 
and without the danger of precipitating certain elements as is the case when 
lime alone is u<«ed. When the addity of the manganiferous bluegrass soil is 
made stronger than pH 6, by either pho^horic, nitric, or sulfuric add, manga¬ 
nese is made soluble. The rapid increase of the quantity dissolved, with in¬ 
creased addity, suggests that toxic concentration may easily be reached. 
Analysis for nutrient elements in the conducting tissue of a plant seems to afford 
better evidence of what the plant can obtain from the soil than analysis of the 
soil in which the plant Is growing.” 

Belative numbers of two species of Rhizobium In soils, X K. Wilson 
{Jour. Agr. Re^^carch [C. S.]. 4^ (1931 u ^To. 3, pp, Tliis contilbution 

from the New York Cornell Experiment Station reports a further investigation 
(E. S. B., 64, p. 210), carried out by essentially the same methods, into the 
rdative abundance of JR. trifolii and R. leguminosarum in samples of the four 
soil types Dunkirk gravelly loam, Chenango gravelly loam, Wooster sandy 
loam, and Dunkirk silty clay loam, the numbers of each species having been 
observed in 44 samples. “The criterion by which the numbers of the two 
Species were determined was nodule production, which was brought about 
from suspensions representing definite portions of soil. Since the numbers of 
R* tritolii and 12. Uguminosarum were determined not only in the same samples 
of soil but also in the same fraction of a gram a comparison of the two gpedes 
was possible.** 
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« Soils in general were found to support a larger number of JS. trifolU than 
of B. teguminosanim- Forty-tw'o of the 44 samples tafeen from four soil types 
showed this relationship. This difference in the capacity of soils to maintain 
the population of one organism at a higher level than that of another of the 
same genus does not seem to be related to soil reaction, to moisture content, or 
to seasonal variation. There were some indications that it might be asso¬ 
ciated with the type of inorganic salts present in the soil.” 

[Soil and fertilizer tests at the hloses Fell Annex Farm, Bedford* Ind.] 
(Indiana Sta. Oirc. 183 (1931), pp. This continues earlier work (B, S. B., 

64, p. 121). 

General soil fertility test. —^It Is stated that “the spread between the good 
and poor treatments is becoming greater year by year, and that the better 
treatments are becoming more and more profitable. Without soil treatment, 
the average value of the crops per rotation of com, soybeans, wheat, and clover 
is now §29.90 per acre. With lime, manure, and phosphate, *the value is §78.17, 
at an average cost of §8.05 for lime and phosphate.” 

Comparison of different phosphates. —The largest returns have been secured 
from the combination of ground limestone, manure, and medium to heavy 
applications of superphosphate. ... In combination with lime and manure, 
superphosphate has been the most profitable source of phosphonis.” On the 
other hand, “ on manured land without lime, rock phosphate and superphosphate 
have been about equally profitable,” although “ it pays better on this land to 
nse lime and superphosphate instead of ro<.k phosphate ”; and further, “ with¬ 
out manure, rock phosphate alone has produced larger returns than the com¬ 
bination of lime and supei*phosphate, although in both cases the crop yields 
have been too low to be profitable.” 

[Soil fertility studies of the New Hampshire Station] (Neio Hampshire 
Sta. Bill 256 (1931), pp. 13, U, fig. 1).—The long-period fertility experiments 
last noted from Bulletin 250 (B. S. R., C3, p. 209) were continued with 461 
plats located at five different points in New Hampshire. 

In the grass plats at Greenland, where the original sod plals, badly run out, 
were not plowed, nitrate of soda did not give as significant an increase as It 
did on the plowed sections, whether manured or not. Superphosphates, when 
used alone, did not give a significant increase. Lime, both in 2- and 4-ton ap¬ 
plications, showed significant yields. 

“In the potato plats at Oolebrook phosphonis has proved thus far a sensi¬ 
tive element. Leaving it out of the formula depressed the jield 85 bu. per acre, 
while doubling it over the regular 5-8-7 formula increased the yield 50 bu, per 
acre. IMore resiJon&e was obtained for varying the potash than in the previous 
year. Leaving potash out of the formula depressed the yield 115 bu. per acre, 
and, where lime was introduced, 178 bu. Increasing the potash from 7 to 10 
per cent increased the yield 32 bu. Varying the nitrogen does not appear 
to have so much Influence. Judging by the average yields of the potatoes In 
the first two years of this experiment, much better returns might be expected 
from 1 ton of a 5-16-10 fertilizer than from 1.5 tons of a 5-8-7.” 

The fertilizing value of greensand, G. S. Fraps (Terns Sta. Bui. 428 (1931), 
pp. 25 ).—^Pot tests were run in three soils In an attempt to determine the avail¬ 
ability of the phosphorus and potassium of greensand. Tlie availability was 
measured by the quantities of phosphoric acid and potash removed by corn 
OP kafir, from several samples of greensand, in excess of the quantity removed 
from the sefils compared with the amounts of potash removed from muriate 
OP sulfate of potash or the phosphoric acid removed from superphosphate 
under the same conditions, 

85468—81- 2 
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“The maximum availability of the phosphoric acid in greensand was 40 
per cent of that of superphosphate, while the minimum was zero. The maxi¬ 
mum availability of the potash of greensand compared with that of potash 
salts was 12 per cent. A liberal average availability was 10 per cent for phos¬ 
phoric acid and S per cent for potash in greensand.” The Texas greensand 
was not shown to “ contain sufficient fertilizing value to justify attempting to 
««ell it as a commercial fertilizer.” 

Idmestone, the key to soil building and higher crop yields, 0. Linsley 
[IlUnois 8ta. Circ. 575 (1931), pp, 32, figs. 221.—^This popular statement gives 
the following four steps for soil building: 

*'(1) Test for acidity and apply limestone where needed. (2) Grow clovers 
on at least a fourth of the crop land. They \^ill put life into the soil by 
supplying nitrogen and active organic matter. (3) Test for available phos¬ 
phorus and apply phosphate where the supply is deficient. Phosphorus will 
increase hay and grain yields and improve the quality of the grain, (4) On 
peat and alkali soils apply potash. On other soils, especially the light-colored 
soils of southern Illinois, try out potash on a small area of corn.” 

Moss peat, its uses and distribution in the United States, A. P. Dachnow- 
ski-Stokes (r. S. Dept. Agr. Circ. 167 (1931), pp. 12, figs, d).—-The author con¬ 
siders especially the imports of moss peat, its characteristic properties, its use, 
the general requirements for a successful moss-peat industry, and the distribu¬ 
tion of domestic deposits. 

On the last-named sources, “for the development of a moss-peat IndustiT 
on a large scale, the dome^=ihaped heaths in Washington County, Me., appear 
to offer superior advantages. They resemble European * high moors * in having 
a raised surface layer of moss peat ranging from 5 to 8 ft. in and 

in being located near the coast, with facilities for shipment” by water, 

“Inasmuch as the importation of moss peat during the last few years 
amounts to nearly §2,000,000 in value and its consumption in this country Is 
continually growing, the desirability of a systematic investigation of American 
peat resources and their possibilities for uses other than farming is very 
e\ident.” 

Commercial fertilizers, H. E, Kraybux et ai,. (Indiana Sta. Circ. 182 (1931), 
PP' 76, figs. 2) .—The usual analytical data are reported for 1930, accompanied 
by the A. O. A. C. definitions of fertilizers and fertilizer materials and other 
related information. 

Analyses of commercial fertilizers, season 1930 - 1931 , E. N. Bbackett 
and D. H. Henbt (South Carolina Sta. Bui. 276 (1931), pp. 55 ).—The usual 
analyses and related data are reported, 

AGEICTrLTOBAL BOTABT 

Principles of plant physiology, O. Eases (A’ezo York; Macmillan Co., 1928, 
pp. XIII~\~S77, pis. 10, fi^s. 29}. —This book, which has grown out of a series of 
lectures given at the University of Wisconsin and later at the University of 
Arizona, is planned to meet the need for a new presentation.” 

Physiolf^cal characteristics of races and varieties of cultivated plants,_ 

I, Cardinal points of soil moisture for the development of three wheat 
vaHeties [trans. title], A. A. Kuz’mei^ko (KtizamrKO) (Isv. (Bm. Bot Sada 
8 . 8 . S. B. (Bui. lard. Bot Prino. U. B. 8 . 8 .), 27 (1928), No. 4 , pp. 387^419, 
fi^' 9; Gfer. abs., pp. 41&-419).-'-The purpose of this investigation was to study 
the hereditary physiological characters of summer wheat varieties in ration 
Prfn<^l growth factors, as soil moisture, temperature, soil dements, 
nitrogen, and mumination. In order to establish reliable physiological grounds 
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for diagnosis on a quantitative basis and so have at hand pl«ysiulogical charac¬ 
ters of each kind, along with morphological characters for the purpose of 
varietal designation. A number of such varietal characters are indicated. 

Phytophyslological studies on alkaloids.—I, Nicotine in the metabolism 
of the tobacco plant [trans. title], K. Mothes [ZtscJir, Wise, Biol., AU, E, 
Planta, Arch. Wiss. Bot.. 5 (1928), No. 4, pp. 563-615, figs. 3 ).—^This account deals 
with the distribution of alkaloid in the tobacco plant, Its relations to growth, 
the influence of light on its formation, its chemical relations, its movements, 
inner causes of nicotine apportionment in the normal plant, and the relations 
Detween the reaction of the nutritive solution, nitrogen metabolism, and alkaloid 
formation. Data and inferences are discussed in some detail. 

Metabolism in variegated plants [trans. title]. W. Schumachbe (Ztschr. 
Wise. Biol., Alt. B, Planta, Arch. Bot, 5 (1928), No. 2. pp. 161-231, fttjs 
S).—Among the data detailed as resulting from the present study, it is stated 
that among the conditions characterizing the metabolism in variegated plants 
is noted a lessening of total nitrogen witli an increase of soluble nitrogen 
content in the white tissue, which later becomes notable along with amino 
acids, but particularly with amides. The white tissue is poorer in carbohydrate 
than are the green parts. The cause of variegation is not to be found in starva¬ 
tion. White tissue respires less, contains more peroxidases, and shows less 
catalase. 

An account is given of the process of greening and its relation to temperature. 

The influence of phytosocial relations on the course of the straggle for 
existence between cultivated plants and weeds [trans. title], E. A. Smibnova 
(lav. Olav. Bot. 8ada 8. 8. 8. B. (Bui Jard. Bot. Prim. U. B. 8. 8.), 27 (1928), 
No. 2, pp. 161-187, figs. 2; Ger, als., pp. 186, i87).—^he author details the re¬ 
sults obtained from a study made on the effects of thick plantings, both of pm’C 
and of mixed forms, on the progress of the struggle for existence, during 1925 
on IMum usitatissimum and Oamelim satfva and during 1926 on L. usitatissir 
mum and Agrostemma glthago. All three plants were found to be quite resistant 
to crowding. 

The expressed sap of corn plants as an indicator of nutrient needs, N. A, 
PamNOffiB (Jour. Agr. Besearch lU. 8.1, 4S (1931), No. 2, pp. 95-119, pi 1, figs. 
4).—Using sap extracted under a procure of 6,500 lbs. per square inch from the 
basal 15 in. sections of cornstalks, the author, working at the Virginia Experi¬ 
ment Station, found a general relationship between the color of the sap and 
the productiveness of the soil upon which the corn was grown. Saps colorless 
after clariflcation and those light brown in color indicated a fertile soil, while 
dark brown color was associated with unproductiveness. Sap color was clos^y 
correlated with potash fertilization. The potash content of the sap showed 
nearly perfect correlation with the potash fertilization. There was a slight 
tendency for potash to increase in the sap during September. The concentra¬ 
tion of nitrate nitrogen ^owed only a moderate correlation with nitrogen fer¬ 
tilization, but was closely associated with the soil supply of nitrate nitrogen. 
Total phosphorus content of the sap was closely related to the phosphorus sup¬ 
plied the soil and to the availability of the form used. Phosphorus concentration 
was high when grain production was subnormal and lower when grain production 
was normal or above. Phosphorus accumulated In the sap in September after 
the ears had dev^oped. 

Sap extracted from plants growing in very deficient soils had less than 100 
parts per million of nitrate nitrogen, less than 0.1 mg. of phosphoric acid per 
cubic centimeter of sap, and less than 1 mg. of potassium oxide per cubic centi¬ 
meter. 
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The H-ion concentration of the expressed sap was correlated with potash 
fertilization. Saps from plants grown on plats receiving potash were genially 
below pH 6.46, while those of plants receiving no potash were higher, ^w- 
ever, H-lon concentration was not appreciably corrdated with soil productivity. 

The color of the corn plant proved a good index to nitrogen needs, agreeing 
with the results of the Hoffer stalk test for nitrates and with the sap test. 
Dead tissue around the margins and between the veins of the leaves was 
found an indication of potash deficiency. The amount and severity of lodging 
was found a guide to potash needs, since applications of potash were accom¬ 
panied by better root anchorage, a result believed due to the prevention of iron 
accumulations at the nodes and interference with food translocation to the 
roots. 

Effect of mineral nutrients upon seed plants.—n, Phosphates, T. W. 
Tusner {Bot Gas., 88 {1929), No. 1, pp. SJ-95; ahs. in Amer. Jour. BoU 15 
(1928), No. 10, p. Work published in 1022^ began a series of experiments 

regarding the effects of certain mineral nutrients on plants, dealing principally 
with the effects of nitrates. The present article continues the series in dealing 
with the effects of phosphates in relation with barley, wheat, cotton, and com. 

The water culture experimentation with these crops is held to show that in 
the case of each the ratio of top growth to root growth decreases as the phos¬ 
phate concentration increases, as though the phosphate retarded top growth or 
stimulated root growth. The three series of experiments with com consistently 
indicate that Increase in phosphorus concentration retards growth in length of 
roots and also decreases the multiplication of lateral roots. Cellular activity, 
which should manifest itself tbrongh increased growth in length or In multipli¬ 
cation of secondary roots, is not increased by direct application of phosphates 
as implied in statements frequently made. “The actual fact noted, therefore, 
that there is a decreasmg ratio of tops to roots as the phosphate concentration 
is increased, must find explanation in the formation of compounds or simple 
substances in connection with photosynthetic activity in the tops, which 
are translocated to the roots and manifest themselves there by their growth 
stimulating or storage effects.” 

The relation of season of wounding and shellacking to callus formatiou 
In tree wounds, B. P. Mabshaijo (U. 8. Dept. Agr., Tech. Bui. 24$ {19$1), pp. 
29, figs. £5).—In studies conducted in the Tale Pore^^t Preserve, Woodbridge, 
Conn., observations were made on the healing of auger holes bored at monthly 
intervals throughont the year in five trees each of red maple, tulip, and white, 
red, chestnut, and black oaks. Two wounds were made in eadi tree at each 
date, one bdng shellacked and the other untreated. Wounds made February 
15 to May 15 developed the most desirable and abundant callus in all six 
spedes. Shellac aided callus formation in all species except the tulip, with 
some evidence that the effect may vary according to the season applied. The 
condition of the tree was a prime factor in healing, callus formation being 
much more rapid in vigorous than in weak trees. 

Cuticnlar transpiration [trons. title], Sabibex-Agahov (Isv. Gta'O. Bot. Soda 
8 . 8. 8. B. (But. Jard. Bot. Princ. V. B. 8. 8.), 26 (1927), No. 6, pp. 576-^94; 
Get. aba., pp. SOS, 694).—Methods, figures, analyses, and discussion are given in 
connection with W'ork done in the summer of 1926 under N. A. Maksimov at 
Leningrad with 35 plant species. 

Thickness and degree of permeability of the cuticle, which In the stomatal 
transpiration of water-impregnated plants have no great significance, appear 
as ertremdy Important protective factors In the case of plants wilting on 
account of excessive water loss. 

Soar. Bot, 9 (1922), No. 8, pp. 415-445. 
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The density of stomata in citrns leaTOs, H. S. Heed and E. Hibano (Jour, 
Agr. Research [U. 8-1, 43 (1931), No, S, pp, 209-222, figs. 9).—Selecting leaves 
from shoots located on the south side of trees, the authors observed at the 
California Citrus EJxperiment Station that the stomata are produced during 
the early stages of development of the leaf and are confined to the ventral 
surface of the lamina. Stomata were found more abundant In lemon than in 
orange leaves. The density of the stomata varied in different parts of the 
leaf, with the Intensity of the light, with the age of the leaf, and with the 
position of the leaf upon the shoot. The coefficient of correlation between the 
average size of mature lemon leaves and the density of the stomata was —0B07 
±0.004. The maximum growth in area of orange leaves was near the center 
of the lamina, the minimum near the apex. The size of the stomata seemed 
to be only slightly influenced by the number per unit area. 

About diurnal variations of the cxirbohydrates and their relation to the 
content of water in the leaves of higher plants [trans. title], A. fL Kokin 
(A. J. Kokin) (Izv, Glav, Bot, 8ada 8,8.8, B, (Bui, Jard, Bot. Princ. U, R, 8,8), 
21 (1928), No* 3, pp, 239-213, figs, 10; Mng, abs,, pp, 210, 271), —^The author 
presents results, with bibliography, of a study of the auantitative relations 
existing at different hours of the day between leaf carbohydrates and leaf 
water, involving the employment of Lorber’s colorimetric micromethod and 
the use of Panioum mUiaceum, Zea mays, Triticum viilgare, Selianthus aimuus, 
Acer negundo, and Robinia pseudaoacia. 

The amounts of reducing sugars in the leaves of these plants showed little 
diurnal variation, the quantity often not exceeding 3 per cent, though Helian- 
thus and Robinia attain to 4 per cent. The diurnal variations of starch, as 
given, are greater. The greatest variations are given by nonreducing sugars, 
which reach a maximum about noon to 2 o’clock. During night and early 
morning the starch does not entirely disappear from the leaves of the plants 
used. The diurnal carbohydrate variations reflect in some degree the rhythmic 
variations of photosynthesis. 

Some phases of plant development under Vitaglass, W. E. Toitinghau 
and J. G, Mocbb (Jour, Agr, Research lU, 8,J, 43 (1931), No. 2, pp. 133-163, 
figs. IS). —^At the Wisconsin Experiment Station, 12 species representing 4 
families of economic importance were tested as to growth and composition 
when grown under Vitaglass. Certain species which do not possess winter- 
hardening characteristics were more subject to frost injury following early 
development under Vitaglass than under ordinary glass. In some of the species, 
seed production, root storage, and earliness of blooming were favored by 
Vitaglass. 

The most consistent compositional change induced by Vitaglass was an in¬ 
creased percentage of lipids in the dry matter. In some eases an increased 
percentage of protein or of nonprotein, nonlipid nitrogen was recorded. Some 
of the effects obtained by growing plants under Vitaglass resembled those due 
to photoperiodism, but no common causal factors for the two results were 
apparent 

Control equipment for the study of hardiness in crop plants, G. Pmnsa 
(Jour, Agr. Besec^dh [U. S.], 43 (1931), No, 2, pp, 171-182, figs. 4).—In this 
contribution from the Nebraska Experiment Station, a description is given of 
an outfit consisting of three rooms, one each for hardening, freezing, and storage. 
The hardening room consists of a double-walled greenhouse supplied with a 
cooling equipment which enables the maintenance of constant temperature even 
on warm days. In the freezing room, temperatures as low as —80“ 0, can be 
obtained and held. 
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Useful plants of warm countries, E. Pbudhomme (Plantes Utiles des Pays 
Chauds. Paris: Larose, 1029, 2. ed., rev. and enl, pp. 161, pis. 73).—About 30 
warm- or liot-region useful plants are dealt witb. 

Plant material introduced by the BiTision of Foreign Plant Introduction, 
Bureau of Plant Industry, January 1 to March 31, 1930 (U. S. Dept. Agr., 
Inventory 102 (1931), pp. ill).—The usual descriptive list is presented of a total 
of 4,155 lots of plants, cuttings, and seeds introduced into the United States 
tor trial and experimental purposes* 

GENETICS 

[Inheritance in grain sorghums, com, and cotton], R. E. Kabper, P. C. 
Ma:!?gelsdoef, TT. R. Hoblacheb, D. T. Killough, and J. R. Quikby (Texas Sta. 
Rpt. 1930, pp. 43-51. 5?, 53, 54, 55, 56. 135).—Three separate single gene muta¬ 
tions involving chlorophyll development were found occurring in three of eight 
pure lines of kafir. When the tall plants of a tall dominant mutation were 
g»*own they segregated in the nest generation in a ratio of three extra tall to 
(tne normal, Indicating that the gene change occurred only in ovule or pollen 
development. Determinations of the chromosome number of various sorts of 
Andropogon sorghum or closely related Andropogons were continued. Sorghum 
versicolor, a wild form, was found with only five groups of chromosomes in the 
pollen mother cells, which appeared to be tetrasomes rather than disomes and 
differed from the condition found previously in the common cultivated sorghum 
(haploid 10) and in the perennial sorghum, Johnson grass (20). Five pairs 
of chromosomes appeared to be the basic number of this polyploid series in 
sorghums. Multiple seeded spikelets were found to occur quite often in milo. 
The series of abnormal spikelets described in A. sorghum resembles similar 
series found by others in Zea mays. The two genera apparently have in com¬ 
mon many genetic characters, particularly chlorophyll deficiency, and the 
vegetative characters are similar. Homology of these abnormal pikelets in 
both surghum and corn further evidences the close relationship. 

White seedlings found, apparently the most frequent type of chlorophyll 
mutation in sorghums, were inherited as simple Mendelian recessives. Vires- 
cent seedlings, vlrescent white Vi and virescent yellow Vz, were both simple 
recessives. One t:^'pe of yellow seedling found in Sudan grass and one in kafir, 
of different phenotypic expression, were assigned different genetic factors, 
yi and ya. Both were simple in inheritance and lethal in effect White seed¬ 
lings in Sudan grass gave ratios indicating as many as three pairs of multiple 
factors involved, although an albino factor acting as a zygotic or gametic 
lethal probably is a better explanation of the ratios obtained. A virescent yel¬ 
low Sudan grass, in which the homozygous recessive survives to maturity, 
seemed due to a single gene. A chlorophyll deficiency in sorghum, strictly 
maternal in inheritance, produced normal, yellow, and striped green and yellow 
seedlings, depending upon the nature of the somatic tissue hearing the seed. 
The factors R for red stem and W for albino were found linked with a cross¬ 
ing over of 41.34 per cent. From studies at Chillicothe red seed coat, glome 
color, and i^thiness of stalk appeared to be inherited independently in sorghum. 
A linkage between genes for glume color and the develojanent of a nucellar 
layer was indicated with about 27 per cent crossing over. A selection from a 
feterita X kafir back-cross on feterita, designated as F. C. 6620, promised con¬ 
sistent yields under unfavorable conditions and bountiful yields under favor¬ 
able conditions and was characterized by earliness, large leaf area and num¬ 
ber, dwarfness, and white seeds that did not shatter. 
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The genetic factor or factors responsible for high sugary condition in corn 
were observed to be linked with a gene for sugary with a small percentage of 
crossing over. A new character resembling sugary endosperm appeared the 
result of duplicate factors and to occur often in ratios of 16:1. One gene 
involved apparently is allelomorphic to the sugary gene, while the other is 
linked with one factor for aleurone color. Hybrids of ordinary open-pollinated 
com varieties again proved superior to the parents. Two sweet com varieties 
resembling Mexican June and Surcropper, in preliminary tests, proved far 
superior to ordinary sweet corn in productiveness and in freedom from ear 
worm damage, the latter being due to a superior husk covering. 

When com (diploid 20) was crossed with the Tripsacum of Texas (diploid 
36), the hybrid seedlings showed 28 chromosomes in the root tips, while hybrids 
with Tripsacum from Connecticut (diploid 72) ^owed 46 chromosomes in 
root tips. The developing endosperm of the crossed seeds was also a hybrid; 
cells of the endosperm of com x Texas Tripsacum contained 38 chromo¬ 
somes, the number expected if two corn endosperm nuclei fuse with the Trip¬ 
sacum pollen nucleus. The one hybrid seedling surviving was intermediate, 
resembling Tripsacum somewhat more than com. Both annual teosinte and 
perennial teosinte were forced into bloom during June, when corn was bloom¬ 
ing, by giving the plants only 10 hours of light daily for about 4 weeks. 

When seeds of a virescent yellow strain of cotton were irradiated (X-ray) 
at different dosages and then grown in the greenhouse, it was found that cot¬ 
tonseed could withstand a very heavy dosage of X-rays. While 100 kilovolts 
6 milliamperes applied for 1 hour at a distance of 17 cm. did not decrease 
germination, the heavier treatment produced many dwarfed individuals. When 
transplanted to the field these plants developed as dwarfs, the extra dwarfs 
attaining a height of only 6 to 8 in. The many chimeras produced in the leaves 
indicated somatic changes which were probably due in some cases to gene 
mutations and in others to chromosomal aberrations. Six plants firom the okra 
leaf X-rayed line developed leaves intermediate in shape between okra leaf and 
normal leaf. This intermediate shape is typical for the heterozygous condition 
and indicative that one of the genes for okra leaf was changed to the gene 
for normal leaf. 

Genetics of oats [trans. title], H. Emms [Zuchter, S (19S1), No, pp. 109-^ 
1 ^4).—This review of literature embraces 218 titles concerned with the in¬ 
heritance of characters, hybrids, and natural hybridization, and mutations 
in oats. 

Genetic tests for linkage between row number genes and certain quallta^ 
tive genes in maize, B. W. LiNDSTiioir (lotca 8ia. Research But. U2 {1931), 
pp, £i9-S88).-—Extensive tests to determine whether the multiple genes for 
kernel row number on the com ear would show gmietic linkage with known 
genes on several of the corn chromosomes were made with linkage groups in- 
volvingP (pericarp and cob), 25 (aleurone), Bu. (endosperm), and T (endosperm 
color) chromosomes. A preliminary survey (B. S. B., 64, p. 428) had fumi^ed 
some evidence that such linkages occur. 

In a large series of crosses a very significant correlation was discovered 
between cob (and pericarp) color and row number which was so pronounced 
as to suggest that one of the major row number genes is located on the P 
chromosome. Tests involving aleurone color (C and B) and row number pro¬ 
vided some evidence of correlation, particularly when 25 was involved with row 
number. While the correlation or linkage was Intangible in some crosses, most 
of the data indicated that a row number gene was also to be found on the 
B chromosome. In tests of the 8u chromosome for the existexice of still an- 
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other row number gene, certain crosses exhibited all the phenomena of genetic 
linkage between this endosperm character and row number. However, the 
exceptions made doubtful the existence of sudii a simple relationship as an 
ordinary linkage; indeed several cases of distinct reversal o£ linkage—parental 
classes occurring less frequently than nonparental—were noted. There was 
some evidence of genetic linkage between Yif endosperm color and row num¬ 
ber, although the intensity of tills linkage must be relatively low. 

Conclusions from the studies were that the inheritance of row number is 
relatively complex, that the phenotype of row number is not always an indica¬ 
tion of its true genotype even aside from environmental Influence, and that 
the detection of genes for row number on the varions chromosomes of com 
is exceedingly difficult. 

The inheritance of colour, size and form of seeds, and of flower colour 
In Vida faba L., A. G. Ebith (Genetica {The Eaguel, 12 (19S0), No. pp. 
477-^10, flg^. Jij.—Ten varieties of T. faha differing in flower color, height of 
stem, and in color, size, and form of seeds were crossed and the inheritance 
of these characters investigated at the University of Reading. 

Xormal flower color was dominant to white and normal height to dwarf¬ 
ness, both with 8 : 1 F 2 segregation. In color of seed buff was dominant to 
puzple, apparently depending on three factors, and also dominant to green. In 
crosses between a variety with brownish black seeds and buff-seeded beans the 
dark color was incompletely dominant, the segregation in Fi being in ratios of 
3 : 1 and 5 : 1. The dark brown or speckled seed of 7. faha was 

dominant to pale seeded sorts, with 2 : 1 Fa segregations. The characteristi¬ 
cally large funlcle of 7. faJ>a pUniana seeds appeared on all seed In Fi and Fa. 
Black color of hilum was dominant to white with 3 :1 Fa segregation. 

Segregation of size of seed was not sharply defined in Fa, indication being 
that seed size depends on several cumulative factors. Where the seeds of the 
parents differed widely in size, the average size of Fi seed and the mean of Fa 
were closer to the average of the small seeded parent. Where seed size dif¬ 
ferences between parents were small, Fa seed averaged nearer the large seeded 
parent in size, and the mean seed size of Fa was intermediate between the 
averages of the two grandparents. In Inheritance, form of seed behaved 
similarly to size of seed, appearing to depend on several cumulative factors. 

Hybridizatloii between Old World and Xew World cotton species and 
the ohroxnosozne behavior of the pollen mother-cells in tho Ft-hybrid, S. 
NAXAToaa (Japan. Jour. Bot. 5 (1931), No. 4 , pp. 371-38$, pla. 2, figs. 7).--The 
crosses Gossypium hirsuium (26 haploid) X G. herhaceum (13) and Ashmouni 
Egyptian (26) X G. herhaceum produced at the Kwantung, south Manchuria, 
Experimental Station, gave rise to Fi plants characterized by vigor and perfect 
sterility either with selflng or ba<^-crossing. Oy tological study of pollen mother 
cells of the Fi hybrid shovred chromosome behavior in melotic division to be 
quite irregular. The sterility of the Ft plant seemed due to the formation of 
abortive germ c^is. In reciprocal interspecific crosses in Gossypium better 
success was obtained with the larger chromosome number in the female parent 
than with Its reciprocal crosses, confirming observations of Thompson with 
wheat (E. S. K., 63, p. 81T). 

Hybridization experiments with Fragaria, E. SoHnocAara (Geschteehts^ 
und Artkreuzungsfragen 6 ei Fragaria. Jena; Gustav Fisdter, 1931, pp. 112, 
pis. 8, figs. 35).—Diploid and octoploid species of strawberry and their prog¬ 
eny were crossed In these experiments at the Berlln-Dahlem Institute for Plant 
Breeding and detailed observations made on sex expression, fertility, and 
ch r oinoiw ina T relations in the progeny. The results Indicated that genetic fe- 



1932] 


GBlffETICS 


25 


males are allelomorphic to males + hermaphrodites. Females were generally 
fertile, bnt within the class male hermaphrodites there were observed five de¬ 
grees of sterility—(1) morphologically pure males, (2) physiological males, 
(3) physiologically weak males, (4) andromonoecious forms, and (5) com¬ 
pletely fertile hermaphrodites. The physiological males, andromonoecious 
forms, and the completely fertile hermaphrodites formed a quantitative series 
the multiple allelomorphic nature of which is conjectured but not established. 

The original parental lines possessed varying tendencies to transmit sterility 
to the progeny. The instability in fertility was shown in four types of female 
degeneration and two of male degeneration, (1) loss of entire anthers and 
(2) reduction of anthers to staminoidea. The sex of the pistillate varieties was 
more stable than that of hermaphrodites hut nevertheless subject to change. 

Phenotypic sex reversal occurred very often in Fragaria, and genotypic change 
was also observed. In both sexes bud and seedling mutations appeared. In 
combinations of octoplolds and diploids, seedlings with the octoploid mother 
were vegetatively more vigorous and also developed their anthers to a greater 
degree. A large Fi octoploid X diploid population showed all stages from octo- 
ploids to diploids, notwithstanding that all plants were true pentaploids. The 
Fi of crosses between octoploid and diploid plants showed comhinatlons of the 
characters of both parents. 

No evidence was seen of parthenocarpy, whether direct or induced by cross 
pollination. A series of possible matroclinous hybrids was observed. AH 
crosses between gradations within a series were sterile. An octoploid hybrid 
$ X a physiological 3 was sterile because the F. chiloenBia male parent appar¬ 
ently carried dominant sterility factors. 

Ontogeny, genetics, and cytology of Nicotiana hybrids, D. Kostoxf 
(Chmetica IThe Hague], 12 (I9S0), No. 1 , pp. $3-118, pis, 10, figs. 8 ),—^The 
several investigations carried on with Nicotiana hybrids at the Bussey Insti¬ 
tution and reported in some detail were concerned with compatibility, embyro 
development, and vigor in Nicotiana species crosses, the slow growth of hybrid 
embyros and the behavior of the starch in ovules fertilized by foreign pollen, 
other abnormalities in O'suiles carrying hybrid endosperm and embyro, gamete 
formation in hybrids, cytology and physiology of the tapetum, irregularities in 
nuclear and cell division, incompatibility and sterility, and certain physlogenical 
aspects connected with hybiidizatlon and reproduction. 

Chromosome numbers in angiosperms, m, L. O. Gaises (Oenetica [The 
Hague], 12 (1930), No, 2^, pp, 161-260),—The present list of chromosome 
numbers includes the results of researdbi published during 1829 and some of 
the 1928 studies not incorporated in the previous number of this series (F. S. B., 

66 , p. 622). 

Sex chromosomes in plants [trans. title], F. Bxsieqes (ZUoliter^ 3 (jI9Sl), 
No, 3, pp. 88-92, figs, 12). —^A review of literature comprising 30 titles. 

Sex ratio and sex expression in the onltivated cncnrbits, T. W. WmrAsm 
(Amer, Jour, Bot,, 18 (1931), No, 5, pp. 369-366, figs, 3). —Observations on 49 
varieties representing 8 species and 4 genera of cucurbits showed each to have a 
specific qualitative type of sex expression. In certain species varieties had 
specific types; for example, in the muskmelon, typically andromonoecious, the 
variety Mexican Banana was monoecious. Concerning quantitative differences, 
staminate flowers were at all times greatly in majority in all the cucurbits 
studied. The possibility that sex ratio may be altered to some extent by varia¬ 
tions in the environment is admitted. 

Boheritanoe of type in Angora goats, J. M. Jdkbs and B. L. Wabwxce 
(Tewas Sta, Rpt, 1930, pp, 24, 36).—From a study of various fleece characters 
in the ringlet and flat-lock types of Angora goats It was found that the diameter 
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of the fibers was not related to the type of lock produced by the goat from 
which the fibers were taken. There was a greater amount of grease In the 
fiat-l(»ck fleeces sheared at the ages of from two to five years, making the fieece 
weights greater. While individuality was an important factor as to the fine¬ 
ness of fiber, other influences were as great or greater factors in determining 
the fiber diameter. The weight of fleece and staple length showed a low corre¬ 
lation with the belly covering at the first kid fleece, but no correlation at older 
ages nor with the face covering or fineness of fiber. Staple length was corre¬ 
lated with animal weight at six months of age. Certain of the correlations 
obtained in connection with the kid fleeces were not observed at older ages 
owing to the culling of the flock for certain undesirable characters. Birth 
weight was not correlated with any of the fleece characters studied. 

FIEID CEOPS 

Effects of different systems of grazing by cattle upon a western wheat- 
grass type of range near Fort Collins, Colorado, H. G. Hanson, L. D. 
Love, and M. S. Mobeis (Colorado Sta, Bui S77 (1931), pp. 82, fiffs. 4f).—The 
effects of the continuous system and the deferred and rotation system of grazing 
upon range vegetation were determined, using cattle, in the period 1921-1980 
and intensively since 1926. The vegetation consisted chiefly of western wheat- 
grass (Apropyroih smiihii), other important species being blue grama grass 
(Boitteloua gracUis), buffalo grass (Buldills dactyloides), porcupine grass 
(Stipa spp., especially S. viridula), three-avmed grass (Aristida longUeta), 
Texas crabgrass (ScJiedonnardus panleulatiis), and a number of forbs. Precipi¬ 
tation, evaporation, humidity, soil and air temperature, soil profiles, soil mois¬ 
ture, and analyses of the soil at various depths were also recorded or deter¬ 
mined and are discussed. 

Tlxe earliest growth of the vegetation usually began about March 16, the 
seasonal growth was moist rapid during May, blooming was at its height in 
June, drying began in several species in July, and by early August many species 
had dried and disappeared. The ripening and drying continued throughout 
August and September, and a few late summer species bloomed. Low tempera¬ 
tures retarded the growth rates of grasses in early spring, 8tlpa viridula being 
less sensitive than Agropyron smithii and both in turn less sensitive than 
Bouteloua, Bulbilis, Schedonnardus, or Aristida. Usually vegetative growth 
was complete by late June when soil moisture generally was depleted, Boute¬ 
loua and Bulbilis, however, renewed vegetative growth later In the summer if 
showers made soil moisture ample. 

The best data on the effects of the two systems in the study appeared to be 
from the 30 list quadrats (2 meters square) distributed systematically in each 
pasture. In 1929 the stalks per quadrat averaged 912±75.2S in the deferred 
and rotation pasture and 697±50.48 in the continuous pasture, the diflereuce 
appearing due chiefly to the different systems of grazing operative for 9 years. 
Bouteloua gracilis. Psoralen fenuifora, Artemisia gnaphalodes, A. frlgida, and 
Aster hehecladus were among species with greater abundance and frequency in 
the continuous pasture than in the deferred and rotation pasture, whereas 
Agropyron sniithii, Eurotia lanaia, Schedonnardus paniculatus, Senecio per- 
plexus, Stipa olrtdula, and Aristida longUeta were more abundant and frequent 
in the deterred and rotation pasture. All of these species were grazed by the 
cattle. Stalks of desirable si)ecies counted totaled 64 per cent more In the 
deferred and rotation pasture, of undesirable species 18 per cent less, and of 
immaterial species 27 per cent greater than In the continuous pasture. In 1926 
and 192T the flowering stalks of Agropyron smithii and fif. vMdsOa averaged 
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taller in the deferred and rotation pasture, and the weight and gennination 
percentage of seeds from riridula were greater th«in in the continnous 
pasture. 

Data from quadrats in isolation transects, clipped quadrats, and major 
quadrats (10 by 10 ft. and 16 by 16 ft.) were less decisive. For the period 
1926-1930 Agropyron increased more under continuous grazing than under total 
protection from grazing or deferred and rotation grazing. For several reasons 
these results were not considered as reliable as those based upon the many list 
quadrats. It appeared, however, that increasing abundance of Psoralea, Ai'te- 
mUia giiaphalodes, and 8op7i07'a sericea (none grazed) and decreasing abundance 
of SeneGio perplewus, Eellanthiis pnmillSt and Astragalus drummondli (all 
grazed) may serve as delicate indications of grazing methods unsuitable for the 
maintenance of the vegetation best for cattle. Many changes developing in 
these quadrats, particularly with Schedonnardus, appeared due more to environ¬ 
mental conditions or to competition pressure than to differences in the grazing 
systems. 

[Crop experiments at the Moses Fell Annex Farm, Bedford, Ind.]. H. J. 
Reed and H. G. Hall {Indiana 8ta. 0/rc. 18S {19S1), pp. 9, 10, 24). —^The aver¬ 
age acre yields of varieties of winter wheat, rye, and barley, oats, and soybeans 
and of the spring wheat, rye, and barley, and eowpeas are listed as heretofore 
(E. S. B., 64, p. 130). The response of pasture to fertilizers, manure, and lime 
and of tobacco to fertilizers is repotted on briefly. 

[Crop tests in ITew Hampshire] (N&io Hampshire Sta. Bui. 256 (1931), 
pp. 14 . 15). —Comparative tests of clover varieties, strains of flint and dent 
com, and of oats with annual legumes are noted briefly. Oats and peas and 
oats and spring vetch led the combinations in dry weight of forage. 

Hay cut on June 10 when the heads were appearing had the highest per¬ 
centage of protein and on June 30 the greatest yield of protein per acre, while 
the heaviest yield of hay was obtained on July 10. After July 10 the total yield 
decreased slightly, while the acre yield of protein fell off rapidly after June 30. 

[Field crops investigations in Texas], B. B. Betnolds, P. C. Mangelsdobf, 
E, B. Kabpee, G. T. McNess, B. H. Wyche, C. A. Bonnen, R. A. Hall, P. B. 
Johnson, B. H, Stansel, H. Dunlavt, S. B. Wolff, P. B. Dunkle, R. B. Dick¬ 
son, D. L. Jones, J. J. Batlbs, H. P. Moebis, J. B. Quinby, W. H. Fbiend, and 
0. H. McDowell {Texas Sta. Bpt. 1930, pp. 42, 49, 44-49, 4 I, 48, 51, 53, 54, 95, 
95, 96, 97, 98-101, 102, 103, 105-107, 108, 109, 111, 112, 115-118, 119, 120, 122, 
123, 124 , 126, 127, 128, 129, lSZ-125, US, 144 145, 151).—Variety tests with 
com, wheat, oats, barley, rice, grain sorghum, sorgo, broomcorn, sugar beets, 
potatoes, peanuts, soybeans, eowpeas, alfalfa, sweetclover, lespedeza, winter 
peas, vetch, and miscellaneous grasses and legumes; breeding work with wheat, 
oats, barley, corn, rice, grain sorghum, sorgo, and peanuts; cultural (including 
planting) trials with corn, wheat, grain sorghum, sorgo, potatoes, peanuts, and 
alfalfa; comparisons of com and grain sorghums; fertilizer trials with crops in 
rotation, corn, wheat, oats, rice, grain sorghum, and potatoes; weed control 
experiments; pasture studies; and crop rotations are again (B. S. B., 63, p. 435) 
reported on ftom the station and substations. 

Cultivation chiefly for and enough to control weeds again appeared the most 
practical kind in tests since 1918 with com, cotton, and grain sorghum in several 
localities. At Lubbock late (April) deep plowing produced the highest yields 
of cotton and milo. At Beeville cotton cultivated every four weeks gave better 
lint yields than that cultivated every two weeks or hoed, whereas hoed com 
outylelded cultivated com. Plowing was ^ghtly better than listing or disking 
in preparing the seed bed for winter wheat at Ohillicothe; whatever method is 
used, preparation evidently should be as early as possible, at least by July 31. 
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In oomparisons of grain sorgUum yarielies witli corn, Sclirock^ the best yield¬ 
ing grain sorghum at Denton, made 36.2 bn. per acre and Surcropper com 82.4, 
and at the station Darso 37.1 bu. and Surcropper 33.3 bu. Tlie best grain sot- 
giiTiTTfi and Thomas corn yielded about alike at Beeville. At TTcblaco corn out- 
yielded the best grain sorghum by 15 bu. The best gram sorghums at Troup 
yielded only half as much grain per acre as the best com yarit^ty and at Anglo- 
ton only two-thiTds as much. At several localities Darso and Sdirock yielded 
more grain than Blackhull kafir and milo. They suffered less damage from 
birds and probably also from the sorghum midge and seemed bettor adapted to 
the more humid conditions in eastern Tescas. 

Seeding tests at Ohillleothe indicated that under good conditions for germi¬ 
nation and emergence 1 lb. of milo and 2 lbs. of kaffr and Sumac sorgo are 
enough for desired stands. A good farm practice is to plant enough milo for 
a stand under unfavorable germination conditions, and if conditions are favor¬ 
able and too thick a stand is obtained to list out every third row. Results 
with milo showed that it can feed over a large area, and that leaving every 
third row blank will not reduce the yield materially. Spur feterlta seed treated 
with copper carbonate germinated 31 per cent better than untreated seed and 
treated with organic mercury compounds from 38 to 40 per cent belter. 

Grain sorghum varieties at Denton varied somewhat in their effect upon 
oats following. Although all varieties reduced oats yields from 25 to 50 per 
cent, the yield of sweetclover following sorghums was not reduced. It appeared 
that sorghum stubble and stalks should be turned under soon after harvest to 
give as much time as possible for decomposition before the next crop. Over 
a 5-year period at Angleton rotated corn averaged 26 bu, per acre, or 62.5 per 
cent, over nonrotated corn, whereas rotated cotton did not outyield continuous 
cotton, suggesting that cotton may be grown continuously with less loss in yield 
than corn. During 13 years at Denton inclusion in a 4-year rotation with either 
cowpeas or sweetclover increased the yield of wheat 119 per cent, oats 67, corn 
16, and cotton 19 per cent over these crops planted continuously. 

Fertilizers did not appear profitable for cotton and corn on the dark soils In 
the region around Beeville, and no fertilizer applied to com was profitable at 
Troup. Applications of fertilizer at Temple totaling for 3 years 2,400 lbs. per 
acre of a 4-12-4 mixture showed no consistent increase in the yield of corn 
or cotton. Superphosphate as shown by cotton and corn yields was the chief 
need of soils at Angleton, but more than 200 lbs. of superphosphate did not 
result in increased yields except where nitrogen was addwl. Nitrogen alone 
was without value, and potash had no value except in a complete fertilizer 
applied at the rate of more than 500 lbs. per acre. 

Both ammonium sulfate and superphosphate alone or in combination made the 
largest yield of rice at Beaumont when applied 12 weeks after planting, Ferti¬ 
lizers evidently could not be used profitably on land badly InfCbleU with weeds, 
actually decreasing the yield of rice. The best fertilizer treatment was 100 
lbs. of ammonium sulfate per acre at planting. 

Sweetclover seeding trials at Cbillicothe Indicated that better stands and 
yields conld be secured by planting in the winter and that better stands can 
be had from normal seed in winter but from scarified seed In late ^rlng and 
summer. Higher yields but poorer quality of forage was made in 32-in. rows 
than in 8-ln. drills. Austrian winter peas as a nurse crop were more detri¬ 
mental than beneficial. 

Sodium arsenite effectively killed such annuals as cocklobur, sour grass 
{Paniwm fnscum), and common ragweed but failed to control Johnson grass, 
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nor was the latter controlled by kerosene. Sodium chlorate at the rate o£ 
109 lbs. per acre a 90 per cent control, and bimilur applications of a 
commercial wood killer 78 per oout control. Results were slijihtly better with 
the low rate applications of chlorates at 0.5 lb. than at the rale of 1 lb. per 
gallon of water, duo to I ho boiler (‘overage with the 0.5-lb, mixture. 

Border ni variety tests of small grains, 11. \V. HuLsmT, 0. A. 

MICHEJA and P. L nuaK\Kr (Maho kSta. Hchcareh Bui 9 (1931)^ pp. 23, figs. 
j^g),__Hurvest by Indivuluai rows of 14-row plats gave ovidoneo that so far as 
White Odessa and Triplet wheat are concernt^d border effect is operative only 
through the two outer (border) drill rows. The plat yields of varieties of 
wheat and oats showed that border effect may so augment the yield as to 
misrepresent the true variety yield, and indicated the need for removing border 
rows before computing shields on varieties. There were indications that varieties 
may differ in their demands upon alley space, and that border effect is in¬ 
fluenced by seasonal conditions. In rale of seeding tests with spring wheat 
the border effect increased as the acre rate increased, regardless of seasonal 
conditions, whereas data on winter wheat showed only a small positive cor¬ 
relation between seeding rate and border effect increase.s. See also an earlier 
note (P. S. R., 57, p. 725). 

Spring grain varieties in the PauliaiidOle of Oklalioma, U. IE. Pinnkll 
([Oktahomali Panhandle Bfa.t Famhandle Bui SO (1931), pp* 5-71),—-Average 
^elds of all spring varieties tested through the pc'riod 1924 to 1931 were for 
oats 14,97 bu., barley 18.50, and wheat 5.42, the best 'variety of oats (Pulghum) 
yielding 37.23 bu., barley 15.37, and of wheat (Marquis) 5.82 bu. Two row 
types of barley outyiolded the common 0 row varieties, I'he spring oats and 
wheat were complete failures In 3 years of the 8 and barley in 2 years. TwO' 
row barley averaged about the same as winter wheat iu pounds per acre and 
about 100 Ihs. less than winter barley, whoroas siiring oats and spring wheat 
both produced 1(‘S» tliun winter wh(‘at. 

[Cotton investigations In Texas], D. T. ICiLLOuan, E. B. Il»y wolds, G, T, 
MoNbss, R. a. Haia P. 11, Johnson, U. H. Stansbu, U. II. Wychb, n. Dun- 
LAVT, P. B. Dunklk, It. E. Dickson, D. h. Jonbs, J. J. Baylks, 1L F. Morris, 
J. E. Quinry, W. H. Friend, and 0. 11. MoDoweia. (Tewan 8ta. Rpl 1930, pp* 
42, 43, 44^ 94, 93, 90, 93, 102, 103, 105, 109, 110, 112, 118, 120, 123, 

IH, IZO, 127, U8, 131, 132, lU, 150, 757).—Variety, cultunil, and fertiliaser 
tests, breeding work, inheritance siiidio»s, and harvesting and ginning experi¬ 
ments (B, S. R., 04, p. 730) at the station and substations are again (E. fcS. R., 
68, p. 430) reported on. 

Mebnne and its rtdaU'd strains, such as New Boykin, Harper, Ollett Su- 
I)erior, Kasch, and Qualla; l^no Star and Its slralns; Truitt; and Acala types 
of cotton contlnutHl to be the better varioLies for Texas conditions. DelCoa 
and Lightning Express cotton, with long<‘r stajde, appeared to be esiKHilally 
well suited to conditions iu th(‘ more humid parts of tlui Gulf Coast section. 

Cotton spaced 0 iu. apart iu the row produced the highest yield over a period 
at Spur, but only slightly higher than from spacings of 12, 15, and 18 in. 
In dry years the wider spacing made materially larger yields. Recommended 
or hipest yielding spacings wore 18 to 30 in. at Ohlllicolhe, 6 in. at Lubbock, 
and 18 in. at Iowa Park. At Tmbbock cotton planted in paired rows or with 
every third row uucropped yieddod only 79 per cent as much lint as when each 
row was planted as usual. For the past decade on the flue sandy loam on 
the Lubbock Substation, late preparation gave slightly better yields than fall or 
winter preparation with both cotton and grain sorghum. Plowing 7 in. deep 
proved better than 3^ in. deep and also better than listing deep or shallow. 
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There seemed no consistent relation between date and method o£ preparation 
and yield at Ohillicothe provided the soil was stirred thoroughly about 5 in, 
deep before weed growth starts in the spring, probably duo to low winter 
rainfall. 

During 3 3 <arb at Troup 8-12-4 fertilizer at the acre rate of 400 lbs. out- 
yielded other grades at ilie same rate, but not enough to be as profitable as 
4 -^ or 4 - 8-4 mixtures. Ammonium sulfate was more profitable than equiva¬ 
lent amounts of sodium nitrate or cottonseed meal. Applying all fertilizer 
in the drill before planting resulted in larger yields than when one-half the 
nitrogen was side dressed after chopping. Feililizers besides increasing lint 
fields also increased the size of boll, percentage of 5-lock bolls, and the per¬ 
centage of shedding, but did not seem to alfect the percentage or length of 
lint. Applications at Balmorhea of phosphoric acid or potassium fertilizers 
caused very little increase in yields of cotton or alfalfa, although a slight 
increase came from superphosphate on alfalfa when watered heavily. Nitrog¬ 
enous fertilizers on cotton on poor land gave a slight increase in lint yield 
but none on land producing alfalfa within the past two or three years. Com¬ 
mercial fertilizers and barnyard manure applied to cotton gave no consistent 
yield Increases at Ohillicothe. Dach fertilizer combination used at Iowa Park 
yielded more seed cotton than no treatment, yet the increased yield often was 
not enough to offset the additional cost. At this substation irrigating every 
10 days produced considerably more lint cotton than when water was supplied 
every 20 or 30 days. 

Rate of seeding for peas, H. W. Hotbert and F. L. Bxjbkabt (Idaho Fita. 
Bui, 181 (1931), pp, 8, fig. 1 ).—Seeding tests with field peas Involving drill 
calibration studies (B. S. R., 67, p. 628) indicated that aa*e rates taking into 
account the size of seed are necessary for maximum yields of the several 
varieties, being for Green Admiral 05 lbs., White Canada 100, Bangalia 105, 
Alaska, Horsford, and Perfection 120, Kaiser 130, Blueb^l 140, American 
Wonder 155, Solo 170, and White IMarrowfat 175 lbs. The number of seeds 
per pound is held the most accurate hidex to seeding rate. The seed size of 
individual varieties was observed to vary slightly in different seasons. From 
4 to 5 plants per square foot appeared to produce the highest yi^d, regardless 
of variety. For optimum stands from 6 to 7 seeds, weevil free and carefully 
graded, must be delivered per square foot. 

The influence of nitrogen, phosphoric acid, and potash on the number, 
shape, and weight of potato tubers, W. H. Martin, B. B. Brown, and H. B. 
SraAOOT (Jour, Agr, Research [U. flf.l, J/S (1931), No. 8, pp. 231^m0, figs, Id).— 
A series of exi)eriraents were made at the New Jersey Experiment Stations in 
cooperation with the TJ, S. D. A. Soil Fertility Investigations to determine the 
effects of nitrogen, phosphoric acid, and potassium on total weight of potato 
label’s per hill, tuber length, width, and thickness, number of tubers per plant, 
and weight of individual tubers. The 21 fertilizer mixtures each contained 
15 units of plant food according to the triangle method of Schreiner and 
Skinner (B. S. R., 40, p. 120), and certified Irish Cobbler seed potatoes were 
planted in each year from 1925 to 1928. 

Total yield and the number and weight of tubers were infiueuced by seasonal 
conditions. The yields were influenced more by differences in number than in 
weight of individual tubers. While the longest tubers were grown in the 
season of greatest rainfall, this seemed due to the influence of the soil moisture 
content on the availability of the fertilizer rather than to direct action on the 
tuber. 

Fertilizer mixtures producing the widest tubers were characterized by low to 
high nitrogen, low phosphoric acid, and low to high potash, whereas the 
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tMckest potatoes resulted from mixtures with low to high nitrogen, low phos¬ 
phoric acid, and medium to high potash. The longest tubers and also those 
with the highest shape index values were grown by mixtures medium to high 
in nitrogen and phosphoric acid and low in potasli, while the shortest tubers 
came from mixtures with no nitrogen to low nitrogen, low to medium phos¬ 
phoric acid, and medium to high potash. The (luantity of i)otnssium present 
appeared chiefly responsible for modillcation of shape oC the tuber. With 
fertilizer mixtures dcfi(*ient in potassium but containing nitrogen, tubers with 
high index values were obtained, but without nitrogen and with abundant 
potassium the potatoes were shorter. 

Considering all tubers, the largest were produced by mixtures with large 
quantities of nitrogen, with none to small quantities of phosphoric acid and 
none to largo quantities of j)otash. The most tubers in tbls class were pro¬ 
duced by mixtures low in nitrogen, low to high in phosphoric acid, and high in 
potash and tlio fewest tubers by mixtures high in nitrogen with none to little 
potash. The largest total yields of tubers in this class were produced by 
mixtures having both nitrogen and potassium in medium to l«nrge quantities 
and phosphoric acid in small quantities. 

The largest of tubers weighing 40 gm. or over wore grown by mixtures with 
medium to high nitrogen, low phosphoric acid, and low to high potash, the few¬ 
est by mixtures with none to low nitrogen, high phosphoric acid, and low to high 
potash, and the lilghost total yields by mixtures containing medium to high ni¬ 
trogen and potash and low phosphoric acid. When i)otat()es weighing 75 gm. or 
more wore considered, (ho largest were made by mixtures high in nitrogen, low 
to medium in phosphoric acid, and low to medium in potash, the most tubers 
by mixtures medium to high in nitrogen and potash, the fewest by mixtures 
containing no nltrog(*n, and the largest total yields by mixtures carrying medium 
to high nitrogen, none to high potash, and none to medium phi>sphoric acid. 
Low total yields, however, wore made by mixture's lacking in either nitrogen 
or potash. The absence of nitrogen was in general the ino‘*t important factor 
contributing to low yields. The fertilizer mixtures afTcctcd total yield of 
tubers weighing 75 gm. or more by producing more tubers In this class rather 
than larger individual tubers. 

The cause and prevoutiou of mechanical injuries to potatoes, U. 0. 
Werner (Nelra^fJca JSiiL 260 (W6t), piK So, id).—Faclors alfecllng 

susooptlbility to injury of potatoes, including variety and strain dllforonws, 
maturity, tuber growth rate, exiwsuro to air Just after haiwcbt, tuber size, 
depth of planting, direction of rows, soil conditions, and Ithizoctonla infection, 
were studied at dliferenl times from 1028 to 1030 along with the eausos of 
Injuries in digging, in picking, and In pouring potatoes from picking baskets 
into sacks. The healing procc'ss with wounds In 3 )olatoes has been noted earlier 
(B. S. Bm 05, p. 823). 

Bxperionce of potato growers and the experiments here' rei)ortccl indicate that 
much of the damage can bo avoldcnl by proper attontiou to methods of handling 
and proper etiulpmcnl. Suggestions are made to meet the problems of han¬ 
dling Triumph potatoes In wostom Nebraska where tlu' crop is harvested in late 
September and early October. The potatoes should be reasonably mature. 
Excessively moist or hard, dry soil JuigUt in certain cases be avoided by ju¬ 
dicious irrigation. Some cutting of tubers can be elhuliuilod by throwing the 
soil slightly toward tiio rows in cultivation or by tlu-owiug up a ridge late In 
the season so that tlu' digger wheels will be slightly lower. Since the digger 
handles the potatoes when very delicate and often does most of the harvest 
damage, considerublo care should bo used in its selection and In adjustmont. 
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Adjustments and a few simple improvements to Increase the elficiency of any 
dl^er are outlined. 

Potatoes should remain on the ground for several hours after digging to 
permit the skin and dirt thereon to dry thoroughly. If the tomperalure is 
unseasonable, 80® P. or higher, exposure for about 1 hour should suffice. The 
sides of picking baskets should be lined or padded to reduce shock, and care 
should be used in placing the potatoes in the basket, in sacking, and in seilling 
tubers in the sacks. Precautions arc given against handling potaioos in bulk, 
as to the use of the half sack and full sack methods and wooden crates, and 
in filling bins. The storage cellar should be quite high in humidity when the 
potatoes are brought in so as to hasten wound healing and to reduce water 
loss, A temperature of from 55 to 66® F. for about 1 week after harvest with 
adequate ventilation is probably optimum. After about 7 or 10 days it should 
be dropped as rapidly as possible to about 40®. 

[Sugarcane variety tests] {Louisiana Stas. But 226 (1331), pp. 36 ).—The 
investigations are reported on in two parts. See also another note (E. S. E., 
66, p. 132). 

I. Sugarcane variety test fields, 0. B. Qouaux (pp. 3-26).—^Varieties of sugar¬ 
cane (B. S. E., 63, p. 435) growing in comparison as plant cano and first and 
second stubble at Oinclare, Glenwood, Beserve, Meeker, Sterling, and Youngs- 
ville. La., were harvested in the fall of 1030 and subjected to milling tests. 
The meteorological conditions and relative growth of the several varieties 
are described for each locality, and the Brix, sucrose, tonnage, and values are 
tabulated for 1980 and sugar production summarized for varieties tested from 
1927 to 1930. 

II. Sugareme variety report for season 1930-31, B. 0. Simon (pp. 27-86).— 
The Brix, sucrose, and purity of plant and stubble cane and relative yields and 
values are tabulated from station tests for 0. P. 807, Co. 281, and a number 
of P, O. J. varieties of sugarcane, and the merits of new varieties from the 
United States Breeding Station at Canal Point, Fla., are indicated. 

0. P. 807 was characterized by early growth, maturing a fair sucrose content 
rather early, and by vigor, and was comparatively free from disease. Co. 281 
gave good results as plant cane and first and second stubble in yields of can© 
and sugar. It seemed to tend to sucker on until late in tlie season and to 
have a sucrose content almost comparable with P. 0. J. 234, but apparently is 
not so early maturing. Co. 290 was the most vigorous cane currently grown 
at the station, surpassing 0. P. 807 in tonnage per acre, both as plant and 
stubble cane, and ranking with P. O. J. 218 in sucrose content. 

IVlieat varieties of Washington In 1020, B. F. Gaines and B. G. SenAm 
(Wash4ngton Cot Sta. But 256 (1931), pp. 23, figs, 5).—A survey made in 1920 
Elbowed that of 99 per cent of the wheat crop in bushels spring varieties made 
up 86,4 per cent and winter sorts 62.6 per cent. Of the spring wheats Baart 
produced 14.2 per cent, Federation 8, Bluostem 3.8, Jenkin 2.6, Mnrquls 2.6, 
and Thompson 2.4 per cent, and the leading winter varieties Included Hybrid 
128, 18.1 per cent, Triplet 12.1, Turkey lOE, Bldit 9.8, Fortyfold 7.2, and Albit 
6.8 per cent. The adaptations of the several varieties are noted briefly and their 
distribution areas are indicated on outline maps. Changes taking place in 
varieties grown since previous surveys (B. S. R., 59, p. 628) appeared due 
largely to superiority of new varieties in meeting the needs of the grower, 
dealer, and miller. When the 12 leading varieties were classified according 
to federal grades, 4 red wheats made up 34,7 per cent of the crop and 8 white 
wheats 67 per cent 

Beport of the seed commissioner tor the biennium 1920-^1920, E. S. 
EsxsTon (Idaho Sta^ Giro. 63 (1331), pp, 12 )^—This report includes the text of 
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the seed law ol Idaho, offloial airadcb for the sale and disiribiition ot seeds o£ 
legumes, a summary of results of the tests miide of 5,471 samples received, 
and comments on the inspection woik during the l)iemiiiim. 

£]ffect of chloraU^s upon the catalase ai^lvity of the roots of bindweed, 
X B. Nicijjcr (Jour. Aqr. Ucse<utli flf, N.|, },1 (/9.ii), No. 2, p/). tSU-iSO, fijs. 
2 ).—^The catalase ucthity of roots of bind\\t*ed in WasL.naton liluu*rimoni: Sta¬ 
tion studies (M. S. R., 02, p. 37) was decreased i^rc'atly afu-i. the planrM were 
sprayed thor<iuaUly with chlorate*^. Following sodium chlorate spray in 
August, the catalase activity of roots obtained trom the suriaco foot the next 
March was one-half that of untreated roots. In another plat fimilarly treated 
the catalase activity of roots in the first, second, third, and fourth foot sections 
was, respectively, ou(‘-fourth, one-half, one-lmlf, and five-sixths that of roots on 
similar sections of an untreated area. Tine catalase activity of the roots in 
plats receiving much lighter application v\as reduced lltth^ or not at all in the 
first foot and none In the second foot section, and later inspection of surface 
growth showed only partial eradication. For complete eradication of bindweed 
the toxicity of the cheinicnl evidently must be enough to lowf'r distinctly the 
catalase activity of the roots to a depth of 2 ft. 

HOETIOTTLTXTRE 

[Horticulture at the Moses Fell Annex Farm, Red ford, Ind.l, U. I. 
Reed and IT. G, lUnu (ludiana ^^la. (Uir JHS (tihU), pp. JO-17, 7).—^Th<' 

Roberts prune was found unusually late in opening its buds. Rec«mse of the 
ravages of the oriental iK'ach moth the Krummel Octobiu* and Salway varieties 
were discarded, oven though luiidier in the bud thau Klborla. (Sold Drop and 
Crosby because of their thick fuzz and relatively Into maturity were also 
severely attacked by the Inst'ct. J. II. Hale and lUg Red were discarded as loss 
desirable than IDlberta. Kochcslor, Champion, Relic of Georgia, and Hi ley 
were found desirable Cor home use, their fruit being .superior to Elberta for 
canning and their flower buds more resistant to cobl. An orchard of 14-yoar- 
old peaches was successfully rejuvimated by heavy pruning. 

As a measure to reduce nrsonicai residue, two oil-nicotine s])rays were sub¬ 
stituted for two of the arsenh’sil upplicatUais but failed to give satlstactory 
control of codling moth. Data arc submitted on the cost of installing and 
operating stationary spray plants, A comparison of lc(^('tK)lcd wdlh ordinary 
farm storage indicated that ice may bo profitably used in southern Indiana to 
hold early fall ni)pl(»s for a brh'f period, 'fhe (*osl of ice per bu.shei of fruit 
declined from 23.5 cts, in 3925 25 to 13 cts. in 1930-31, due to the result of 
finding that a shorter period of icing gave satisfactory results. 

[Horticaltnre at tho New HattuHliiro Station! (Nnr JKmtp^/iirc Bui 
(lOSl), pp, J(h1St ftffH, 2).- -As determined by X It. lle|)ler In grwnhouse 
tests crosses bolwcsm sUindard varitdioft of tomatoes gomu'ally outyiehh'd their 
parents, the lilnglieh variety Hniirise being an exception, l^onderosa crosses 
were most promising. 

Orchard fertilizer experiments conducted by G. F. Potter indicated the need 
of applying nitrogen only in the spring. Whore tho nitrogen application was 
divided, part in the spring and part in Xune or July, the dclayc'd applications 
merely added to the nitrogen reserve in tho tree and was carried over to the 
succeeding spring. To determine whetlicr u bo-called complete fi’uit fertilizer 
is of greater value than mttt<u’lal.s containing an e<iulvalent amount of nitrogeui 
trials were initiated in a McIntosh orchard at Durham and In a Baldwin 
orchard at Wilton^ but In both cases the first year’s results wore not significant 
864e3--31-3 
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It is considered likely In the light of research elsewhere that better results 
might follow the use of potassium and phosphonis if the materials were in¬ 
serted deeply into the soil. Attempts in the Woodman Baldwin orchard to 
plow the phosphorus fertilizer deep into the soil gave some indications of a 
favorable response to phosphorus as pertains to yield. 

Storage experiments conducted by B. J. Rasmubson showed that IMcIntosh 
apples can be kept well into the next summer in cold storage. It Is conceded, 
however, that ordinary storage is better for keeping McIntosh to Christmas, 
as it allows continued slow ripening. Bor late keeping 30® B. was best as 
regards fiimness and 32® as regards flavor. Prccooling to 30® was found to 
improve keeping quality, and not more than 5 days should elapse between 
picking and storing. Comparing tbe keeping qualitj’ of Mclntosb from sod 
and from tilled orchards, no differences were found. There was a difference 
in tlie case of Baldwin, in which variety ground color and pressure tests 
were not always reliable indications of keeping quality. In cold storage 
apples lost only from 1.25 to 2.5 lbs. per box from November 1 to June 1, 
while in common storage losses continued at the some rate up to March 15. 

The first crop of Iceberg lettuce harvested in 19.S0 by R. B. Dearborn on 
tbe experimental plats at Lancaster was of excellent quality, having solid 
heads and keeping equally as \\ell in a commercial storage as did western 
lettuce. Subsequent shipments fell off in firmness and quality duo to the wot, 
cloudy weather. Greenhouse studies with lettuce indicated that the growth 
of seed stalks is directly proportional to temperature. Using soil from the 
Lancaster plats, it was found that under greenhouse conditions supori^hosphate 
markedly stimulated growth. A combination of medium nitrogen and high 
phoi^horus gave the best returns. A 5-8-2 mixture was employed in a com¬ 
mercial plantation. 

[Horticultural investigatioiis at the Texas Station] {Texas 8ta. Rpt, 
mo, pp. 16-22, 101, Wi, 107, 108, 109, 110, 124, 126, 129, ISO, 135, 14t-t4S, 

144 , i4^t ^51, -Attempts by F. R. Brison and G. W. Adriance to 

propagate the pecan from root cuttings showed considerable callusing, with 
a tendency to sprout in one Instance. Approximately half of Oarya aquatica 
root cuttings sprouted. 

According to J. J. Bayles, Wilson, and H. F. Morris, difficulty in selling 
Honey Ball muskmelons delayed the development of desirable homozygous 
types. Considerable differences were obseiwed in the quality, flavor, and 
external characters of seedlings. 

Investigations by Tarnell, J. J. Taubenhaua, Johnson, Friend, W. N. Bzokiel, 
and W. J. Bach showed all the northern tomato varieties possessing resistanco 
to wilt to be susceptible to the southern type of wilt. 

Preliminary observations by Stansel in erapemyrtle breeding showed that 
no fruits formed under bags, although an ample number set oulsldo. 

At the Beevine Substation records were taken by R. A. Hall on tbe cost 
of producing tomatoes and a test made of various fertilizer mixtures for this 
crop. All citrus trees were killed back to the soil, but because of heavy bank** 
Ing made rapid recovery in most cases. The honey type of i)each was the only 
one to bear fruit in a 5-year-old orchard. The Methley plum was found highly 
promising and the Carmen grape the best in this fruit Cotton root rot MUed 
70 per cent of the ornamentals. Tamarix artiotilata killed to the soil by 
freezing grew from 5 to 10 ft. in a single season. 

At Troup tung-oil trees suffered severely from freezing, but nursery stock 
grew strongly from the base. Various partially tender ornamentals were also 
badly injured. 
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At Ajogleton Stanbol reports that a collcctiou of 78 varieties of ilgs was 
killed to tlie ground. A sludy of the spread of lateral roots of a 6-year-old 
Magnolia lii^ bhowed tht^ longest roots to be over 35 ft in length. Pruning 
every year tonde<l to cau.si^ the ilg cTop to ripen over too brief a period, sug¬ 
gesting the deblrabiiit^ of pruning moderately and in alternate years. Severe 
pruning deju’esbed yields ver,\ docldtslly. Citrus tr(‘e.s of all speeies were killed 
by the winter cold. 

In citrus btuclies by It. IT. Wyclie at li(‘aumont the Meyer lemon was prom¬ 
ising, especially with ro'-pi'ct to its power to rcco\er after winter injury. 
Satsuma oranges also thrived despite oecasional severe damage. The Mag¬ 
nolia hg was the most promising variety. Light pruning was found advisable 
for increasing yields, and spraying with Jlordcuux mixture was necessary in 
the control of lig rust. 

Very promising results were secured by D. L. Jones at the Lubbock Substa¬ 
tion with the Chinese elm and with Chinese arborvitae, red cedar, Arizona 
cypress, and western yellow pine. 

Tests at Italmorhea by Bayles iiuli<*ated that the vinifera grape can bo 
grown satisfactorily but that very few American varieties can endure the hot, 
dry climate. The Ohampauel grape appeared resistant to cotton root rot 
Pears, apricots, peaches, and plums were grown successfully when not damaged 
by early freezes or cotton root rot. Of muskmelons the Superfocto, Hale Best, 
and Golden Uoneydew were the best. The IMarglohe tomato was best among 
75 kinds. A list is given of satisfactory ornamentals. 

Attempts at Nacogdoch(*s by Munis to Isolate homozygous strains of the 
Honey liall melon resulted in throe higli quality, productive types. Among 
ornamentals to succumb to trcezSug were the Ulnialayan cedar, Chinese tallow 
tree, Gape-jasmine, camphor-tree, and wax leaf Ligustrum. 

Of ornamentals tested at OhiUieothe by J. E. Quiuby the Chinese elm was 
one of the most promising, Orapemyrtlo, Abelia, wax leaf Ligustnmi, and 
Jasmin ufn hmific were also promising. 

At Weslaco, as reportt'd by Friend, grapcfniit trt‘es 10 years old produced at 
the rate of 40 tons per acre. Mature trees witlistood 22° F, with little or no 
damage. Summer uppllcations of oil checked the spread of scales and mites, 
and gum disease and scaly bark responded very favorably to surgical treat¬ 
ment. OhloroHis app(»ur(Kl on <»erlaln trees l<M»atetl on soil with a large content 
of soluble salts. Heavy Iriigalious ^\lth long hUervnls betwenm gave better 
results than did fnniuont light Irrigations, Water iKJiiotrated most deeply 
in the interiw si)ac(*s. The i*iTiH‘ts of fertilizer were such as to suggest that 
soil fertility has not yet b(‘<'ome a factor here. The desirability of U*gamo 
cover crops was Indicated ami showed residual effects after (wo years. Irriga¬ 
tion belore Ireezing weather apparently deereast'd the susceptibility of citrus 
to injury. The Foster piiik-heshed graiH^fruit was found inferior to the ITnk 
Mui’sh. The Moyer iemon proved woU adai)le<l for local use, and the Olemou- 
tine tangerine was promising. One-yeur orange and grapefruit buddtMi on 
Eusk citrange and TJiomasviUe cltrangeciuat were more cold I’oslsUint than 
when on sour orang(j or Oleoi)alru mandarin. Sour orange, rough lemon, sweet 
lime, and Geopatra mandarin suffered injury from cold when cilraugeauats, 
etc^ were unlnJunHl, Although su<*cossfully grafted to various citrus, Oala- 
xnondin roots sliowed a temlemw in some cases to uncongojdallty. The results 
of varietal, jirunlng, and fertiliz<*r tests with tomatooH are briefly discussed, and 
trials of dates, figs, grai>CH, vogotables, ami ornamentals briefly summarized. 

Of many plums toslod at Iowa Park by 0. H. McDowell, 0])ata was outstand¬ 
ing In yield, and Dr. Burton was the most productive poach. 
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Some factors Mihich influence gi'owth and fruiting of the tomato, V. M. 
Watts (jli’J^ansa* Bia. Bui. 267 (.1931), pp. }7, fiOK. 21 ).—That tlio nitrogen 
nutrients supplied the tomato plant should bo moililied in qunuUly according 
to the time of year and the temperature maintained or obtaining was indicated 
in these exporiments, conducted in part at the ITiiivorsity of Wisconsin. 

In plants grown in the greenhouse during cloudy short dnjM, succulence 
decreased as the teinperaturo increased. Vigorous 1ml moderately sueoulent 
plants were most fimiUnl, hut very vigorous succnlont plants were unfruitful 
due to the production of abortive blooms and nubbins. Very woody, weakly 
vegetative plants were unfraltful due to the small number and tlio dropping 
of buds and flowers, even though pollinated. Low temperature often Induced 
the development of Irregular fruits. Under such conditions unfavorable to 
photosynthesis a reduction in the nitrogen supply is suggested as a means of 
increasing fruitfulness, by increasing the percentage set and thereby the yield 
despite decreasing plant size. 

Increases in either light intensity or duration resulted in an increase in dry 
weight and carbohydrate content and a decrease in the percentage of nitrogen, 
special reference to amino nitrogen. In high nitrogen plants such a con¬ 
dition meant increased growth and nnfruitfnlness and in low nitrogen plants 
decreased growth and increased fruitfulness. Increase In temiierature pro¬ 
duced results similar to those of increased light 

BMdenee was obtained that when the nitrogen supply is ihnlted a reduction 
in carbohydrates may Increase fruitfulness, especially with reference to the 
percentage of set, and also Increase the size of the plant. Modcratt* vegetative- 
ness was more closely associated with fruitfulness than either extreme vogeta- 
tiveness or extreme woodiness, quite irrespective of the onviromnent which 
induced these conditions. Associated with modern vogetaliveness and fruit¬ 
fulness there was a balance between carbohydrates and amino nitrogen. High 
carbohydrate, especially starch, generally accompanied a low amino nitrogen 
content and low carbohydrate a moderate to high amino nitrogen content. 
Practical deductions are presented governing the growing of tomatoes in forciusi 
houses and In the flad. 


Effect of fall applications of sodium nitrate upon the color, keeping 
quaUty, and niti-ogen content of apples, W. W. Aldmch (iTaryland Bta. Bvl. 
826 (1931), pp. S63-4W).—Physical and cheniioul examination of apples from 
trees fertillzod at different times in late summer with nitrate of soda showed 
no marked influences of the time of appllcaUou on color or ket'phig qua lit.y. 

In 1828 an August 19 ayplleatlon slightly deereiistKl the color of Slnyman 
WiMsap and York Imperial hut enhanced the color of Home Iruits. Later 
applications had no effect on color. Firmness in storage, as moimurwl by tho 
pre®nre test, was slighUy decreased In York Imperial by the Allgu^l 19 
application but it had no effect on Stayman Winesap or Home. The later 
had no influence on any of the varieties. In oortalu instances 
4 ^, f ^ apparently higher ou trees ferlilliiod 

September 3. In York Impei-lal fniits which showed de- 
firmness os a result of August 19 treatment the percentage 
^ t»f the other varlrtles. 

“*tratB applied on August 10 Increased the 
tom ^trogm in the leaves and spurs within a period of S weeks, except In 

applied September 1 or September 10 did not 
significantly increase either leaf or spur nitrogen by October 1, although some 
increase was evident by October 80. aiuiougn some 

A rewtition of the work in 1929 using only one variety, York Imperial and 
increasing the appUcation from 4 to 6 lbs. per tree 
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quality from any of Ibc three troalmentH, August JH, Hcplember 1, and 
September ID. Analyses of the fruit minus the h^howecl no apprceiuble 

effect on nitrogen eonienl, but wiien the sc'cds wore aualyKod K'paratoly there 
was found a iuiroj»en iucroaso trom all llireo ai)|)li(*ation^. The August 15 
ircalmeut apparcull.\ iu(*roahed the red color of tin* fruit, with no itCoct from 
the later applications. JNilrogoii applied August 15 and S(‘pt<‘mbor 1 increased 
the green color, the catalase activity, and the iiilrogdi content oi the loaves and 
delayed to Uio extent of about 2 weeks tlio movement of nilrogou from the leaf 
back into the spur. Nitrogen apjdied August 15 and Sci>tember 1 increased 
the insolul)le nitrogen in the spurs but had no olloct on the nitrogen content 
of bark taken from the trunk. Bark from the scaffold limbs of nitrated trees 
showed some evidence of an increased nitrogen content. 

Factors affecting fmit setting.—Staynian Winesap, F. S. Howlktt 
(Ohio Sta. Bui, 483 (103/), pp. 34, Cm- As the result of defloration tests 
the author concludes that competition amojig th(‘ i^vcral flowers of a cluster 
for nutrients is one of tho i»riu<*ipal factors underlying the first <li*op. Compt'- 
tition for food and water up to the full Ifloom stace was apparently not 
suflaciently keen to pi*ovent flowers from setting fruit, provided some of the 
blooms were removed just as tlie antliers wore exposed, llio period of com¬ 
petition affecting fruit set was probably subsequent to pollination and during 
the first few days following petal fall. Oorapetilion uccuri‘ed not only between 
the terminal and laterals but iimong the latciMls thomselvo'^. The terminal 
flower was strongest and K uninjured depressed Uie set on the laterals, 
especially on the less vigorous clusters. Laterals subtended by a leaf were 
better able to compete with tlie terminal than tliose in axils of bracts, and in 
the absence of the terminal bloom the Je#if subtended laterals were the 
stronger. The smallest lateral, usually the one adjacent to the terminal bloom 
and tho last to open, failed to set as witisfactorily as did the larger lateral 
in the axil of a bract. Apparently the leaf subtending a lateral was a iiartial 
hut not a dominant factor in setting. 

Two distinct periods of abscLs.siou wore obscu’vcd in tho Stayman Wlne'-ap, 
the second being of lesser importance. In Jonathan jnoro fruit remained 
after the first drop, and tin* terminal flow<»i* had much less deprcsshig Iniliieuco 
on the laterals. 

In pollination experiments Mtayman Wluosnp was fouiul highly seir-xiufrultful, 
with Gallia Beauty, UoUcioits, Starking, Goldim l)oli(dous, Grimes Goldtm, and 
Jonathan effective pollinlzers. 

Irregularity in chromosome Ixdiavior at megasporogeuesis observed In the 
Stayman Winesap is deemed rc'sponsible lor the hca\y initial drop and partly 
responsible for tho low degrc'c of self-fruit fulness in this variety. J^uch irreg¬ 
ularity was scarce in the Jonathan. A higli plane of nutrition w'as found to 
compensate in part for those irregularities in chromosome behavior and to permit 
the tree to carry a full commercial crop, provided adequate cross-pollination was 
supplied. Frosts have been tlie principal limiting Caclor on the fruit setting 
of Stayman in Ohio. Practical suggestions as to pruning, fertilising, and 
pollination are given. 

Spray residue and its removal from apples, 0. W. Fobd and C. L. Bubk- 
Hoinns (Indiana Bta, Bui, 34S (1981), pp, 18, ftps, 6 ),—Preceded by a general 
statement of the problem mid oC methods employed, the results are presented 
of experimental trials in the years 1027 and 3930 when lack of rainfall led to 
unusually high residues. No acid injury was noted in 3027 on apples dipped 
for 6 minutes in a 1 per cent hydrochloric acid solution nor on fruit dipped 
for 4 minutes In the same strength in 3930. Two and 4 per cent acid solutions 
caused very definite injury, tho amount being directly i-elated to the strength 
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Of acid used. Purtliermore, irrespective of injury, the 2 and 4 per cent solu¬ 
tions were not sufiBlciently more eHective in cleansing to warrant their use. The 
addition of salt alone or in combination with acid was of no material help In 
reducing tlie amount of arsenic presout. Wipers and brushes failed to reduce 
the arsenical residue. As concerns varieties, Rome, Staymiin Winesap, Deli¬ 
cious, and Indian were most susceptible to acid injury, while Winesap, Grimes, 
and Ben Davis showed no material damage even from 4 per cent solutions. 
Prom 20 to 30 seconds’ exposure to 1 per cent hydrochloric add solution in the 
flood type commercial w’aslier reduced the residue below the world tolerance 
of 0.01 grain As*Oa per pound of fruit. 

The fruiting habit of the peach as influenced by pruning practices, 
R. E. Masshall {Michigan Sta. Tech. Bui. 116 (1931), pp. S8, figs. Sd).—Data 
are presented on the growth and fruiting performance of Gold Di*op peaches 
planted in 1021, uniformly pruned in 1022 and 1923, Jind beginning in 1924 
subjected to tlie following types of pruning: (1) Severe dormant, (2) no 
pruning, (3) dormant and summer thinned, (4) moderate dormant, (5) mod¬ 
erate dormant with summer pinching, (0) bulk pruned, and (7) light dormant 
pruning. Regardless of pruning treatment the trees in the exi>eriment all pro¬ 
duced an abundance of fruit buds. However, severe dormant pruning resulted 
in vei'y low and unprofitable yields, not because of Insufllcient buds but because 
of their unfavorable distribution. 

Pruning treatments influenced production and the regional distribution of 
fruit buds only as they influenced primai*y shoot length. The uiipruned trees 
produced the largest percentage of short primary growths. The maximum 
total linear growth was produced on trees whose shoots were pinched back In 
June with the result of increasing the number of secondary shools. Dormant 
heading had a tendency to force out long primary growths. Primary shoots 
produced one fruit bud for each 1.83 cm. of growth as compared with 2.31 cm. 
on secondary shoots. * 

Solitary fruit buds were of most value as potential fruiting units when on 
the shorter shoots. The percentage of nodes bearing leaf buds clecroased 
slightly with increased shoot length, while the percentage of nodes bearing triple 
buds increased substantially with length until a primary shoot length of from 
60 to 80 cm. was reached. The basal half of secondary shoots pro(Ju<.*ed more 
multiple buds than did the distal portion. 

Concerning winterkilling, fruit buds on the basal and median i)ortlons of 
shoots were genei'ally more resistant than those on the distal s(*ction. Difler- 
ences in mortality as related to the pruning treatments were found no greater 
than between single trees in the same lot. Inconsistent behavior was noted 
from year to year with respect to the type of bud suffering the most winter 
injury. 

The general conclusion is reached tliat cultural and pruning practices in the 
peach orchard may he planned without much regard to fruit bud formation, 
fruiting habit, or winterkilling of fruit buds. 

Peach rejuvenatioxi studies in Maryland, A. L. Schbadeb and E. 0. 
Auohteb (Maryland Sia. Bui. 327 (1981), pp. iU-Ul, figs. 38),-—In 1920 El- 
berta and Greensboro trees 10 years old and badly neglected were, in conjunc¬ 
tion with good culture, nitration, and borer control, subjected to different 
pruning treatments, namely, dehorning, moderately heavy pruning, light 
pruning, partial or gradual dehorning, and no pruning. All trees, even the 
unpruned, responded markedly In growth and in fruiting to the improved cul¬ 
ture, yet there were decided differences. Moderate Initial pruning in whi6h 
the main branches and side limbs were headed back from 4 to 0 ft and certain 
undesirable limbs completely removed gave the best results. Heavy dehorning 
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dwarfed the trees, caused ovorvcgetativo flevolopment with few fruit buds, and 
made necessary a rather severe thinnlnt? the next two years. These trees failed 
to yield as well as did the moderately pruned. Vartial dehorninj? in which 
the individual limbs werc^ priiiu^d with varylnt; do#;recs of severity resulted 
unfavorably, namely, in low yields, weak or no £;rowth on the dehorned stubs, 
and dwarfinj? of the entire tree. Good yhdds follow(‘d light i>runiiig, but the 
fruits were small and the treo‘^ Mere not lowered in hoh'^Ut. No 3 )runing 
accentuated the undesirable features of light pruning, and in addition many 
of the limbs became brittle and broke down. 

Factors for consideration in standardization of Oregon dried prunes, 
B. H. WiEOANB and D. M. Bullts (Oregon 8la, Bvl. 2Dt pp. 5.5, f Z)-— 

Various factors, such as sanitation in the orchard and drying plant, the dis¬ 
carding of cloeayod and inferior fruits, the proper equipment of driers, and 
grading and processing, all of which play a part in the production of better 
quality prunes, are considered in Ibis paper with a view to encouraging and 
assisting growers in improving their standards of quality to meet present 
demands. 

As separated in salt solutions, fruits sinking in the heavh^r solutions had 
the highest specific gravities. Satisfactory maturity was indicated by high 
specific gravity. Prunes M’hich had been experimentally processed had a lower 
specific gravity due to the imbibition of water. Pnines after storage graded 
out in the salt solutions much as they did when freshly harvested, although 
chemical analyses showed some increase in sugar while in common storage. 
Losses from decay wore extreunely heavy in common storage, attaining 46.1 
per cent in one ease. Fruits separated in solutions of the highest gravity had 
the lowest drying ratio. 

OitruLS propagation, A. P. Oamp (Florida SIta, Bui 227 (lOSt), pp. 48, flge, 
29),’—A general discussion, including information on rootstoclcs, budding, cave 
of budded trees, top-working and inarching, taking and growing of cuttings, 
and transplanting of mature trees. 

Native and exotic palms of Florida, IL Wowry (Florida 8fa. Bnl 228 
(18S1), pp. 71, figs. 66), — A revision of an earlier bulletin and in the same 
manner presenting general information (K. S. It., 50, p. 53S). 

Studies on the reaction of greenhonse soils to th<^ growth of plants, 
W. W. WiGOiN and J. IL Goublicy (Ohio 8fa. Bui 4H (tW), pp, SO, figa, 7).— 
Beginning with a discuHslon of the woll acidity problem, of methods employed 
in determining the soil reaction, and the dlfficultlc'w encountero<l in maintaining 
a constant soil reaction in any given piat, the authors present the results of 
studies with numerous tloral crops. In general no }‘pe<»i(lc soil reaction was 
found essential for the succossfu) growth of most greenhouse flowers, but ex¬ 
tremes In either <lirectlon were goiiernlly detrimental, and with most crops 
there was an apparent depression In growth near the neutral point, pH 7. Most 
of the crops preferred a somewhat acid reaction, leading to the, suggestion that 
the promiscuous use of lime as a soil modifier is a qucstiouablo practice. 

Under comlltions of too high alkuUiilly the growing of certain acid tolerant 
crops, such as hydrangea, cyclnnuui, ferns, and cinerarias, was difllcult, and alum¬ 
inum sulfate is suggested us a (U*sirabl(‘ ucldifier, with lime in one of its 
various forms ns a promoter of alkalinity. TJie color tjf grmihouse hydrangeas 
was found atfected by the soil n^action in the same manner re|)orted by Ooxmors 
(B. S. R., 52, p. 143), that is, highly add soils change the nonmil pink color to 
blue, ^Tie effects of various fertilizers anti crops on the soil reaction are 
reported. 

Improvement of home grounds in Colorado, G. Bkaou (Colorado 8ta, 
Bid, $74 (1931), pp, $1, figB, 59).—General information Is ofCere^ with special 
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sti*ess on plant materials and on the plannina?, plaiitiiifi, and care of the orna¬ 
mentals about the home. 

FOEESTET 


[Forestry at the New Hampshire Station] (New llampHltirc kSta. Bui, 25$ 
(1931), p, 17).—K. W. Woodward reports that thinniims in fully stoclced white 
pine stands between 30 and 50 years old may amount to one cord per acre per 
annum. Most of the lliiniiings are utilized as fence posts or cordwood. In 
species tests red pine, next to white pine, seemed to bo making the most satis¬ 
factory growth. 

Timber growing and logging practice in the sontliern Appalachian 
region, B. H. Feothinoham (U. 8. Dept, Agw, Tcclu Bui, 250 (193t), pp, 93, 
plH. 12, figs, 11), —One of a series of publications dealing with 12 of the prin¬ 
cipal forest regions of the United States, tills paper iiresents a picture of the 
present situation In the region and outlines measures necessary to maintain the 
forest lands in a productive condition and also suggests methods of manage¬ 
ment designed to produce full timber crops. Among important steps in keeping 
lands productive are forest lire prevention, insect control, improved logging 
practices, and selective cutting with certain species. In the production of full 
crops it is suggested that a definite cutting schedule should be planned that 
allows for a reserve of immature timber of different ages to be built up. Burned 
over spruce land should bo replanted and freed when necessary from competing 
hardwoods. In the farm woodlot the less valuable species should be removed 
first and livestock excluded from woods that are reproducing. 

In the region covered there are approximately 60,771,000 acres of ilmborland, 
about S per cent of which is nationally owned and 2 per cent under other public 
control. Further acquisition by public agencies is doomed desirable along with 
the development of a broad forestry policy in regard to protection, taxation, 
education, and research. Appended is a list of the common and botanical 
names of the forest trees in the region. An introduction is given by B. TC, 
Stuart 


Forest types in the Southwest as determined by climate and soil, G. A. 
Pbabson (U, 8, Dept. Agr,, Tech, Bui. 2^1 (1931), pp. lU, figs. 41).—In the 
Arizona-New^ Mexico forest region tlicre are recognized seven broad zones 
of climate and vegetation known as desert, grassland (including chaparral), 
woodland, western yellow’^ pine zone, Douglas fir zone, Engelmami spruce zone, 
and alpine sedge land. Whereas air and soil temi)eralure generally declined 
with a rise in altitude, precipitation, except for local variations, increased. 
Wind with its stimulating effect on evaporation increased in intensity with 
altitude, though often its effect is largely obscured by the forest cover. Evapo¬ 
ration \vas affected by temperature, low atmospheric humidity, and by exposure. 

Soil quality rarely acts as a limiting factor to forest growth in this region, 
but soil moisture available to growth is conceded Important. The soil prop¬ 
erties of chief concern to the forester are depth, physical composition, and 
organic content, the more porous types being the best suited for tree growth. 
Little difference was found in the ability of species to obtain moisture from 
the soli, but considerable difference was observed in their ability to extend 
root growth. In the face of inadequate moisture blue spruce, Douglas fir, 
western yellow^ pine, and limber pine reduce their transpiration to practically 
zero and can exist In such a status for months. 

The natural occurrence of species coincided dosely with the areas meeting 

hv The upper range of a species was 

mUned by its abiUtj to function in low temperatures and the low range 
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by its ttbility to resist drouglit. Appurontly if nioishire ^^ero julcrinale all in¬ 
digenous species could dosccnul several thousand loot bt'low tlioir pv(*t-i*nt range. 

Winterkilling and frosts an' not d('omed of general importance' in limiting 
the distribution of tlio species. Where temperature is too low the limiting 
feature was apparently too low maxima rather than too low niiniuia. 

Light, as regards jihotosyiithetic activity, is not considered a liiniting factor 
in the distrihutiou of sptx*l('s but does lia\<' a hearing as respects the production 
of essential heat. 

The author imints out that because of the long life of forest trees they de¬ 
mand a grotiler coiistaiK'y of favorable <*on<Ulions than most crops, and that 
it is highly essential tliaL the foresiiT understand Dii'se conditions and work 
in harmony with them. 

Suitability of brush lands in the inlerinountain region for the growth 
of natural or planted western yellow pine forests, h\ S. Bakes and 0. F. 
Kobstian (U, f?. Dept. Ao}\. Tech. BxiL 2o6 (19S1), pp. «SS, ph. 2, Pjh. -No 
significant dllferencos in temperature or total annual precipitation were found 
between the region in which western yellow pine nourishes and a broad region 
in northern Utah and southeastern Idalio which at the same altitude Is cov¬ 
ered with brush. The distribution of rainfall during tlie summer montlis was, 
however, notably different. In the brush land area May rainfall was light, 
which, coupled with extremely dry Juno and diy later months, apparently in¬ 
hibited the establishment of reproduction of western yellow pine. The gen¬ 
erally calcareous heavy soils of the brush laud area wore obviously unsultod 
for western yellow pine, ns evidenced by the em'roacdimonl of ])ine wherever 
areas of sandy soil or river str(*ams permitted. The fact that certain areas 
with heavy, fine giuinod soils were without this species despite adotiuate rain¬ 
fall and favorable climate emphasized the importance of the soil factor. Many 
plants commonly associated with western yellow pine also failed to become 
established in the brush land* 

Other forest species were able to survive on the brush land due, apparently, 
to lower water reaulrements for their seedlings or bi'cause they grew at a dif¬ 
ferent altitude where rainfall conditions wore moro favoxublo. The planting 
of pine in the brush land area was diflicult because of the competing brush 
and inadequate moisture. The most favorable sites of all for replanting were 
those on northern exposures and which wen' covcrml with deep rooted, tliin 
foUaged shrubs. 

In concluding Uie author stalcss that these brush lands are fimdamontully 
nnsuited to the natural repro<luction of western yellow pine, and, since estab¬ 
lished plantations grow slowly and poorly on such art'tis, there is no jnsifiea- 
tion for exten»i\e planting opovatlous Involving this species. 

Wood-liquid relations, L. F. IfAwnwv (IJ. kf* Dvpt. Apr., Tech. Bui. 2^8 
pp. SJ, Hgs. Designed t<» serve us an introdu<‘lion to a series of 
projected publications on various pluihos of the gt‘u<‘r:il pridilem, tins bulletin 
summarizes the present knowledge of wood structure and of wood-liquid 
relations. Among conclusions presented are that In the impregnation of wood 
with liquids the effect of viscosity of the liquid on ponel ration is as would 
be expected according to physical laws, but that the effect of pressure on penetra¬ 
tion is not what would be anticipated, indicating the existence of other vari¬ 
ables, such as, for example, the effect of temperature un <he plasticity of the 
wood. The movement of free water during the drying of wood depends on 
the size and number of openings between cavities containing water and on 
the proportions of air and water In these cavities. The need is pointed out 
for study at an early stage of the principles involved In the problem and the 
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formulation of a tentative hypothesis and of knowing when working with 
materials such as wood the finest details of structure and to hold them con¬ 
stantly in mind in order to intei’pret properly cxperimonial data or plan work. 

DISEASES OF PLANTS 

[Plant pathology at the New Hampshire Station] {New Hampshire Sia. 
Bui, 256 (1931), p, id).—-Healthy and mosaic-infected potato plants grown by 
O. Butler in the greenhouse under two temperatures, one corresponding to 
that prevailing in northern New Hampshire and the other similar to that in 
the southern part of the State, behaved as they would In the field. The 
diseased plants at the higher temperature showed only mild or obscure symp¬ 
toms, while at the lower temperature there was conspicuous infection. The 
healthy stock on the other hand grew much better at the lower temperature. 
The mean number of tubers per plant was not affected by temperature. The 
diseased plants yielded better at the higher temperature, while the healthy 
plants were favored by coolness. 

Foliage injury was observed by Butler when the proportion of copper sul¬ 
fate to sodium carbonate in 1 per cent Burgundy mixture was reduced to as 
low as 1:0.3. Mixtures of 1:1 and 1:1.5 produced no injury on beans 
whether exposed to the weather or protected, and a mixture of 1; 1.84 caused 
very slight damage. With apples, increasing the amount of sodium carbonate 
delayed the onset of injury, though eventually the total amount of damage 
was much the same for all mixtures except the 1:0.6. A 1 per cent 1:1 
Burgundy mixture, acid when first made, became neutral on standing in an 
open vessel, and the copper precipitate, dense and heavy, was preserved in¬ 
definitely by citric or tartaric acid, preferably the former. 

[Plant pathology at the Texas Station], J, J. Taubenhatts, W. N. Ezekiel, 
[B. F.3 Dajna, W, J. Bach, H. Dunlavt, J. P. Fudge, S. E. Wolkp, H. B. Rea, 
and 0. H. McDoweix (Texas 8ta. BpL 1930, pp. 56-67, 112-115, Vfi, W, 152).— 
The rapidity of development of cotton root rot was shown in the case of 
okra plants grown on a cotton root rot free area and inoculated on July 2. 
By August 10, many of the plants had succumbed and large numbers of new 
sclerotla in turn capable of infecting cotton plants were found in tho soil. 
In jars of soil in the laboratory sclerotia were produced throughout the year 
from infected cotton roots. Sclerotia only a week old proved capable of 
infecting cotton. Sclerotia were found under cotton and beneath infected 
Ipomoea trifidu plants at San Antonio. 

Attempts at College Station to inoculate healthy cotton with Pliymatotri- 
chum spores were unsuccessful. In a number of cases a small percentage of 
these spores germinated but soon died. In moistened holes in the soil, spore 
mats developed witliin 24 hours. A Hydnum found in close proximity to cot¬ 
ton or other susceptible plants dying from root rot was suspected of being 
the perfect stage of the fungus. However, no resemblance was found in the 
growth of cultures nor was infection secured when cotton plants were in¬ 
oculated with Hydnum sporophores. At the Temple Substation it was found 
that root rot spreads at the rate of from 10 to 18 ft. per year. As Indi¬ 
cated by the cotton plant top, root rot spread was retarded when the soil 
temperature dropped below 70® F. Evidence from soil reaction studies at 
College Station indicated that it would he possible to control root rot in soils 
low in lime by appljdng sulfur, though the methods and amounts are 
uncertain. 

Preliminary studies showed that the Phymatotrichum fungus can be grown 
on synthetic media In which the sources of both nitrogen and carbon are 
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purified compounds. The ftclerotial bla«;e was also developed readily. In 
general, sderotia developed most freely in tlic media which favored the heaviest 
vegetative growth. The generally accepted conclusion that monoeotyledonous 
plants are resistant to root rot was sustained in observations on corn and 
cotton growing in alternate hills in heavily infested soil. The cotton alone 
succumbed. Lesions on roots of corn, sorghum, and Johnson grass failed to 
yield root rot. Other monocots such as canna, calndiuni, date i)ulm, gladiolus, 
and onion were not infected in a hetivily infested area, t'ertain plants ap¬ 
parently resistant in nature succumbed upon Inoculation, sugg(»atlng that their 
resistance was due to isolation. Various susceptible weeds extend their roots 
to a depth of several feet, thus accounting for deep infestations. 

At Weslaco Substation, the Champanel, Mustang, Black Spanish, and VitiH 
ohampinfi grapes continued to show resistance to root rot. No sour orange 
seedling was killed by inoculation, suggesting the value of this species os a 
rootstock. A list is given of several other plants which showed resistance. 

In the laboratory, a mixture of sulfur and soil served as an effective barrier 
in stopping the spread of root rot, and in the field a plat of sorghum was 
effective. Some of the organic mercury compounds showed value as disin¬ 
fectants. 

Cotton root rot studies at Weslaco Substation showed unusual resistance 
in the Turk*s-cap hibiscus. Rosbania proved resistant, an<l among four species 
of Crotalaria, 0, incana was the only one to show resistance. The (*arrot was 
the only vegetable to suffer severely from root rot. An unusual amount of 
gummosis and scaly bark was found in a I0-.vear-old grai>ofruit grove. At Iowa 
Park Substation, certain alfalfa strains which heretofore had shown resistance 
to root rot became highly infected. 

Cotton root rot investigations conducted at the Temple Substation, where the 
soil is heavily infested, showed in the deep Houston black clay soils viable 
sderotia existing in great numbers, Intermingled with large numboi’s of par¬ 
tially disintegrated and nonviable sderotia and distributed through the soil 
from plow sole to a depth of 24 in. Sderotia In one location survived .30 Ittonth^ 
of fallowing. SI rand sderotia were present to a vei*y limited extent ia the deep 
Houston soil but were very numerous in the shallow type of Houston clay 
in the 12 to 15 In. zone. Tlie strand sderotia were used succ*essfully in Inoculat¬ 
ing cotton. The development of spore mats in the strand sderotia zone 
suggested a relationship between these structures and the Phymatotrichum 
stage. Sderotia found in lawe iiuiubera at clepths of about 5 in, in prairie 
grass associations are hellevod to be associated with the roots of dicotyledons 
but not with the grasses. 

Sderotia and strand sderotia produced In the laboratory were successfully 
used in transferring the disease to <»otton. The range from 21 to 27* 0. proved 
most favorable for sderotia production. Mycelium developed at S8** but with 
no sderotia, Sderotia formed as freely in light as in darkness, and in small 
percentages retained their vla])!lity after 58 days under watei*. Infected soil 
was air dried for 61 days without killing the sderotia. Dipping in solutions 
of sodium and calcium chlorate as weak as 0.125 per cent devitalized sderotia, 
whereas 1 lb. per gallon killed the fungus on cotton roots. 

Soil temperature readings taken dally throughout the year showed In winter 
some retardation In growth at 4 ft. and In spring an acceleration at the same 
depth, Houston black clay maintained a more uniform molftlnre content and 
with it a more constant degree of infection throughout the year than did 
Houston clay. 

Attempts were made to isolate resistant cotton plants. Seed of 18 lots show¬ 
ing no Infection were saved for further trial. Some Indication was observed 
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that deep Ullage in autumn reduced the infection the following year. Fertilizers 
of different composition had no effect on root rot. A total of 623 species of 
plants were found susceptible to root- rot disease, and studios were made of some 
of these to determine their r61e in dissemination. Two years of fallow failed 
to decrease root rot obviously due to the selerotia. Delinting cottonseed with 
sulfuric acid increased the stand 16.8 per cent, and treatment with Ceresan 
20.3 per cent. 

Fusarium wilt of tomatoes was found to occur on a number oC soil types 
ranging widely in acidity, indicating a broad adaptability of the fungus or else 
the presence of numerous strains. Pulling of tomatoes, found to occur on all 
t>pes of soil, under varied weather condiUons, and in all varieties tested, is 
suspected to be due to an inheient weakness in the tomato rather than any 
disease. Core rot, a trouble frequently accompanying pufling, was traced to 
two unnamed bacteria. Spraying in the field is suggested as a remedy. Char¬ 
coal rot, a disease which blackens the whole tomato, was caused apparently 
by a fungus closely resembling Sclerottum dataticola, a pathogene of the sweet- 
potato and some other plants. F. itolani caused serious damage to luto-planted 
spinach. 

At Weslaco Substation, sulfur in any form proved highly mjurious to the 
leaves and stems of cantaloupe. Neutral Bordeaux mixture gave very good 
results. At College Station, placing sulfur upon the soil close to the vines 
caused no injury and at the same time apparently controlled downy and 
powdery mildews, Kolodust, because of adhesive properties, proved more effec¬ 
tive than sulfur in controlling mildews, and three applications of this material 
practically controlled carnation rust in a badly Infested house. 

Physiologic specialization in Pnsarinm spp, cansing headblight of small 
grains, G. Tu (Minnesota m, TccJl Bui n (19S0), pp, 27, figs, 5).—In a com¬ 
parative study of 10 different forms of fusaria attacking cereals, evidence was 
found that there are three physiologic forms of Fusarium gramtnearum, three 
of F. oulmorum, and two of F. avenaeeuw that can be differentiated by their 
parasitism on varieties of cereals. The two physiologic terms of F. avenaceum 
had different temperature requirements, about 27® C. in one case and about 
22 ® in the other, when grown on Difeo potato-dextrose agar. The optimum 
temperature for three physiologic forms oC F. gramlneamm and three of F. 
culmorum and its mutant was 27®, for F. nivale an optimum of about 22®, and 
for F. soJani about 82®. There were also differences in pathogenicity for the 
several species of Fusarium studied. The physiologic forms of F. graminearum 
F. cuhmnm, and F. avenaceum differed in their capacity for alcoholic fer- 
form 1 developed on cultural media a mutant type 
which differed both culturally and pathogenlcally from the parent. Evidence 
was s^n that initial head infection is by way of the glume rather than through 
the anther. 


enzymes ot GibbereUa sanbinetU, G. Srmra 
ma m U. Diehm (Jour. Affr. Research (U. S.], 4 s (1931), No. S, pp. m-^) - 

Experiment Station, a enltuml medium 

for gro\^ the cereal scab organism, which was thm tested for activity on 
tte substrates amygdaUn, salicin. sucrose, hydrogen peroxide. oU^ cj SelT 
eellnlose. Ihe glucosldes amygdaUn and mim t, ^re 
presence of glucosidase. A rapid hydrdliJ 
of sn^e indicated the presence of Invertase. The enzyme maSial sSd 
a dedded catalase reaction. The action on olive oil was weak bnt 
o indicate the presence of Upase. Casein was hydroUzed readily at pH 9 and 
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pH 6 but not ut pH 3, suggesting the presence of proteolytic cnz:yinos, especially 
trypsin and erepsin. The results with gelatin agreed in general with those 
tor casein. No positive results woi‘e obtained for urcnse, amylase, and cellula&e. 

Cotton I’oot-rot and its control, ,1. .T. TAunifiNnAXTS and W. N. Ezekiel 
{Texas Sta. Bid {tdU), pp* 39, ftps. S).—A general diseufe>slon is presented 
of the nature, distribution, and control of rool rot {Phymntotnclmm ofmii^ 
vorum), found In at least 300 counties of Texas and in at Ica'.t 30 soil series. 
The disease attacks a largo vari(dy of plants, including hold crops, vegetables, 
fruit ti*ees, and ornamentals, but not the monocots, including grasses and grains. 

The vegetative strands of the fungus occur on the diseased roots, and the 
spore-mat stage is found on the soil surface above the affected roots. Sclerotia, 
or resting bodies, formed in the soil near the diseased roots, aid in the survival 
of the fungus. The spread from ihant to plant takes place chiefly along 
roots rather than by independent growth through the soil. Ilibemation occurs 
in living though infected roots of susceptible plants, the spread continuing even 
after the tops have been frozen. In a dormant condition the fungus overwinters 
as sclerotia. 

Control consists in rotation of susceptible with noiisuscoptible plants accom¬ 
panied by clean culture through the entire period needed of at least the three 
years the sclerotia suiwlve. Other possible control measuios still in the develop¬ 
mental stage include the acidification of tine soil, the use of disinfectants, the 
growing of resistant varielies of susceptible species, and various cultural 
treatments. 

Experiments with the tuber index Tnothod of controlUnLg virus diseases 
of potatoes, J. E. Kotila {Michigan Sta^ Tech. BuL 111 {19H1), pp, J3d, figs, 
11 ),—^Presenting a general dismission of the tuber unit index method of testing 
potato seed stock and the method of increasing selected stocks, the author 
gives the results of yield trials of tuber unit stocks. No significant differences 
were observed in the yielding capacity of difCorent cions of a given variety, 
and under the favorable conditions of the Upper Peninsula no apprtH2iable differ¬ 
ences were found between the yielding ability of dons of early and late 
varieties. The chief factor in the maintenance of hmilthy seed stocks is the 
location of the Increase plats in a region favorable to potato growth, Oortalu 
of the cions were increased to the extent that over 0,0(K) bu. wore certified 
in 1929. 

Incrcasiug soil acidity as a means of coutrolling black root-rot of to¬ 
bacco, W. L. Doean (Masmchiwfls Sta. Bui, HIG (I9ol)f p^>, 111^146, figs, iJ).— 
Of various acidifying agents tested as means of increasing the acidity of the 
soils and thereby deeveusiag the l^^^s<^« due to black root rot (Thiclavia hasloola) 
of tobacco (E. IS. H., 02, 44-1:), sulfur and sulfur compounds wore found 

highly eflCective. Nitric acid lowered pH but was decidedly toxic to the to¬ 
bacco. Orlhophosphoric ad<l used alone reduced pH but had no beneficial 
effect. Aluminum sulfate reduced the injury caused by the fungus, loading 
to the assumption that salts of aluminum instead of or in addition to H-lon 
concentratioa inhibit black rot in aidd soils and that orthophosphoric acid 
or lime inactivates the inhibiting influence. 

Lime applied in 1923 was still sufficiently potent in 1930 to maintain the 
pH above 6.9. Losses indirectly traceable to lime applied in 1928 reached their 
maximum, about 44 per cent, in 1926 and 1926, thereafter decreasing to about 
24 per cent in 1929 and 1980, Lowered yields on limed plats were associated 
with poorer quality* In 4 of 6 years lime did not increase fire-holding capacity 
of the leaf, but rainfall was a factor. 

Tobacco and alfalfa were equally offieient in removing (*alolum and magnesium 
oxides from limed soils, but without the aid of hulfur or acids neither lowered 
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the pH value. Timothy was much less effective in removing the oxides, and 
since brown root rot increased following timothy, hay is not deemed a desirable 
crop in the tobacco rotation. Alfalfa grown in limed soils infested with 
Thielavia did not become infected. 

The severity of black root rot was lessened by sulfur or acids as much or more 
so the year applied as later. Yields of tobacco on limed plats infested with 
black root rot were increased the first year by all acidification treatments. 
Sulfur applied to unlimed plats free from rot either increased yields or had 
no effect. On limed plats sulfur increased fields more the second year. On the 
soils utilized, 400 lbs. of sulfur per acre was a desirable application. Increased 
yields from acidification were generally accompanied by increased percentages 
of leaves of the light to medium and second grades. 

Late blight of tomatoes and potatoes, J. J. Taubenhatjs and W. N. Ezekiix 
(Texa^ 81 (l Giro. 60 (1931), pp- 15, figs. 5) .—A general discussion is given 
upon the nature, distribution, importance, and control of this disease, hitherto 
unimportant in Texas, but in 1931 epidemic in the lower Bio Grande Valley. 
Spraying with Bordeaux mixture or dusting with copper-lime materials gave 
excellent field control. 

Tomato late-blight rot, a serious transit and naarkot disease, G. B. 
Bamsby and A. A. Bailey (U. 8. Dept. Agr. Giro. 169 (1931), pp, 11, figs. 6 ).— 
This is a general discussion of the disease, its geographic distribiition and 
economic importance, relation of weather conditions to its occurrence, develop¬ 
ment in transit, and control measures. Although the amount of decay de¬ 
veloping in transit may be greatly reduced by immersing the fruits in a form¬ 
aldehyde solution, the treatment is deemed impracticable because of costs. 
A spray program in the field is considered much more feasible, and either 
4-4-50 Bordeaux mixture or copper dust applied in a schedule such as used 
on potatoes is recommended. 

Gray mold of tobacco, F. A. Wolf (Jour. Agr. Research [U. 8.'l, 4$ (1931), 
No. 2, pp. 165--115, figs. 5). —Gray mold, tentatively Identified as Boirytis 
oinerea, is in North Oarolina mainly a disease of tobacco seedlings before trans¬ 
planting. The lowef leaves are attacked first, the pathogene passing thence into 
the stem, where dark, sunken, necrotic spots are formed. Girdling sometimes 
follows, with the death of the plant in the bed or shortly after transplanting* 
Characteristically, all affected parts are covered by a gi*ay moldy coating. 

Outbreaks in 1928 and 1929 occurred during rainy periods when the tempera¬ 
ture ranged between 68 and 85® F. during part of the day. The year 1930 with 
its drought and high temperatures proved unfavorable to the disease. As a 
practical suggestion, it is deemed advisable to locate seed beds on well-drained 
and well-aerated slopes. 

Further studies on tobacco ring spot in Virginia, B. G. Henderson and 
S. A, WINGABD (Jour. Agr. Rosearoh lU. 8.1, 43 (1931), No. 3, pp. 191^07, 
pis. 7).—In this contribution from the Virginia Experiment Station, ring spot, 
a virus disease of tobacco reported from a large number of leading tobacco dis¬ 
tricts throughout the world, was found to live naturally In Ilmson weed and 
cantaloupe. Viruses occurring in sweetclover, yellow ironweed, petunia, and 
squash produced ring spot symptoms of lesser intensity and are believed to be 
attenuated forms erf the same virus. The ring spot disease did not survive the 
winter in the roots of the pokeweed. 

Bing spot virus was killed by temperatures between 60 and 70® 0„ but re¬ 
mained Infectious In expressed juice exposed to subzero temperatures for 22 
months. The virus was readily inactivated by drying. Under greenhouse con¬ 
ditions, ring spot persisted for more than a year In the juice of tobacco plants 
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propagated by cnttiugs, despite the fact that the symptoms remained masked 
the entire period. Ailllicial inoculation showed tobacco leaves of inlormediate 
age to be moat suscoplible. Infection was produced In tomato plants by grafting. 
Although the disease was rc'iidily transmitted throirji the seed <»C petunia, 
little evidence was found that such Is Irnc in tobacco. Artificial inoculation 
produced ring si)oi in the potato, but the virus occurring naturally iu the potato 
is deemed entirely distinct. 

Bing s]:)ot virus was precipitated and separated from expressed juice with 
either alcohol or acetone and recovered In water without any applicable lessen¬ 
ing of its infective properties. Virus passed through a Berkefeld filter of the 
W grade if the juice was first cleared of suspended solids. Bing spot virus was 
infectious when diluted us much as 1 to 1,000, but only a trace of infection was 
observed with the 1 to 10,000 dilutions. 

Arsenical and other fruit injuries of apples resulting from washing 
operations, D. F. Fisher and B. L. BEaevEs {XJ. jS. i)cp^ Ayr,, Tech, Bui 2^5 
(19S1), pp. 12, pl8. 3).—In connection with descriptions and discussion of 
various types of injury induced in apples by arsenical residues and by chemi¬ 
cals used in removing the residue, means of preventing these injuries are out¬ 
lined. Arsenical Injury to the calyx end of the apple was found to be accentu¬ 
ated by washing, if following the treatment the fruits wore not carefully rinsed 
In clean water or if they wore stored before drying under conditions of inade¬ 
quate ventilation. That anlyx injury was due to arscnicals was Indicated In a 
high content of arsenic in the injured tlssm^s. Furthermore, similar injury 
was produced on arsenic-free Wlnesup ai)ples by dipping them in solutions of 
arsenic pentoxlde and storing thorn without rinsing or drying. lilany washed 
apples found in storage with severe arsenical injury in the calyx yielded less 
than 0.01 grixln of arsenic per pound of fruit. The rinse water was found to 
accumulate a rather high content of arsenic during a diiy’s use, suggesting the 
need of frequent change. Lime added to the rinse water reduced the toxicity 
of the dissolved arsenic. 

Hydrochloric acid injury, manifested in bleached skin with frequent cruclring, 
was extremely rare when apples wore properly washed and rinsed. Alkaline 
washes, such as sodium hydroxide, borax, etc., wore more diflicult to remove 
by rinsing than was hydrochloric acid and frequently reacted with the residual 
arsenate in the calyx or stem end to form soluble arsenic with resulting injury. 
Apple varieties with open calyx tubes were more subject to core Injury than 
those with closed ttibe,-*. 

Washing solutions h<*atcd to 100® F., or more, caused injury to apph'S allowed 
to remain therein for more than tlireo miiiulOH. 

In conclusion the authors point out that if washing Is done with proper equip¬ 
ment and due care, neither market value nor keeping quality will be Impaired 
and they may be ndually enhan(‘od. 

Control of Botrytis rot of pears with chemically treated wrappers, .T. S. 
OootEY and J. H, Obbnsicaw (17. 8. Dept. Ayr. Oirc. J17 {J931), pp, 10, figs. 3).— 
Botrytis sp. (apparently B. einerui) causes a serious storage rot of apples and 
pears wMch may spread even in the case of paper-wrapped fruits from the 
diseased to the healthy specimens. However, in exiKsrimental trials the authors 
found that tlie spread of the Botrytis fungus could be checked by the use of 
wrappers impregnated with a 2.0 per cent solution of copper sulfate, the dry 
wrapper carrying about 1.4 per cent of its dry weight in metallic copper In the 
form of copper sulfate. Oiled paper wrappers impregnated with copper sul¬ 
fate were also effective in preventing the spread of the disease. 
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Esicessiv’e sweating of pears or packing fruit while wet may cause the develop¬ 
ment of black spots due to copper injury. Analysis of pears that had been 
packed with wrappers treated with 10 per cent copper sulfate and held four 
months in cold storage showed only a trace of copper, far below tlie expected 
tolerance. 

Field observations on strawberry dwrarf, N. E Stkvens (U. 8. Dept, Agr, 
arc, HJi. (19S1), pp. S, fig. I).—Asserting that the dwarf disease is by no 
moans new and is recognized in the South under various localized names, the 
author describes a diseased plant and discusses the early litoratue, the cause, 
importance, distribution, behavior of affected plants, and methods of control. 

Control of strawberi*y leaf blights in lionisiana, A. G. Plakidas (Louisir 
ana Stds, Bui. 225 (1931), pp. 21, figs, 5).—Strawberry leaf spot (MycospJiae- 
)€lla fragariae) and leaf scorch {Diplocarpon earVtana), the symptoms of which 
are herein described, were almost completely controlled by applications of 
4-4-60 Bordeaux mixture every 10 days from the first week in January to the 
first week in March. Three sprayings, January 8 and 18 and February 1, 
gave only partial control. Yield records taken in 1930 and 1931 showed great 
differences In favor of sp^^ylng, a gain of 64-1- per cent in 1930 and 169-1- per 
cent in 1981. SpraylP& apparently stimulated gi'owth as well as controlling 
the diseases, Bordeaux mixture did not injure open blooms nor Interfere 
with pollination. The addition of 1 pt. to 1 qt. of ammonia per 50 gal. of 
spray had no beneficial effects. 

Using pure cultures of both organisms it was found that both had relatively 
wide ranges of effective growth temperatures, scorch growing best at from 62 
to 70® P,, and the leaf spot between 63 and 72®. In inoculations heavy infec¬ 
tions of if. fragariae were secured from November to May and of D. earllana 
from May to November. 

Control of damping-off of flower seedlings, P. E. Tilfobd (OMo 8ta, 
Bimo, BuL 152 (1981), pp. *167-175, figs, 2). —Semesan applied to the seed of 
several species of flowers either as dust or in solution did not prove a satis¬ 
factory control for damping-off and was of no benefit to the seedlings after* 
emergence. In fact certain species were injured by this material. On the 
other hand formaldehyde dust made by impregnating some absorbing material, 
such as infusorial earth or dried muck, with commercial formalin, gave when 
mixed with the soil excellent control of damping-off both before and after 
emergence. Formaldehyde treatment delayed emergence for from 24 to 48 
hours, but this handicap was soon overcome. 

The Dutch elm disease, 0. May and G. F. Gravatt (U, 8, Dept, Agr, Circ. 
170 (1931), pp. 10, figs, 6). — A brief account is presented of a new disease, 
first discovered in the United States in 1930, which is deemed to constitute 
a serious threat to the Ameifcan elm. Information is given as to the distribu¬ 
tion, susceptible species, symptoms, manner of spread, the causal organism, 
methods of control, etc. 

Longevity and germination of seeds of Bibes, particularly B. rotnndi- 
folium, under laboratory and natural conditions, A- B. Fivaz (U, fif. Dept, 
Agr., Tecli, BtO, 261 (1931), pp, 40, pis, 5, figs, jg).—Seeds of certain species of 
currants and gooseberries, particularly B. rotmdifolium, were observed to 
accumulate In the forest litter, remaining dormant,for long peiiods and germinat¬ 
ing shortly after various disturbances, such as ground fires, logging operations, 
windfalls, etc. That germination was dependent on soil cover disturbance 
rather than light change was evident In germination under heavy canopies 
when the mineral soil was exposed. 

In laboratory tests, seeds of R, mundifoUurn and R, cynos'baU germinated 
more abundantly and promptly when subjected to a dally alternation in tem- 
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peratnre than when held at a constant lomporaturc. A dallj* alternation oC 
from 10 to 25® 0. was most ofCoclivo. The author believes that the rather 

constant temperaluro on the for(‘&t tloor is a iactor in maintaining the dor¬ 
mancy of Bibes seeds. Fnrlhennore, since gerinination was more prompt 
and abundant in peat neutralized with calcium carbonate than in natural peat, 
the author believes thal soil roat'Uon is also a <*ojiirihntlng factor. 

From the viouT^olnt of hli«t<‘r rnst control the practical deduction Is reached 
that forest floor ,dlslurbaneeH such as arc caused by fires should be kept at a 
minimum whore BIhes seeds are present. 

ECONOMIO ZOOIOGT—ENTOMOLOGY 

Oflioials and organizations concerned with wild-life protection, 1931, 
compiled by F, G. Gbimes (U. fif. Dept, Agr., Pah. J22 (1931), pp. 13 ).— 
This, the thirty-second annual directory (IQ. B., 04, p. 153), follows the 
same general form as the previous editions. 

[Work with economic insects at the Texas Station] (Texas Sta. Rpt. 1930, 
pp. 3^il, 87-39, 1^7-1 i9).—In studies conducted by H. .T. Boinhard with a 
view to determining how and where the boll weevil secures its fatal dose of 
poison on cotton plants dusted with <‘alcium arsenate, 87 individuals were under 
continuous observation for periods totaling approximately 111 lioni*s. It was 
found that the distance crawl(‘d by weevils on the poison-fioe plants was 
more than 3.5 times great(>r than that crawled u))on the dusted plants. The 
travel of the weevils on cotton plants dusted with calcium arsenate was 
greatest on the foliage, with approximately the same dislan(*o crawled on the 
upper and lower suii’a(‘e oC the leaves. More than 55 per cent of the total 
distance crawled occurred on the leaves, 37 poi‘ cent on the stems, and nearly 
7 per cent on the fruits and remainder of the plant, A summary of the per¬ 
centage of survival for the hibernation years 1924-25 to 1029450, inclusive, is 
given in tabular fonn. 

A study of the cotton flea hopper by Beinhard and F. L, Thomas failed to 
show any nymphs to be distributed by the \vin<l, although many adults thus 
caiTled were captured by moans of scriKUis and nets. Fewer cotton flea hoppers 
were found by Beinhard and J, 0, Gaines to emerge from overwintering eggs 
on croton i\eeds during the spring of 1030 than any year since 1020, when 
the hibernation iwords were first rc*<*ordod. The offeclive mean minimum 
temperatures during F(‘bruary and March woi’e sulllclent to cause prai'tically 
37 per cent of the hoppers to emerge b<‘fore cotton was up to a stand In the 
field. Although approxluiutely 58 ikt cent of the total emergon(*e of the 
hoppers occurred ilurlng April, the numbers were insufilclent to protluce any 
severe or widc'sprend damage to (ho crop. A summary is given In tabular 
form of all available hopiK^r emergmu'e n^cords from 1020 through April, 1930. 

Preliminary work on the hibernallon of the pink boUworm by {F. A.] Fenton 
and W. L. Owen, Jr., Jn cooimration with the U. 8. D. A. Bureau of Entomology, 
conducted at Presidio during the winter of 1928-29, is reported upon. They 
found that in adobe soil, where by far tho greater emorgent*o took place, it in¬ 
creased daily throughout April and reached Us peak May 11; then there was a 
rapid decline until June 16, after which date a few late moths emerged up to 
August 14. In sandy soil the emergence reached its peak April 27 and the last 
moth emerged June 16. Boll infestation by this pest appeared a month earlier 
in 1929 than in tho preceding year and was tho hoavlost observed since 1926, 
when the records wore first kept At Onstolon, where a noncotton zone had 
been maintained In 1928, tho first infestation was observed by the middle of 
854G3—31-4 
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September, 192&. Square examinations were found to be very unreliable as a 
means of detecting an early inlestation. In night sweepings made in four 
fields at Adobes, Indio, Ochoa, and La Junta, respectively, which were com¬ 
menced September 12, tlie total number of moths collected was small but showed 
steady increases until a high first peak was reached September 2G and 28, with 
a second and highest peak October 8, 

In biological studies of the pink bollwoim the longevity of the moths after 
fruiting of cotton was greatly influenced by temperature, with an average of 
12.13 days for females from seeds and 31.11 dajs for males from seeds. For 
boll material the average was 19.1 for females and 11.95 for males. The maxi¬ 
mum longevity recorded was 37 days for females and 31 for males. The average 
preoviposition period was found to vary from 3.7 days for October to as long 
as from 12 to 13 days in late October and early November. The greatest num¬ 
ber of eggs were laid during the 3 days of oviposition. The threshold of 
activity for the moths appears to be around 60° F, Eggs were laid on or in the 
soil as well as on all parts of the cotton plant. In the field 94.4 per cent of 
the eggs on the plant were found under the boll bracts. The maximum fecundity 
of the moth noted was 323 eggs. The length of the incubation period was 
greatly influenced by temperature. The greatest number of records was 4 to 5 
days at mean temperatures of 83®, with a range from 70 to 86°. The develop¬ 
mental zero for the eggs was about 6S.4°. In the insectaiy in August the time 
elapsing between oviposition and exit of mature larvae from bolls averaged 13 
days, from egg to moth emergence 26 days. In September the averages were 
16 days and 36.9 days. In the field cages the period from egg of one generation 
to that of the following averaged 30 days. The length of the pupal stage ranged 
from 7 to 26 days, the latter period being exceptional. Average temperatures 
as low as 26.33“ for 8 hours do not kill the moths. Moths are attracted to elec¬ 
tric lights of from 75 to 100-watt power in fairly large numbers, the males being 
much more strongly attracted than the females. There were four field genera¬ 
tions at Presidio. 

In cultural control work with the pink bollworm at Presidio, carried on in 
cooperation with the U. S. D. A. Bureau of Public Roads, the combination of 
plowing immediately followed by irrigation gave the greatest kill regardless of 
when these operations were carried out, provided the irrigation was done within 
a few days after the plowing. The attempted introduction of the parasite 
Microlracoti Jdrhpatricki from the Sudan failed due to the inability to rear the 
adults. 

In work with the cotton bollworm by Thomas an average yield of 1,136 lbs. of 
seed cotton per acre was obtained on plats where calcium arsenate was used 
as compared with 135 lbs, per acre in plats where no dust was applied. An 
analysis of the work emphasizes the importance and necessity for timely appli¬ 
cation in controlling the cotton bollworm, eight appllcalions having been made, 
the first five of which were responsible for about 900 lbs. of the increase in yield. 

In control work with the cotton flea hopper in the Lower Bio Grande Valley 
in May and June, Gaines and S. E. Jones found four applications of sulfur to 
give an increase in 27 days of 36 per cent more forms on the dusted plats than 
on the untreated plats. In combating the pest on a farm at Navasota, sulfur 
was successfully applied by airplane. From the 42 per cent of the plants In¬ 
fested when the dust was applied there was a reduction to 7.2 per cent in 4 days. 

A single application of arsenate of lead (3 lbs. to 60 gaL of water) made by 
S. W. Bilsing on IMay 8 for the control of the pecan nut case bearer reduced the 
ixifestation of from 85 to 100 per cent to about 15 per cent infestation. 
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In apiary inspection work only a little more than ^ per cent of the 38,000 
colonies kept by 736 beekeepers was found by C. B. Hoard to be inCected with 
American fonlbrood. 

Work at the plant lice laboratory in Galveston County, established chiefly 
for the purpose of studying plant lice on truck crops, was conducted by J. N. 
Boney. Of these, the turnip aphid causes the most injury. The root louse 
Pemphigus populi-tra ns versus Eiley, which leaves its leaf stem gulls on the cot¬ 
tonwood early in October and appears on truck plantings, makes its way to the 
roots, causing them to split and in many cases killing the plants. The small 
predacious bug Anthocoris muscular Say was found in August destroying the 
lice in 40 per cent of the cottonwood leaf galls. Brief mention is made of 
work with the small beetle Carpophilua dimMialm Fab. which attacks the 
ripening fruit of figs, causing it to sour, and is known locally as the sourbug. 

The beekeeping investigations conducted at the apicultural research labora¬ 
tory near San Antonio, and at outyards located near Dilley, Roxton, and 
Seguin, are briefly reported upon under the headings of behavior of bees, 
honey plants, queen breeding, bee products, bee relationship, distribution of 
honey production, and horsemlnt for honey production and for oil. 

In work with honey plants, 2,000 of the insect visitors to these plants were 
captured and labeled for study. “ It was found that Thripa pro*iopii outnum¬ 
bered and drove away the honeybee from mesqiilte, that the yellow soldier 
beetle (Chauliognathus marginatus) drove away bees from horsemlnt and mes- 
quite, and the tachinid fly A^chi/tas anali^ drove the honeybc'c away from 
sweetclover. Apparently, introduced honey jjlants are seldom visited by insects 
during the flrst few years of their introduction. On the other hand, the honey¬ 
bee visits the introduced plants more often than the native plants. Native 
honey plants have a higher percentage of native insect visitors than Introduced 
plants. The honeybee is a competitor of the native bee only in the spring and 
fall of the year, when they monopolize the plants in bloom. During the large 
part of the honey-plant season, honeybees work the plants for nectar only in 
the early morning and late afternoon. The native bees work the same planbs 
during the hot part of the day.” 

The cultivation of horsemlnt for honey production and for oil was carried 
on during the year, two species, MonardKi olfrodora, native to the Blacklands 
of Texas, and AT. punctata, the horsemlnt of the sandy lands, being gi’own. 
Eight years of work indicate that during poor years the mint will justlfS’ cul¬ 
tivation, and that in normal or wet years the wild mint will yield a larger 
number of pounds. 

Work conducted by R. W. Clark at the Weslaco Substation in the Lower 
Rio Grande Valley Is reported upon. The severe winter apparently had little 
effect on the mortality of the California red scale, which continues to be a 
pest of primary importance to dtrus, the mortality being nearly normal at 
84.2 per cent. It was found that two summer applications of an oil emulsion 
made of an oil of low volatility was decidedly superior to single-summer appli- 
catione. Applications In May and July gave better control than did those made 
in June and August The California red scale is said to live and produce 
young during warm periods throughout the whole winter, a temperature of 
22® for a short period neither killing nor interfering with reproduction except 
for a period of 3 days immediately following this temperature. The total 
length of life for the fall period varied from 132 to 268 days with an average 
of 191 days, the winter period 114 to 201 days with an average of 210.8 days, 
and the spring period 101 to 284 days with an average of 169.4 days, 
average time required for maturity under valley conditions was 62.7 days in 
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the fail, 110.S day® in the winter, 73.1 days in the spring, and 44.8 days in the 
summer. 

The species of Ihrips present on citrus in the valley in the spring of 1930 
in extraordinary abundance was identified as Thrips atlifomica Moulton. No 
apparent damage nas <*aused to grapefruit by its inrestation. Applications of 
sulfur dust apparently had no elfecl on its control. 

An application of lime sullur applied in early April controlled the citrus 
rust mite effectively for nearly 00 days The red spider is becoming of more 
importance in citrus production, and it ia thought that where single applica¬ 
tions of oil are made the applicatitm of sulfur may become necessary in its 
control. 

It is pointed out that fire ants infesting citrus tiees may be effectively con¬ 
trolled by the use of cyanide dust. Truck crop posts briefly mentioned include 
the striped blister beetle (EpicatUa lemmsoata) on tomatoes, which was con¬ 
trolled by the use of sodium fluosllicate and lime 1 to 1; the tomato suck fly 
{Dlci/phua minimus), effectively controlled by a single application of sulfur 
dust; and the cabbage aphid, controlled by the application of nicotine sulfate 
(1 pint) and fish oil soap (4 lbs. to 100 gal. of water) applied under high 
pressure. 

Experiments for the control of the San Jose scale with Inbricating-oil 
emulsions in the Pacific Northwest, E. J. Newcomer and M. A. Yothers 
(O’. 8, Dept Agt\ Circ, Ito (tOSl), pp. 19, flg, 1 ),—^In work conducted at 
Yakima, Wash., in 1923, 1924, 192S, and 1927, the authors found that in order 
to obtain a satisfactory control of the San Jose scale in the Pacific Northwest, 
in many parts of which It has been gradually increasing until the consequent 
loss of fruit has become very noticeable, lubricating oil sprays must be used 
at a dilution containing 4 per cent of oiL “This dilution only allows a fraction 
of 1 per cent of the scale to live, while complete mortality may be obtained with 
6 and 8 per cent dilutions. It is considered probable that the 3 per cent dilution 
would be effective if the infestation of the scale were very light. Dilutions 
containing only 2 per cent of oil do not give satisfactory control. When used 
at 3 or 4 per cent there is practically no difference in the effectiveness of oils 
of the red engine and of the brown neutral types, even though the latter oils 
are lighter. Oils with a sulfonatlon test of 50 to 70 per cent may be used 
safely. The three types of oil sprays tested—the cold-mixed caseinate oil emul¬ 
sion, the boiled emulsion, and the miscible oil—^gave very similar results. 

“ The boiled emulsion, made with soap, is readily broken down in hard water, 
and its use can not be recommended in the Pacific Northwest unless soft water 
is available. The miscible oil mixes very well with most hard waters. The 
boiled emulsion and caseinate emulsion may be made very easily, but the manu¬ 
facture of miscible oil should not be attempted by the grower unless a cresol- 
soap emulsifier can be obtained. Satisfactory miscible oils and oil emulsions 
are on the market which may be used in place of the homemade materials, and 
in most cases these will be safer and more economical. 

“The addition of casein spreader to the diluted caseinate emulsion appar¬ 
ently neither increases nor decreases its effectiveness against the San Jose scale. 
The addition of weak lime sulfur to the caseinate emulsion increases its tox¬ 
icity, a complete mortality resulting from a 2 or 3 per cent oil emulsion to 
which this has been added. This combination should be used only on dormant 
trees, as It Is very likely to bum the foliage. An oil emulsion containing 
coconut ihtty add is also evidently more toxic than one without.” 

The feeding habits of some leaf hoppers of the genus Empoasca, F. F, 
SMira and F. W. Poos (Jour. Agr. Research [U. S.l, JiS (1981), No. pp, 267- 
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285, flys. Zii).—This contributiou reports upon a study made of the external 
symptoms produc('(l on the plant and of the particular tissues fed upon by sis 
species of Empoasen. On the basis of the I’osuUs obtained in the study the 
species are divided into two croups. Tlie llivst croup, which includes HI, wallgna 
Walsh, JS. aJm>pta DeL., IL fliamcnia DcL., E. bifurcala I)oL., and B, criga^on 
Deli., is eharac‘tori!?<‘d by a habit of ic^odinc on the mosopliyll tissue of the 
leaves and the recular production of definite sjxdlinc or stipidinc on the upper 
surface. The more mature foliace seonw to lie ]»reioiTed to that of the more 
succulent, youncor loaves. Members of Ibe second croup, which is composed 
of two strains oiB, fabno (Harr.), evidently feed by preference upon the phloem 
or watcr-conduclinc t^suo, and the well-boinc of this bpecios seems to depend 
upon the availability of fiesii phloem ti'^siie in succulenl: plant parts. 

When E. I abac is confined to mesophyll tissue, and the mesopliyll-feodinc 
species of (he first croup arc confined to succulent phloem tissue on j^rowlnc; lips 
and petioles, all die within a short time. These differences in feeding habits 
seem to be correlated with llu^ pliysiolo^y of the spcKjics. The feodincr by 
K fabao in the phloem tissue or xylem vessels results In more serious injury to 
the host plant than does the feedinsr by an ctiual number of individuals of the 
other species of Empoaw'a on the mesophyll tissue. No evidence was found 
that a toxin was introduced into the plant by any of the species. On the 
contrary, the present studies indicate that injury by E, fabae is the result of 
Interference with translocation of idant materials which produces either 
wiltlnp: when xyleni vessels are pinioned or yoUowini? or reddeninsj when the 
phloem is diaorfifanJzcd and plimcjed. 

The wheat field survey—J. S. Houser (Ohio *S7a. Bimo, Bui J52 
PP-163--167, figs. 2).—-This is n continuation of the wheat field survoys 
made annually at the time the wheat is ripeninar to serve as a census of the 
status of the Hessian fly and other wheat pests (B. S. K., 08, p. 851). 

In 1981 the avoraeje Infobtatiou of the llossinn fly, based on data obtained 
from the ID counties surveyed, was 12.2 per cent, or nearly double that of 1080, 
but varied from 3 to 88.‘l. A map alven showlni? the Hessian fly-free scodins! 
dates, and the importance of carefully adherintj to these dates is omi)haslzed. 

Life history of the codling: moth in the Koguo Tliver Valley of Oregon, 
M. A Yoi'Hers and E. B. Van Leeuwi:n (U, N* Dopl Ayr., Tech. Bui 255 
pp. 85f figs, i8).—The acwuut hero given is one of a series reporting 
life history studies of the codling moth in different parts of the United States. 
The data prosouled, the details of which are given in tabular and chaii: form, 
show that there are two complete gemwatbins tmd a partial third In the Eogue 
River Valley of Or<»aon. The time of appearance and the periods of occurrence 
of tlie different stages of the codling moth for the years 3018 to 1022, roapoc- 
tively, are graphically illustrated. The curves shown in the flgun^ represent 
approximately the beginning, hidght, and end of activity of the more important 
stages of the insect, together with the nT>proximate rate of development during 
the period covered. A summarized account of the beginning, maximum, and 
end of the more important biological stages for this i>oriod is given for the 
purpose of a comparison of the seasonal history of tliese years. A summary of 
its life history in the Rogue Elver Valley is given in graphic form* 

Biological studies of the oriental fruit moth, 1030, 0. O. Eddy and 
W. 0. N»mBS (South Carolina Sta, Bui 278 (19S1), pp. figs* 6).—This re¬ 
port of the work conducted by the station in 1080 supplements the accounts 
of the oriental fruit moth previously noted (E. S. E., 04, p. 652), The work 
was extended during the year to Include its biology, parasitism, and control, 
A study of infestation in twigs baaed upon throe orchards in the western Piod- 
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mont section and five in the sand MU section is reported in chart form, the 
averages for the two sections having been plotted. It appears that the infesta¬ 
tion in the western Piedmont was consistently much higher than in the sand 
hill section, but that the general trend of Increase and decrease was quite 
similar in the two areas. 

Data on the life history studies are presented in tabular form. The incuba¬ 
tion period of the egg was found to range from 3 to 0 days, with an average 
of 4.64 days; the feeding period from 7 to IS days, with an average of 12.31 
days; the cocooning period from 1 to 17 days, with an average of 4.91 days; 
and the pupal period from 6 to 14 days, with an average of 9.01 days. These 
data are for transforming larvae only. The longevity of the adults from the 
middle of August up to October 21, recorded by 15-day pei’iods, was found to 
average from 16.9 to 22 days for the female and 1.5 days less for the male. 
Prom 15 to 92.8 eggs, with an average of 56.08, were laid by the females during 
their life. The preovii)osition period averaged 3.46 days, the oviposition period 
13.08, and the postoviposition period 6.77, 

One of the largest collections of larvae and pupae from burlap bands placed 
on late ripening varieties was made September 8, a total of 26 larvae and 
pupae having been taken from a single band placed on a Dulce tree. The week 
previously 13 larvae and pupae wore collected from the same tree. The sea¬ 
sonal history of the oriental fruit moth is shown in detail in chart form. The 
introduction of the larval parasite Macroo&ntrus aryoyli'oora Roh, from New 
Jersey and its rearing and distribution are described. In briefly referring to 
the egg parasite Tricliogramma minuUtm Eiley it is stated that in 1929 about 
50 per cent of the eggs were parasitized by it during the crest of egg laying. 
During that year and 1930 parasitism by it did not become an important factor 
in crop protection until after the Blberta crop was harvested. 

An annotated list is given of 15 species of parasites reared in the State from 
the oriental fmit moth in 1980, 2 of which remain to be described. 

Observations on the satin moth and its natural enemies in central 
Europe, R C. Bbown (Z7. fif. Dept Agr. Giro. 176 [1931), pp. 20, fig. 1 ).—^In 
observations made In central Europe, with headquarters at Budapest, HungaiT, 
the satin moth was found to feed exclusively on poplar and willow. These 
trees are widely distribuled throughout central Europe, being planted mainly 
for ornamental and shade purposes. Populua nigra itaJica and P. nigra are the 
most common of the poplars, and by far the most favored food plants. De¬ 
velopment of the larvae ■was found to be distinctly retarded when foliage of 
P. al^a served as food. In only one instance were the larvae noted In abundance 
feeding on willow. 

"In the vicinity of Budapest the Ufe cycle of the satin moth Is normally 
about the same as in New England, but occasionally a partial second genera¬ 
tion occurs in Hungary. At one point in the fall of 1926 a considerable num¬ 
ber of larvae developed beyond the hibernating stage. Many became half 
grown, and in one instance a larva completed its development, pupated, and 
produced a moth ou August 26. 

"Observations have shown that hymenopterous and tachinid parasites and 
certain fungus diseases constitute the principal natural enemies of this species, 
although a predatory mite has been found to exert a strong influence in Its 
biological control During the period referred to, heavy Infestations have 
occurred at some of the points near Budapest, but in the autumn of 1929 they 
had practically disappeared over the whole area. This sudden disappearance 
suggests that perhaps other factors, either biologic or climatic, the nature of 
which is not yet understood, may have been the underlying cause of control.** 
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The com earworm: Biology and control, L. P. Dttman and E. N. Cost 
(Maryland Bui, S28 (W8l), py. flf/H. //).—Tliis is a report oX 

studies commonrod in 1025 by II. IL Slioi>]u»rd and continued since 1927 by llic 
present authors. The details of th<' work are presented largely in 24 tables. 

The winter was found to lie pa'^sed. In Maryland, in the pupal stage, the 
emergence of adults in <*ag(\s taking place irom the first of July to the middle of 
August, lh<' field t^niergiau'e being earlier. “Docauso of tbe long period of 
emergence of overwintering car worms, broods during the summer are not 
distinct. Control must be basc'd on the development of the corn plant rather 
than on the timing oC the broods. Oviposition was found to be greatest on 
the corn silks, approximattdy 70 per cent of the eggs being laid there. There 
is considerable mortality in the egg stage; approximately only 50 per cent of 
all eggs laid were found to hatch. The time required for young larvae hatch¬ 
ing on tlie silk to enter the ear was found to vary from 0.5 hour to over 2.5 
hours. The corn cur worm apparently may accommodate itself to varying 
conditions of lood by variations in the number of molts; an increase requires 
a longer period for the larvae to roa<*h maturity. It was found during the 
heavy infestation of corn ear worm in 1930 that approximately 50 per cent of 
young cars were iufebte<l with young larvae before silking, and further that 
most of these infestnlious w(‘re by young larvae entering through the husk. 
The mortality of .>oung larvae hatching on plants hefore tasseling is high. 
Probably less than 5 i)or coni ol larvae hatching on ,\oung corn plants survive. 

Triclioyramm^ tuiuufnm Hi*<w wa**’ the only insect parasite found attacking 
the corn ear worm at College Park. Lt^ad arsenate proved to be the most 
efficient insecticide against the corn ear \>orm. No batislaclory repellents or 
attrahents w<h*o louiid. Dusis were superior to si)rays. Aqueous sprays of 
both contact and stomach poisons proved of no value. Deslikiug of Ciirs pro¬ 
vided S()mo i)rotectiou from the corn ear worm.'” 

The value of husk protection to corn cars in limiting corn earworm 
injury, W. J. PinLUcs and il W. Hakuku (Vfrr/iuia fi(a, Tah. Bui iS U9S1), 
pp, Sw}, flffii. 7).—^Tlils is a report of work coiuluclod frojn 1022 to 1927 in 
cooperation with the U. S. D. A. Bureau of Entomology, which has shown husk 
protection to he an linporlnnl factor In reducing oar worm damage. During 
this p<*rlod 13 varieti<‘s of corn, most of which wei’c standard varieties and 
whidi showed various d<‘gre<*s of husk protection, were used, A total of 239 
separate plats w<>ro grown ami 51,717 ears examined. The ears were divided 
into 0 elusscH for I he pnriiov(^ of #*oniparUun, namely, those with long tight, 
unHlliim tight, short lie Id, long loo^e, medium loose, and short loose hu'»ks. 

“It was fonml that all the vtirielies of corn studied produced ears repre- 
seutiiig each of these husk eia^se^, hut the proportions of the (i husk 
types dllTercd greatly in the several varlolles. Brlel summary tables are given 
showing the per<^(‘ntage of e^ieh type of oar for each variety, the amount of 
ear worm injury, and the average extent of Injury for each variety over the 
entire period. In gcuieral, ears with long tight hnsk^ were less damaged than 
ears of any other <dass, and they retelved on an average only about half the 
injury that was Jnfilcled on <Mrs having short loose husks. ODherefore, varie¬ 
ties having a large percentage of long tight husks were injured much less 
severely than those having a smaller percentage of oars so covered. Finally, 
of those varieties having a high iwrceutage of ears with long tight husks, many 
had undamaged oars, whereas varieties having fewer such ears had relatively 
few entirely free from etir worm injury, 

“The most olfeelive protection Is offered by a hui^ which extends for at 
least 6 in. beyond the tip of the cob and is tightly wrapped throughout its 
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entire length. This type of husk will, for the most part, limit the activity 
of the ear worm to the lonsi, narrow, silk chunnol beyond the ear. Ears pro¬ 
tected by long tight husks show much less damage from various enemies 
associated with the feeding of the ear worm, such as fungi, grain beetles, and 
grain moths, and su(*h oars are more effectively pi elected from depredations 
by birds which feed extensively ou the grain of poorly protected ears.” 

The pink bollworm of cotton in Porto ilieo [trans. title], G. N, Wolcott 
and P. SEiN, jn. {Porto Rico Dept. Agr, and Labor kSta. Ci)c, Qo {1931), Spanish 
6d., pp. J3, figs. 4).—This is a revised edition oC Circular G3, published in 1921 
(B. S. R., 48, p. 5C). 

Two citrus leaf miners of the Far East, C. P. Clausen ( U, S. Dept. Apr. 
Tech. Bui. 252 {1931) y pp. H, fig^. 6 ).—This is an account of studies of the 
minute lepidopteran Phyllocnistis citrella Stain., and of the coleopteran 
Throscoryssa citrl Maulik. While the former is the common citrus leaf miner 
of the Far East and widespread, the latter is newly discovered and known only 
from a limited district in India. 

*‘P. citrella was formerly recorded as P. sallgna Zell, when found in Japan, 
but [ P.] saligna is now known to be limited to noi-thern and central Europe 
and to hosts other than Citrus. P. citrella has other host plants, but has been 
found principally upon Citrus, which it injures by mining in the leaves. The 
insect hibernates as a moth, and there may be as many as six generations each 
year in southern Japan. 

“ T. oifri hibernates as a beetle in sheltered places and has but one genera¬ 
tion a year. It is not known to have any other host but the varieties of Citrus. 
The larvae eat out the tissue from between the two leaf surfaces, frequently 
leaving the leaf by an exit hole in the upper surface and reentering the same 
or another leaf through the under surface. Pupation is in a cell in the ground. 
The adults feed gregariously, eating out irregular portions from the margins of 
the young foliage and the tissue from the lower surface of the older leaves. 
Prom 35 to 40 days cover the entire period from the placement of the egg to 
the emergence of the adult. The beetles are not seen after the first week of 
June. Two parasites, a hraconid and a chalcidoid, were found to attack 
the larvae of T. citri. A r4sum4 is given of the literature on leaf mining 
Ohrysomelidae,” 

Plowing as a control measure for the European com borer in western 
New York, H. N. Bautlty and L, B. Scott {U. S. Dept. Agr. Olre. m (lOSl), 
pp. 28, fige. 6).—The authors first report upon experimental control work in 
whidi hand burials were made in the fall and spring. Many of the larvae were 
buried during the fall of 1920 and spring of 1921 in pits 24 in. or more in 
depth, the ohservaUons made at later dates indicating that 100 per cent of the 
larvae had been destroyed. Prom the fall of 1921 to the spring of 1924 the lar¬ 
vae were buried by hand in various types of soil and at different seasons of the 
year. Some were buried in cages, while others were placed in the ground with 
no restrictions of any kind. Many of the burled larvae were recovered on the 
surface of the soil either in specially prepared traps or in sections of cornstalks. 

The amount of migration observed varied only slightly in the several types 
of soil, and it was apparent that no particular type could be recommended as 
being particularly effective in reducing the migration of buried larvae to the 
soil surface. A greater mortality was indicated when larvae were burled in late 
faU than when they were bmled earUer in the season while the soil tem¬ 
perature was comparatively high. Little or no spring activity of burled lar¬ 
vae was noted until ApiU 1, or until the soil temperature reached approximate 
40" P. The hand burials indicated that many larvae, when burled to a depth 
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of 6 iii.t ^^cre capable of reaching the soil surface in good cojidilion and of 
producing fertile adults. It was found that the migrating larvae often hiber¬ 
nated in cornstalhs or othca* plant material on the surface of the ground, when 
such material was available. 

Plowing experiments, next n^iwrU^d upon, were commeiKod in the fall of 1923 
and continued to the spring of 1927. The plowing*> ^\ero all approximately G 
in. in depth, and th(^ soli was a (*hiy loam representative of the soil of the sur¬ 
rounding country. Man,> lai vac w(uc rcKJovered on the surfa<*e of the soil, either 
within sections of cornstalks <u* in corrugated paper iraps. In general, the 
larvae that reachcHl th(» surface in tlie plowing expelimonts icceived less pro¬ 
tection from birds, insects, and the elements than those larvae that reached the 
surface in the hand burial experiments. The number of larvae found in the 
traps of spring plowdngs loc*\led adjacent to the places of burial on the soil 
surface where there was no debris was more than three times a^ groat as where 
cornstalks wore placed on the soil surfa^‘c at the rale of 30 linear ft. per square 
rod, and more than twice as many larvae wroro found in traps located adjacent 
to the burials when no was used as in traps similarly located but with 

debris. Thus it appears that a large number of the migrating larvae took ad¬ 
vantage of the protection tiffordod by cornstalks Nvhon the latter were available, 
and it is deemed quite probable that a much larger munber would have found 
protection in d<'^bris if the traps had not checked their migration. The fact that 
there are many records of tlu' destruction of (*oru borer larvae by robins and 
other birds is couslderisl to in<li<*ate very -.trongly that practically all of the 
migrating larvae w'hich faih'd to oi»taiii shelter of some kind wore destroyed 
by birds or insects. 

Observations conducted in commercial plantings of corn to determine 
amount of larval mortality resulting from various methods of disposing of plant 
remnants showed very plainly the importance of cleanly plowing under all plant 
remnants. 

The control of the lesser pea<'h borer with ])aradi<qilorobenzeno soln*- 
tions, 0. I. Snapi» and J, II. Tuomhon (U. D(i)L Ai/r, Giro, 172 pp, 

IB , figtt , 2).—In experinumtal work wMth i)ara(lichloro])oiizene solutions con¬ 
ducted during the years 1928 to 1930, inclu'‘jv<s at I^)rl Valley, Oa., paradi- 
chlorohenzone disHolved in crude cottonseed oil in the proportion of 1 lb. of the 
chemical to 2 qtw. of oil iirovod to be more <‘irecUv(‘ against tho lesser pouch 
borer than any of the oilier maUudals tested. It gave from 03.4 to 97.9 per cent 
control when applh'd about April 1. 

“Emulsions of puradlchloroiienzene and crude coltonsoed oil applied as a 
spray are not so <*fl!<*cllv<* against the loHsor peach borer as the same chemical 
dlsHolvod in cnide (•oll<iiis(‘('<l oil and applied with a paintbrush. For best results 
the wash must he applbsl widl beyond the edges of borer Indications, and the 
areas must be thoroughly hoakt*d. Tlu» wash can not ho applied very satisfac¬ 
torily with a sprn.^or. Llnsec'd and corn <»ilH are not as hutlsfaclory as cotton¬ 
seed oil for use with T)aradlchlorob<mzone, an th(*y are thicker and the linseed 
oil is sticky. Crude eottonsoed oil is a more suitable solvent for paradichloro- 
benzene than mineral oils w^hon used for lessor peach borer control, Bemoval 
of gum, frass, loose bark, etc., from infested areas before treatment did not 
improve the I'osults from the paradichlorobenzene-coltoiiHeed oil wash. There 
was no discernible injury to iK»a<‘h tre(»s frc»m any of tbo treatments tested on 
areas infested by the lesser poach borer. If the parudichlorobenzeue-eottonseed 
oil wash is stored It should be placed in a tight container so ns to close it en¬ 
tirely to the air. BeerystalUzation will take place witli cold weather, but the 
crystals will disappear again with warm weather. 
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The OocdnelUdae (ladybird beetles) of Minnesota (Ooleoptera), W. 0. 
Stehb {Minnesota Sta. Tech. But. 75 {1930), pp. 54, figs. In the first part 
of this bulletin the author deals briefly with the biology and characteristics of 
the Ooccinellidae, including a list of 61 species examined during the course of 
the study, which records the number of specimens of each that were studied. 
Then follows a key to the Minnesota species of the family, a key to the tribes, 
and keys to the genera. The accounts of tlie species list their synonymy and 
take up their occurrence throughout the State. A three-page list of the litera¬ 
ture cited is included. 
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Pineapple bran as a feed for livestock, L. A. Hbnkb {Hawaii Sia. Oiro. 2 
{1931), pp. 19 ).—^Thls is a summary of many trials undertaken to determine 
the value of pineapple bran for the various classes of livestock. 

While no tests have been conducted with work stock, practical demonstra¬ 
tions on pineapple plantations have shown that piiieaprio bran is a valuable 
feed for such animals. For dairy cows (B. S. B., 61, p. 262), pineapple bran 
when supplemented with high-protein feeds made a satisfactory and eco¬ 
nomical feed. In feeding pigs (E. S. B., 61, p. 6G6), pineapple bran was not 
equal to either corn or barley, but the prevailing prices of concentrates have 
made this an economical feed when it made up about 60 per cent of a ration. 
For poultry feeding, pineapple bran has not proved satisfactory, and no tests 
have been conducted on the value of this feed for beef cattle. 

Commercial feeds in Kentucky in 1930, J. D. Turner, H. D. Spears, 
W. G. TEaaBEtL, and L. V. Ambuegey {Kcntuolcy Sta. Bui. 315 (1931), pp. 85- 
125).—A summary of the results of official inspection and analysis of feeding 
stuff samples, collected during 1930, giving the manufacturer's name, kind of 
feed, and number of samples equal to or b^ow their guaranty (B. S. B., 64, 
p. 657). 

Belative efficiency and profitableness of three grades of feeder steers, 
P. Geeeaxtqh and C. W. Gat (Ohio Sta. Bimo. Bui. 152 (1931), pp. 179-’184, 
fig. 1 ).—^In an effort to determine the profitableness of three different grades 
of yearling feeder steers, a test was conducted in cooperation with the Ohio 
State University. A basal ration consisting of 10 lbs. of silage, 1.6 lbs. of 
equal parts of cottonseed and linseed meal, 4 lbs. of soybean hay, later reduced 
to 2 lbs., and a full feed of corn-and-cob meal was fed to lots of choice, medium, 
and common yearling steers, respectively, for 140 days. The medium and choice 
steers were fed for an additional 28 and 56 days. 

The average daily gains In the respective lots were 2.16, 2.4, and 2.33 lbs. 
per head for 140 days and 2.19 and 2.47 lbs. per head for 196 and 168 days. 
The cost per 100 lbs. of gain for 140 days was highest in the lot of choice 
steers and lowest in the lot of medium steers, and the same was true at the 
end of the longer periods. At the end of 140 days the returns per bushel 
of com were 36, 61, and 73 cts., respectively, but at the end of 196 and 168 
* days the returns were only 27 and 37 cts. These results indicate that the 
cheaper grades of steers and a short feeding period have a decided advantage 
in times of a declining market. The work also showed that the lower grades 
of fat cattle sell r^atively higher than the better grades during the spring 
season. 

A study of the grades of feeder steers while on feed and after slaughter, 
J. BL Knox {Tewaa Sta. Bpt. 1930, pp. 27, 28).—CJonUnuIng this study (B. S. B., 
68, p. 466), 10 yearling steers of choice, good, medium, and common grade each 
were fed in separate lots on the same ration. During a 167-day test the aver- 
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age daily gains in the respective lots wore 2.12, 2.00, 2.3, and 2.32 lbs. per head. 
The selling price per hundredweight was $223 higher for choice than for 
common steers, $1.81 higher than for medium steers, and 88 cts. higher than 
for good steers. The <lr<^sing percentage decreased progressively from 60.14 
for choice steers to 57.15 toi* common steers. 

I, Salt sick, its cauwso and pre\-entioii; 11, Mineral supplements for 
cattle, K. B. Blckkr, AV. 1M. Nial. and A. L. Sitfaly (Florida Bui, 2S1 
(t,9SI)t pp. 23f figii, 7J).~-The lii*st pari of tins bulletin reviews the early sta¬ 
tion work on dilferent pha^(‘s o£ this cattle problem and discusses the economic 
losses, cause, symptoms, cattle affected, and the practice of changing cattle 
from deficient range areas to areas whore they made rapid recovery and 
restored the supply of mineral elements lacking on the deficient ranges. As a 
result of investigations now in progress, it is recommended that cattle on 
salt sick soil areas he given a **salt sick” lick composed of 100 lbs. of 
common salt, 25 lbs. of red oxide of iron, and 1 lb. of finely ground copper 
sulfate. For more advanced oases 0.5 lb. of ferric ammonium citrate and 
2.26 gm. of powdered <*oppor sulfate are dissolved in a gal. of water, and 3 
fluid oz, per day of this solution given to mature cows and 2 fluid oz. to 
younger animals. 

The second part dls<*U6ses the value of different minerals as Hupplemonts 
to rations deficient in minerals. Common salt is recommended for cattle at 
all times, and when calcium or iihosphorus is deficient in the ration access to 
finely ground steamed bone meal supplies the deficiency. Kock phosphate, 
because of its injurious effects, and iodine and sulfur, b(‘<*ause they are not 
needed by livestock in Florida, art not recommended. Comniorcial mineral 
mixtures are exi)ensive as <*omi)arod with the use of si)t‘(*Iilc supplements and 
In some cases have i^rovetl detrimental. 

[Sheep breeding; stwtli(‘s at tht‘ Moses FeU Auue.x FarmJ (Indiana Sta, 
Giro, 18S (WSL), pp, 18, 20, 2/, 5 ),—A llock of Merino ewes was 

bred to a purebred Merino ram, while a similar flock was bred to a purcbx'ed 
Southdown ram. A flock of 25 western ewes and a flock of native ewes were 
also bred to Southdown rams. The western and native ewes produced more 
lambs and faster gaining lambs tluni the Mermo ewes. The Merino-Southdown 
lambs wore larger and thriftier than Merino lambs. 

Comparison of Iluiiipsliiis^ and UamboniUet rams ns sires of market 
lambs, W. 3*1 Josunu (AFoniana K/«. Bui, 250 (WOl), pp, 15, figs, 3),—Continu¬ 
ing this study (M. It., fit, p. 2f)i), it was found that lambs sired by Hamp¬ 
shire rums out of grade flue wool t*wos ^er<» lieavier and in better condition 
than lambs by liamboullh^t rums out of similur ewes when grazed on summer 
range adapted to the production of mllk-iat lainh-i. However, when grazed on 
foothills or low niountiiiii ranges, there was little differtmee in the condition 
or weight of the lambs. 

The profitable use of om* type of ram or the other on range adapted to the 
production of fat lamiKs appeared to dei>end ujiou tlie level of market prices, 
on the spread betweem fetMler and fat lambs, and on the demand for fine wool 
ewe lambs for breeding purposes. The ust^ of rams of the mutton breeds 
required careful eonsidoratlou of the source of breeding stock, since large 
scale changes in type of rams often n^sulted iu bringing into use rams below 
standard, and <‘ontinue(l use of such rams necessitated the purchase of ewe 
stock after several years If fim* wool ewes were desired,. There were no 
appreciable differences in the weight of pelts of lambs sired by Hampshire 
rams and those of the fine wool lambs that were free from body wrinkles* On 
the basis of percentag<' of live weight, however, the pelts of the fine wool lambs 
were slightly heavier. 
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Feeding low-priced wheat to lambs, M. H. Saukdehison and L. Vinke 
{Montana 8ia. Sul, 249 {1931), pi), 14, M- i).—Feed-lot studies wa’e made in 
cooperation with the IT. S. D. A. Pmvoau <tf Agricultural Rconomics during 
the winter of 10l>0-r>l of 30 lainb-feediug entorinisos located in different sections 
of the State. The records bas<'d on feeding j‘(M*ords, e\periences, and financial 
fetatements of the operators were divided into two major groups, tliobe feeding 
beet pulp or other beet by-products with wheat or other small grains and hay, 
and those feeding only wheat or other small grains, hay, nnd feed supplements. 

When wheat, alfalfa hay, and beet pulp were fed, good results were obtained, 
and a fair profit over feed and other costs was returned. Some feeders found 
that a comparatively long period was required to finish lambs on wheat and 
alfalfa and that a full feed of grain w as necesbury in order to fatten the lambs. 
A heavy feeding of alfalfa without a corresponding increase in grain caused the 
lambs to grow rather than fatten. A mixture of barley and wheat was easier to 
handle than wheat alone. When wheat "was fed the death losses ranged from 
2 to 3 per cent, which wore no higher than losses when other grains were fed. 
The same care was necessary in starting lambs on wheal as was needed for 
starting on other grains. 

Most of the operators made use of beet tops and grain and hay stubble by 
pasturing lambs for from 3 to 5 weeks before starting them on a fattening 
ration. Using eflacient equipment adapted to lamb feeding reduced labor costa 
and death losses. 

[IiiXpcriments with sheep and goats in Texas] {Texas Sta. Itpt. 1930, 
pp. 22, 23, 25-27, 28-31). —This continues work previously noted (E. S. R., G8, 
p. 468). 

Belahon of skinfolds to loeight of fleece on Ramhouillet sheep, J. M. Jones 
and B. L. Warwick.—In order to study the skin folds in more detail, an accm*ate 
record of the number and estimated size of skin folds was made for each animal 
after the yearling fleece was removed, and the folds were given an arbitrary 
value according to their size. These values were totaled for each body region 
and then combined for a total figure or score for each animal. A study of 
the scores showed that more heavily folded animals were included in each type 
in the ease of rams than ewes. The correlation coefficient between score and 
animal weight for ew^es was 0.2G±0.0r>, between score and 3-year-old fleece 
records 0.46±0.05, between score and shrinkage percentage 0,39±0.05, and be¬ 
tween score and diameter o£ ffiior on thigh 0.32±().0C, For yearling rams the 
only correlation found was between score nnd shrinkage percentage 0.3i:0.08. 
The results ^ow’ed that the only efCoct of skin iolds was that as animals grew 
older those with abundant folds had heavier fleeces, that tlie fleeces shrank 
proportionately more, and that heavier-folded animals tended toward coarser 
wool on the thigh than smoother-bodied animals. 

Methods of preparing sorghum roughage and grains for feeding to fattening 
lamds, J. M. Jones and A. K. Mackey.—In this test 6 lots of lambs were fed for 
112 days. The feed required per pound of gain in lot 1 was 3.89 lbs. of whole 
threshed milo, 0.43 lb. of cottonseed meal, and 3.30 lbs. of alfalfa hay; in lot 2, 
4.68 lbs. of whole threshed milo and 3.8 lbs. of alfalfa hay; in lot 8, 4.3 lbs. 
of W'hole oats, 0.48 lb. of cottonseed meal, and 3.1 lbs. of alfalfa hay; in lot 4, 
5.28 lbs. of whole oats and 3.59 lbs. of alfalfa hay; in lot 6, 4.04 lbs. of ground 
threshed milo, 0.45 lb. of cottonseed meal, and 3.62 lbs. of alfalfa hay; and in 
lot 6,1.72 lbs. of whole threshed milo, 2.81 lbs. of whole oats, 0.5 lb. of cotton¬ 
seed meal, and 8,2 lbs. of alfalfa hay. The average daily gains in the respective 
lots were 0,86, 0.8, 0.29, 0.82, and 0.32 per head. 

Alfalfa hay i\ sorghum fodder, sorghum fodder and alfalfa, and sorghum 
fodder and limestone for fattening lamhs, Stangel and J- M. Jones.—^In cooper- 
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ation with the School of A‘;ricnlUiie, Texas Teclmological CoUogo, six lots of 
20 lambs each wore fed a bai^al ration of ground inilo hi'ads and cottonseed 
meal. In addition Ihc respoctive lols r<'coiTod nlfalla hay, equal parts of alfalfa 
hay and chopped hogari fodder, one pari of alfalla hay and tlnee parts of 
chopped hogari fodder, chopped hegari fodder and 0.2 o'/. of Uiii<*sl(>ne flour pet- 
head daily, choppeil hogari fo<ldt‘r and 0.1 oz. of llniostoiic flour, and chopped 
hegari fodder. The average daily gains in flio respective lots were* 0,84, 0.33, 
0.3, 0.34, 0.35, and 0.25 lb. per head. Lot 1 required loss feed per unit of gain 
than any of the other lots, and lots 4 and 5 required less feed than lots 2, 3, 
and 6. Due to the dilfcrcnce in the price of allalfa hay and ground hegari 
fodder, the lambs in lots 4 and 5 made the most economical gains. 

A study of the addpiation of ilie CorrlcdaJe sheep to southwest Tewas oondU 
tionSf X M. Jones and B. L. Warwick.—^The smallest difference in weight of 
Bambouillet and Oorriedalc ewes was at 8 years of age, when the Rambouillcts 
were 7,4 lbs. heavier, and the largest difCereucc was at 2 5 oars, whem the Bam- 
bouillets wore 19.1 lbs. hoavhu*. Bambouillets slieared more coarse wool at all 
ages than Corriednlos, and while up to and Including C years the Oorriodales 
sheared more clean wool, after this date the llambouillels wTre equal to or 
slightly better than the Corriedales in this respect. In staple length of fleece 
the Corriedales excelled at all ages, the greatest diHerenee being at 1 jear of 
age and the least at 7 years. The libers of the Corriodalo flcocc^s were naturally 
coarser than those of the Ramboulllets. The Ooniedale ewes produced more 
lambs as yearlings than did the RambouilUds at the same age. During a U-year 
period 3.5 per cent of the Ramboulllt‘t and 5.2 per cent of the Corriedale ewes 
failed to raise their lambs. The Corriedale ewes proilucod 5.9 per cent of twins 
and the Rainbouillots 9.5 per cent. The percentage of lambs raised was 85.2 
per cent for Corriedales and 80.1 per coni for Rambouillets. There was little 
difference In the mortality rate of the ewes. 

Determining grades and sliHnkages of Texas wool and mohair^ S. P. Davis 
and J. M. Jones.—study was made of the shrinkage of 8,476.7 lbs. of wool and 
676,65 lbs. of mohair. The highest-shrinking wool fleece had a shrinkage of 
75.47 per cent, while the lowest shrinkage was 58.58 per cent. The av<*rage 
shrinkage of flne Texas wool was Cl.31 xku* cent, of half-blood wo(»l 51.2, of 
three-elghths-blood wool 51.22, and of quarter-blood wool 49.5 i)er cent. 

The average sliriuktige of lloecd's from 23 uginl Ranvhoulllet rams was 04.87 
per cent, from 10 yearling rams 01,9, from 171 age<l <*wes 59.44, from 83 yearling 
ewes 02.73, and from 25 grade RtuulxniiHet ewes 59.6 per cent. The avt^rago 
shrinkage of fleeces from 2 OoiThHlnle rams was ryO.tSf) imr ctmt, Irom 27 agwl 
ewes 50.39, and Svom 7 yearling ew*es 50.1 ytor ctail. 

The average Slirinkage of mohair from 18 Angora bucks In the fall of 

1929 was 18.55 per cent and from 60 <IoeK 10.71 per cent. In the spring of 1930 
the average shrinkagt* of inoimir flews's from 18 bucks was 16.83 per cent and 
from 69 docs 22.20 per cent. 

Relation of age of animal to fineness of wool and mohair, J. M. Jones and B. 
L. Warwick.-—-A study of the cllaraet(*r of the fibei*s of Rambouillet sheep and 
Angora goats showed that wool reached its maximum average diameter when 
the animal was 4 years old, after which there was a small but steady decline 
to 11 years, while mohair continued to increase in diameter to the seventh year, 
remaining fairly constant to 10 years, and becoming coarsest at 11 or 12 years. 
The difference in average wool diameter l)etween different ages was loss than 
0.0001 in., while the difference for mohair fibers was 0.0000 in. 

The Angora goat industry of Oregon, 0. M. Nmlson (Oregon Bta. Bui, 289 
(19Sl)f pp, 27, figs, d).—Continuing this economic survey of the Angora goat 
Industry in Oregon (E. S, R., 04, p. 308), it was found that only 22 per cent of 
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the total farm investment on the farms studied was used by the goats. The 
total investment per goat was $30, of which $26.36 was for real estate Invest¬ 
ment, The total cost of labor per goat was 63 cts., of which 66 cts. was for 
operator labor. The amount of labor per goat, exclusive of contract shearing^ 
was 2.11 hours. The gross cost of running goals was $3.05 per head, of which 
63 per cent was for feed and pasture, 22 per cent for labor, 10.5 per cent for 
capital charges, 2.0 per cent for predatory animal control, and 1.6 per cent for 
miscellaneous expenses. The annual losses averaged 17.4 per cent, of which 
more than half was due to disease and predatory animals. 

The average flocks were composed of 1 per cent of billies, 41 per cent of 
does, 20 per cent of kids, and 38 per cent of wethers. The average fleece 
weight for all flocks was 4.63 lbs. 

Rations for fattening swine, E. G. Godbey (South Carolina^ Sta, Bui, 277 
pp. 8, figs, 2 ),—The results of four experiments (E. S. R., 64, p. 663) 
show that self-feeding corn and fish meal free-choice to fall pigs in dry lot in¬ 
creased the rate of gain and the return per pig as compared with hand-feeding 
the same feeds. On green barley pasture the rate of gain was not Increased 
by self-feeding free-choice, but the cost per 100 lbs. of gain was decreased and 
the return per pig increased. The green barley improved the hand-fed ration 
more than the free-choice ration, but in both cases the forage decreased the 
cost of gains and increased the return per pig. Grazing increased the yield of 
barley per acre as compared with the adjoining lots not grazed. This difference 
was attributed to the ** stooling out ” of the grazed barley. 

Methods of feeding and the feeding value of grain sorghnms for swine, 
F. Hate (Texas Sta* Ept, 1980, pp, 78, 78).—Continuing this study (B. S. B., 
68, p. 469), 2 tests of 90 days each were conducted. 

In the first test 8 lots of pigs averaging 55 lbs. per head were used. Pigs 
self-fed whole mUo in dry lot gained as much as those fed ground milo and 
required 8 lbs. more milo and 3 lbs. less protein supplement per 100 lbs. of gain. 
Pigs self-fed whole kafir gained 8 lbs. more per pig than those fed ground kafir 
and needed 5 lbs. more grain and 3 lbs. less protein supplement per 100 lbs. of 
gain. Pigs self-fed whole dry milo gained as much as those fed whole milo 
soaked for 24 hours and hand-fed three times daily, and required 1.6 lbs. more 
grain and 4 lbs. less protein supplement to produce 100 lbs. of gain. Pigs self- 
fed dry milo heads gained 9 lbs. more per pig than those fed milo heads soaked 
for 24 hours and hand-fed three times daily, and required 48 lbs, more heads 
and 4.25 lbs. less protein supplement per 100 lbs, of gain. 

In the second test, 6 lots of 10 pigs each averaging 62 lbs, per head were 
used. Pigs hand-fed whole kafir twice daily in a trough on a concrete floor in 
dry lot gained 16 lbs, more per head than pigs fed the same amount of whole 
kafir on a dirt floor,, and required 58 lbs. less grain and 8 lbs. more tankage to 
produce 100 lbs. of gain. Pigs hand-fed ground kafir twice daily as a slop 
feed gained 1 lb. more per pig than thohe hand-fed whole kafir twice doily and 
saved only 2 lbs. of grain and 1.5 lbs. of tankage per 100 lbs. of gain. Pigs 
self-fed whole milo gained 6 lbs. more per head than those self-fed ground 
milo, and required 13 lbs. less grain and 5 lbs. less tankage to produce 100 lbs. 
of gain. 

The causes of soft pork, W. L. Robison (Ohio Sta. Bimo, Bui 152 (1981), 
pp, ISj^-ISB ),—^In this discussion of the causes of soft pork, the information 
was obtained from published reports of the cooperative soft pork investigations 
carried on by the tJ. S. Department of Agriculture and a number of State 
experiment stations. 

[Poultry studies in New Hampshire] (Neto Hampshire Sta, Bui 256 (1981), 
pp. The results of several studies are noted. 
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Poultry study.^This study covered 22 flocks o£ Rhode Island Rod pul¬ 
lets, each flock boinej of uniform ago, A sample of 100 eggs was taken at 
weekly Intervals from each floclc and each egg weighed Individually. At 60 
weeks of age the birds were laying eggs of maximum sisse. January-hatched 
pullets began laying niaxinmm-feized eggs in November or December, February 
pullets In December or January, while May pullets did not begin laying large 
eggs until March or April. Of the eggs laid by the throe best flocks, 87 per cent 
weighed 24 oz. or more i)er dozen when the birds were 60 weeks old, while only 
61.7 per cent of the eggs from the thr^^e poorest flocks weighed this much. 

Poultry thrives on cafeteria hy^ienu —Continuing this study (E. S. B., 63, 
p. 066), T. B. Charles and H. 0. Shiiirt fed iwo pens of 100 birds each for 12 
weeks. One peu received the regular station laying ration, while the other lot 
had each ingredient of the ration supplied in an individual hopper. The birds 
fed free choice ale more corn meal and less whole corn and more whole wheat 
anti less bran than those givtm the regidar ration. The nutritive ratios of the 
feeds coneumecl were 1:4.98 and 1:4.82 in the free choice and control lots, 
respectively. 

Feeding an abundance of mangel beets to two loth of Leghorn hens lowered 
egg production and throw the birds out of (‘ondition. These birds were slow 
to respond to corrective treat ment. Affected birds showed a .shrinking of comb 
and wattles, and the comb took on a puiplish cast. The majority of the birds 
molted. 

Vitamin A requirements of chicks ,—^Birds f('d varying levels of cod-liver oil 
by Stuart in addition to a basal ration otherwue deficient in vitamin A showed 
marked kidney injury, while microscopic examination of the fo(*es indicated 
vitamin A deficiency. These results wore believed to indicate that a ration 
should contain other sources of vitamin A besides cod-liver oil. Control groups 
fed the basal ration only showed no retardation in growth. 

Trials of in^adiaied substances ,—^In this test by Btuart three groups of 60 
chicks each were fed rations containing 0.25 per cent of irradiated yeast and 
0.6 and 1 per cent of irradiated ergostorol, respectively. The growth rale was 
satisfactory In all lots, and there were no indications of rickets. 

Rapid feathering helped to prevent bare buefca.—-Stuart and Charles found 
that chicks hatched from a rapid featherii\g strain of birds were well feathered 
l>efore reaching broiler age, while a large percentage of barc-lmck broilers was 
evident In birds hatched from a slow-featliering strain. 

Temperatures in battery brooding ,—Stuart and Charles noted that chicks de¬ 
veloped a slipped-llgauiont condition of the hook under a high-brooding tempera¬ 
ture, while other groups brooded under similar conditions but with reduced 
temperatures were only slightly affected. 

Control of cannibalism,---^imxYi and Charles found that supplying pine boughs 
dally to two pens of 200 birds each was effective In controlling an outbreak of 
cannibalism. 

Methods of feeding riCghorn hens, J. S. Oakvkr (Washington Col 8ta, Bui 
254 (19Sl)f pp, 16, fig, J).—Concluding this study (H. S. B., 04, p. 660), the 
results do not indicate that hens require scratch grains fed in the litter either 
for exercise or maximum production. Feeding scratch grains In limited amounts 
In hoppers in addition to the mash proved to be fully as ej(n<‘Jent us the feeding 
of mash in hoppers and scratch grains In the litter. Feeding hens by means 
of pellets compared favorably with the ull-mash method, but neither method 
gave as satisfactory results as either of the above scratch and mash methods 
of feeding laying hens. 
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Study of the calcium-phosphorus ration in feeds for chicks, R. M. Sher¬ 
wood (Tessas Sta. Rpt 1930, p. S3).— Preliminaiy studies indicate that chicks 
receiving rations with a calcium-phosphorus ratio of from 1.0.29 to 1.057 
grew better than those receiving rations with a calcium-phosphorus ratio of 
1:1.42. 

The effect of cottonseed meal and other feeds on the storage quality of 
eggs, R. M. Sherwood (Texas Sta. Buh (1931), pp. 19, fiffs. S).—Continuing 
this .study (E. S. R., 63, p. 470), it was found that eggs from hens fed meat 
and bone scraps held up well in storage. Feeding cottonseed meal, crude cot¬ 
tonseed oil, partially refined cottonseed oil, and ether extract of cottonseed meal 
to hens caused their eggs to deteriorate in storage. The yolks of such eggs 
^aried in color from salmon to dark green, and the whites from normal color 
to pink. The color analyses of the eggs indicated that the difference in the 
color of the yolks of storage egg? from hens fed meat and bone scraps and from 
hens fed cottomseed meal was due to a large reduction in the amount of red, 
orange, and yellow pigments and a smaller reduction in the amount of gi’een 
pigment in the yolks of the cottonseed meal eggs. 

Feeding a ma-^h containing 9 per cent or more of cottonseed meal caused the 
yolks of eggs to increase in size during storage and to contain a smaller per¬ 
centage of fat than 3 ’olks of eggs from meat and bone scraps rations. As the 
amount of cottonseed meal in the ration Increased, the percentage of fat in the 
3 oik decreased accompanied by an increase in the percentage of water, but the 
percentage of protein remained constant probably because the yolk absorbed 
albuminous material along with water from the whites. When hens received 
2 gm. of cottonseed meal daily a small perc^tage of their eggs graded as 
seconds when removed from storage, and when 8 gm. were fed a larger per¬ 
centage of eggs graded seconds and a few as discards at the end of the storage 
period. 

Over 90 per cent of the eggs laid by hens receiving 8,10, and 12 gm. of cot¬ 
tonseed meal daily and nearly 60 per cent of the eggs laid by hens receiving 
9 per cent of cottonseed meal in their mash deteriorated dm-ing storage. Feed¬ 
ing extracted cottonseed meal with a low fat content did not cause the eggs 
to deteriorate to the same extent as feeding regular cottonseed meal, and feed¬ 
ing 1 gm. daily of refined cottonseed oil and cod-liver oil had no effect on the stor¬ 
age quality of the eggs. Storing for 5 months in a frozen condition the mixed 
yolks and whites of eggs from hens fed cottonseed meal resulted in a dark 
red color of the mixture. 

It was evident that the cause of deterioration of eggs during storage was 
either the oil of the cottonseed meal or something closely associated with it. 
Feeding lettuce did not correct the injurious effects of cottonseed meal on the 
storage quality of eggs. 

Natural and artificial incubation of hens' eggs, 0. M. Bice and F. (4 
Botblho (Eawail 8ia. Ciro. S (1931), pp, 23, flus. 16).—The hatching of eggs by 
natural and artificial means is discussed in this publication. 

Estimating egg production by the score card, C. S, Piatt and J. 0. Taylor 
(NciO Jersey Stas, Mints to Poulirymen, 19 (1031), No, 12, pp, 4, fig, i).—The 
use of the store card as a supplement to trap nest records In the selection of 
breeding slock is described. 

The role of egg laying contests in Hock improvement, J. W. GtOOdman 
(New Jersey Stas, Hints to Poulirymen, 19 (1931), No, 10, pp, 4, fig- 1.)—The 
value of egg-laying contests in the establishment of high-gi*ade flocks of record 
birds is described and illustrated by a diagram. 
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[Dairjr cattle studies in New Hampshire] (Neto Hampshire 8ta. Bui. 256 
(1931) t pp. 5, 6). —^The results of the two studies are noted. 

Perspiration a factor in animal metahoHsm. —^In cooperation with the 
Carnegie Institution of Washingtou, B. G. Ritzman lound a wide variation in 
the amount of water given off through the lungs and skin of dairy cows. Even 
on a maintenance ration from two to three times more water was lost by 
insensible perspiration than the amount passed In the urine. Under normal 
temperature conditions and on a uniform feed level the amount of water 
passed as urine remained fairly constant, but the amount lost as insensible 
perspiration varied as much as 12 or more pounds. However, when a sudden 
<lrop in temperature occurred the insensible perspiration dropped also and more 
excess water was eliminated as urine. 

Higher energy cdlue found for alfalfa. —^Nutrition studies showed that the 
net energy value of timothy hay was 43 therms and of linseed meal 89.9 
therms. These results closely agreed with those of Armsby. On the other 
hand, alfalfa hay had a net energy value of 49.6 therms per 100 lbs. of hay, 
which was materially Iiigher tlian the amount (34.2 therms) given by Armsby. 

[Experiments with dairy cattle in Texab], 0 0. Copeland (Terns 8ta. Bpt 
1930, pp. 79-85).—The results of two studies, both of which are continued 
(B. S. B., 63, p. 472), are noted. 

Feeding value of cottonseed hulls as a roughaae for growing dairy heifers .— 
Up to the present time groups of htdfers fed hay or cottonseed hulls have not 
differed significantly in score in five different scorings, except in one case when 
the difference was only 3.2 times the probable error. 

The use of cottonseed meal and hulls as a ration for laotating dairy cows ,— 
The two groups of cows that had been alternating on the cottonseed meal and 
balanced rations were placed in dry lot and received the cottonseed meal 
ration only. The first of these groups was fed cottonseed hulls and silage ad 
libitum, while the second group received hulls only. The other two groups of 
cows were continued as before. The production of the gi-oups In dry lot was 
somewhat lower than that of the groups on pasture, and those receiving hulls 
only produced considerably loss than those receiving hulls and silage. Some 
of the cows in both groups in dry lot have had their eyesight Impaired, but 
none have gone completely blind, and some have shown slight swelling in the 
Joints which was temporary only. Of the cows In dry lot, those receiving 
silage were in better condition than those receiving hulls only. Considerably 
more udder trouble as shown by infected quarters and ropy milk was evident 
in the dry lot cows than in the cows on pasture. Those results show the 
value of pasture for cows fed cottonseed meal as the sole concentrate with 
cottonseed hqlls as roughage. Silage delayed the undesirable effects of the 
cottonseed meal-cottonseed hull ration, but did not eliminate them to the 
same extent as did pasture. 

The intensive management of permanent pasture in. dairy farming* 
R. M. Salteb and R. B. Yodbb (Ohio 8ta. Bimo, Buh 152 (1931), pp. 155-163^ 
figs. 8).—The second year of a study of the intensive Hohenheim system of 
pasture fertilization and managemeot has been completed. A 30-acre blue- 
gi’ass pasture was divided into 8 6-acre paddocks and 3 4'acre paddocks* A 
basic fertilizer treatment of 500 lbs. of superphosphate and 120 lbs. of muriate 
of potash per acre was applied to the entire area except for small cheCk sec¬ 
tions, Sulfate of ammonia was applied at the rate of 150, ISO, 100, and 100 
lbs. per acre at Intervals from IMarch 15 to August 20 each year. Three small 
85463—-31 — ’6 
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test plats were located In each paddoch, one of which received no treatment, 
one the basic fertilizer, and one the complete treatment. 

This system of management was found to have the following advantages: 
A lengthening of the grazing season by about 3 weeks, an Increase in protein 
content of the herbage and in total production of both protein and dry matter, 
an Increased carrying capacity per acre with corresponding decrease in graz¬ 
ing area required, a reduced manger feed consumption, and an Increased density 
of turf. The disadvantages of such a system were a relatively high acre cost, 
the need for skillful grazing management, and the difficulty in maintaining 
white clover in the herbage. The adoption of such a system depended upon 
the market price of nitrogenous fertilizers, the amount and value of available 
pasture, its ability to produce grass, and the response of the soil to fertilizer 
treatment. 

It is suggested that for soil which is fairly acid an initial application of 
lime is advisable. The size of the paddock should be determined by the size 
of the herd, and each paddock should be provided with i^ade and water. Mow¬ 
ing the pasture once or twice a year prevented weeds from going to seed, and 
harrowing to scatter dung piles promoted even growth over the entire area. 
The cows were turned into the pasture when the grass was 3 or 4 in. high and 
were shifted to a new field when the herbage had been grazed off. 

Early, intermediate and late cut soybean hay for milk and bntterfat 
prodnction, J. H. Hilton, J. W. Wilbue, and W. P. Epplb (Indianei 8ta» Bui. 
346 (1931), pp. 24, figs, i-i).—Concluding these studies (B. S. R., 65, p. 169), 
it was foimd that soybean hay cut when the pods were completely formed, the 
beans well formed, and the lower leaves turning yellow was superior for both 
milk and fat production to hays cut in earlier stages of maturity. On the 
basis of production per acre late-cut hay produced about 19 per cent more 
milk and 29 per cent more butterfat than early-cut hay. In the two tests con¬ 
ducted to compare intermediate and late<iut hay, the late-cut hay produced 
about 11 per cent more milk and 12 per cent more fat in one test and approxi¬ 
mately 13 per cent more milk and 18 per cent more fat in the second test than 
early-cut hay on the acre unit basis. There was practically no differ^ce in 
the effect on body weight of the different hays. The cows refused 3 per cent 
of the early-cut hay, 5 per cent of the intermediate-cut hay, and 6.4 per cent 
of the late-cut hay. 

Potatoes for dairy cows, X R. Dice (North Dakota 8ta. Bui. 249 (1931), 
PP- 19, fig- i)."-Concluding this study (B. S. R., 63, p. 866), potatoes fed in 
amounts of from 25 to 40 lbs. per head were found to be a good succulent feed 
for cows in milk. The milk and fat production was as high when potatoes 
were fed as when com silage was fed. Since the potatoes were not as palatable 
and were more laxative than corn silage, the cows lost their appetite for them 
after several months’ feeding. It was found necessary to cut or erush potatoes 
before feeding In order to avoid choking. When cows were fed for consid¬ 
erable periods on potatoes that were partly decomposed; sprouted; sunburned; 
frozen and thawed out for short and long periods; decomposed, sprouted, and 
sunburned; or on potato sprouts; there were no evidences of toxic properties in 
either the potatoes or potato sprouts, and there was only one case of slight 
digestive disturbance. 

The flavor and aroma of the milk and butterfat were not affected by feeding 
potatoes, and butter made from fat produced while cows were on potatoes was 
normal in body, texture, and keeping qualities. Milk and cream rapidly took 
on a potato flavor when exposed to air heavy with potato aroma. While 
pasteurizing potato-flavored cream at 142* F. for 30 minutes removed some 



DA.IIIY FAUMING—DAIRYING 


m2] 


()7 


of itb objectionable fluv<n', it did nol render the cream fit for the manufacture 
of even fair butter. 

Oocoanut meal in the dairy riitfoti, A, E. Plukins {Ohio Sta, liiino. Bill 
152 {1931), pf). /75-/7/)).—Tlio .ItTsoy herd at tlio Haniiltou (lonnly Experi¬ 
ment Farm was divided into hvo arouim and fed by alternate <*alciKlar months 
on the two i^rain rations being c(>mpared from November to March, inclusive, 
M’be roughage portion of the ration con‘-i'*l<Ml of niKod lia.N, corn stover, and 
corn silage. One of the grain mixtnre'=i contained no cotonul meal, while 
in the other mixtui^e 300 lbs. of coconut meal replaced 75 lbs. ea(*h of cotton¬ 
seed and linseed meal and 50 lbs, CM(*h of Around corn, oats, and wheat. The 
percent a AO of digestible crude protein was slightly lower and the total digest¬ 
ible nutrients sUalitly highor in the (‘ocomil meal mixture. The grain was fed 
at the rate of 1 Ih. to 2.5 lbs. ol milk produced. 

The production of milk was about 3 per cent greaLer, and the cost of the 
ration was slightly lower wbeii the coconul meal mixture was fed. Since 
the coconut meal had a lower protein <*ont<ml than cottouseecl meal and linseed 
meal, substitution could uot be made pound for pound without lowering the 
protein content of the mixtuio. For this reason more coconut meal had to be 
used, replacing part of the home-grown grains as well as the high-protein con¬ 
centrates. The fat tost of the milk was not incroased by the use of the coco¬ 
nut meal. 

Raising calves on diry calf meals, I. R. Jones, P. IM. Bbandt, and F. D. 
Wilson {Oregon tila, Bui 200 {1981), pp, 80, iS).— In an effort to deter¬ 

mine at what age calves ('ould bo successfully weaned from milk; if it were 
possible to raise thrifty calves on dry calf meal, hay, and water when milk 
feeding was discontinued at about 0 weeks of age; the relative value of 3 dry 
calf meals varying in amount and quality of proteins, minerals, and vitamins; 
and the cost of raising calves to 6 months of age under this system, grade 
calves averaging 14 days of age were divided into 8 lots of 10 head each. The 
calf meals fed in the respective lots contained 22.96, 16.47, and 19.46 per cent 
of protein, while the oats-and-vetcb hay fed to all lots contained 7.34 per 
cent of protein. Individual records were kept of all amounts of milk (to 6 
weeks of age) and calf meal consumed. The hay was fed to each group and 
the average consumption determined, and fresh water was kept before the 
animals at all times. Weight, height at withers, heart girth, and belly girth 
were taken at the beginning of the test and once each month thereafter. 

While the three calf meals used produced satisfactory growth, the ones con¬ 
taining tlie higher amounts of protein gave somewhat the better results. The 
calves were weaned from milk at from 30 to 50 days of age without any notice¬ 
able setback, and the animals were normal in size at 180 days of age. Up to 
196 days of age tbo average calf of all groups had consumed 154 lbs. of whole 
milk, 87 lbs. of reconstituted skim milk, 532 lbs. of calf meal, and 567 lbs. of hay. 
The average dally gain of all calves was 1.24 lbs. per head, and the average 
cost per pound of gain was 8.2 cts., using basic prices for feed stuflte. This 
system of raising calves lowered the feed cost to 6 months of age from $10 
to $15 per head as compared with the feeding of milk for the entire period. 
In addition to saving feed, the system also required less labor. 

Milk cools best in dry storage {Nev> Hampshire Sta. Bui. 256 (1931), 
pp. 7, 8).—Continuing these studies (B. S. E., 63, p. 270), W. T. Ackerman 
and H. G. Moore found that the amount of contamination of milk was less 
in dry coolers than in wot type coolers. The difference was due to the slower 
cooling of the wet type cooler, allowing rapid multiplication of the original 
bacterial content* It was shown that milk containing less than 5,000 bacteria 
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per cubic centimeter at the time cooling started and held below 50® F. was 
insured of desirable quality. A 40-qt. can of milk which required 1.5 hours to 
cool to 50® and 4.5 hours to cool to 40® had a bacterial count 15,5 hours after 
production of only 600 per cubic centimeter. On the other hand, a can con¬ 
taining 75,000 bacteria per cubic centimeter at the time of production increased 
in bacterial count to 246,000 per cubic centimeter in 16 hours. Milk cooled 
with a surface cooler, using well water and the cans placed in dry storage, 
may Increase only 8 per cent in bacterial count in 12 hours or it may increase 
even 610 per cent. Initial contamination of milk was usually found to be due 
to dirty milking machines, dirty cans, or dirty cows. Bacterial counts taken 
on milking machines as soon as the machine was removed from the cow showed 
bacterial counts ranging from, 100 to 670,000 per cubic centimeter. 

Transporting and handling milk in tanks, R. P. Hotis (U. 8. Dept, Agr,, 
Tech, Bui. ^JjS {1931), pp, 24, figs, 9), —^This study was undertaken to deter¬ 
mine the methods of handling milk delivered to plants in tanks, the labor and 
time requirements of tank delivery, the advantages and disadvantages of such 
deliveiT, and the cost of handling milk in this manner. The results obtained 
were based on records from 800 tank trucks, 89 trailers, and 63 tank cars, and 
observations were made on 82 tank trucks, 29 trailers, and 28 tank cars. 

The advantages of tank truck and tank car hauling over hauling milk in 
cans were found to be (1) better temperature control of the milk, (2) better 
sanitation, (3) smaller investment in cans, (4) smaller loss of Tnlik, ( 5 ) less 
labor at cotmtry plants. (6) the handling of more milk in the same area by the 
city plant, (7) a saving in washing powder and labor needed for washing, 
(8) reduction in floor space at country plants, and (9) as an advertising 
medium. 

OChe tank truck was the most flexible type of transportation. Another advan¬ 
tage of this method of hauling over the tank car was that country plants 
could be located independent of railroad sidings and on cheaper land. The 
method also saved cartage from terminal to milk plant. On the other hand, 
the tank car had a number of advantages over the tank truck which bene¬ 
fited the railroad as well as the milk plant. With this method the railroad 
had no Investment in the cars, did not have to provide platforms at terminals, 
had no expense for ice, and no claims for spilled milk. From the standpoint 
of the plant the tank cars reached the city more regularly than trucks, less 
storage space was required at country stations, loading was done by mechanical 
means thus saving labor, and extra cars provided at the country plant saved 
storage tanks in the city plant. 

VETEBUTAET MEDICINE 

[Work In animal pathology at the Texas Station] {Texas Sta. Rpt 1930, 
pp. 7-1$, a, IS, lse-141). reporting upon the study of loin disease of 
cattle it is stated that the fi^d work conducted by H. Schmidt was concluded 
and the laboratory closed. Satisfactory results were obtained in checking the 
bone chewing habit and reduction in losses through the feeding of bone meal. 
There were six times as many cases of loin disease and five times as many 
deaths from the disease among the control animals as among the animals fed 
bone meaL The losses from unknown causes were likewise about five times 
as high in the control animals as in the animals fed bone meal. Of the sub¬ 
stitutes for bone meal that wei^e tried, spent bone black was the only one 
that was voluntarily consumed by the animals without the addition of cotton- 
se^ meal. Dicaleium phosphate mixed with equal parts of cottonseed meal 
and salt and a commercial preparation known as Dicapho, also fed mixed with 
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equal paits o£ cottoiiBeed meal ami fejilt, Ukl not check the bone chewing habit 
when the calcium compound was fed in the amount of 3 oz, per day. Neithci 
was the bone chewing habit broken when these two compounds were given as 
a drench for a year at the rate of 4 oz. per day. Tests with filtered loin disease 
toxin stored at refrigerator temperature or at room temperature showed that 
the toxin loses its potency more or less rapidly. Loin disease material stored 
at room temperature for 3 years still gave toxic cultures. The filtered toxin 
of such a culture in the tenth gonoratlon readily brought do\vn a heavy beef 
animal with loin disease when injected with 0.76 ce. (the smallest amount 
tested). The fifth gcneratit)u filtered toxin of tliis culture killed a heavy steer 
with loin disease when injected subcutaneously with 0.6 cc. The latter filtrate 
brought do\Mi a 110-lb. sheep with loin disease when injected subcutaneousl.N 
with 0.1 ce. of tho filtered toxin, while 2 White Leghorn cockerels injected sub 
cutaneoualy, 1 with 0.5 ee. and the other with 1 cc. of filtered toxin, shoivetl 
no effect. 

In vaccination work with live cultures of infectious abortion, by Schmidt, 
O. 0. Copeland, and tC. N.] Shepardson, 12J2 per cent of the 41 cows vaccinated 
and calving during tho year aborted. While this was about double the per¬ 
centage that aborted during tho 4 years previous, it was only one-half of the 
abortion rate during the 10 years preceding die practice of vaccination with 
live cultures. 

In reporting briefiy upon a study of swellhead of sheep and goats by Schmidt 
and |E.] Jungherr, it is pointed out that, as noted on page 74, a typical jaun¬ 
diced condition terminating in death can be produced by feeding lechuguilla. 
However, this sumo condition occurs In districts where the lechuguilla does 
not grow, indicating that the Jaundiced condition may be due to some cause 
other than feeding upon the lechuguilla. The plant TrWitlm terrestris was 
fed to goals for almost a month without clinical symptoms of sweHhead dev^op- 
iiig, but at autopsy at the close of the experiment all the fat tissue in the body 
was found stained a deep lemon yellow. 

In control work with stomach worms in sheep and goals very encouraging 
results were obtained by Schmidt and Jungherr from the use of a 1.75 per cent 
solution of copper sulfate plus 1 per cent Blackleaf 40 as a drench. 

In work with loco poisoning by F. P, Mathews and Schmidt at Alpine, Astra- 
galuH enrlei was tho spwdes found most prevalent producing the so-called locoed 
condition in both horses and cattle. In a survey made of the loco poison area 
by V, L. Cory, about nine varieties of loco weed were detected, only a few of 
which are siifiaciontly extensive to bo of importance. Astragalus earUl was the 
most abundant and .1. iroo/rwi less abundant, A new variety, A. argUloplilluSj 
was identified. 

Eeports of losses among sheep due to bltterweed, Acting odoraia, led to» 
experiments by Schmidt. It was found that where animals were force-fed by 
one method or another, as was necessary to secure consumption, they sue- 
cumbed, Indicating that this plant contains a substance poisonous to sheep. 

In further studies of anaplasraosis (B. S. E., 63, p. 470) by Schmidt, blood 
from infected animals allowed to stand 11 and 13 days, respectively, produced 
no detectable reaction whatever when inoculated into an uninfected animal,, 
while an animal inoculated with blood allowed to stand 10 days developed a 
body temperature on the twentieth day, although the parasite could not be 
detected in its blood. In an experiment in which blood was allowed to stand 
8 days at room temperature before being injected into a susceptible animal, a 
marked rise in body temperature resulted, beginning 42 days after the 
inoculation. 
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Pink eye in sheep in the one outbreak obsei-ved was louud by Schmidt to 
be infectious by direct transmission and by contact/ In the first instance the 
period of incubation was 3 days and in the latter 17 days. In tho single at¬ 
tempt made it could not be transmitted to goats. 

Work at the Sonora Substation with swellhead of sheep and goats and sore 
mouth of kids and lambs, by Juugherr, W. T. Hardy, and W. H. Dameron; 
stomach worms of range animals, by Hardy and Schmidt; infectious keratitis 
in sheep (pink eye), by Jungherr; bitterweed, by Dameron, Hardy, and Cory; 
and goat louse and sheep scab, by O. G. Babcock, is further considered (pp, 
136-141). The experiments show sore mouth of kids and lambs to be infectious, 
and seem to Indicate that it is communicated more readily and in more severe 
form from Md to kid than from kid to lamb. Of the several dipping prepara- 
Uons tested during the course of the study of the goat louse only three were 
found to be reliable or eflaeient louse killers, namely, (1) pure stilfur and 
wettable sulfurs, 800 to 326 mesh, (2) Thylox gas sulfurs, 300 me&h and finer, 
and (3) Botenen. In a study of the sheep scab mite In cooperation with the 
V, S. D. A. Bureau of Entomology it was found that this mite can not live 
beyond a 25-day period off the host. Nearly all the mites perished within 10 
to 15 days, while in a very few instances five mites were reported up to 20 to 
25 days after removal from the host. It was found that scab in certain In¬ 
stances at least may become apparently dormant during either extremely hot 
weather or during the cold winter months, only lo break out again during the 
spring or fall months when optimum temperatures prevail. The standard dips— 
nicotine sulfate (Blackleaf 40) testing 0.07 nicotine and lime and sulfur test¬ 
ing 0.18—proved effective on a two-dipping schedule, provided the heads of the 
animals are thoroughly dipped and furthermore that the temperature of the 
dipping solution ranges between 105 and llO*’ E. The higher temperature is 
recommended for summer dipping while the lower one is suggested for colder 
weather. 

[Studies in comparative pathology in Japan] (Jour, Japan. 8oo. Vet Soi., 
10 (1981), No. 2, pp. 57^-132, pl8. 5, figs. S).—The contributions here presented 
(B, S. E., 65, p. 568) are as follows; On a New Parasitic Nematode (Eustrongu* 
tides tricolor sp. nov.) in the Proventrieulus of Formosan Domestic Duck, by 
M. Suglmoto (pp. 67-67, Eng. abs, pp. 66, 67); Biological Studies of Abortion 
Bacilli, with Special Beference to the Identification of the Bacilli and BaciUm 
paratyph 08 U 8 B, by S. Suzuki (pp. 68-81); On the Correlation between the 
Smooth-Kougli Variation and the Elementary Bacteriophage in Bacillus suipesti- 
fer, by K. Itaba&hi (pp. 82-99, Eng. abs. pp. 97-99); Studies on Contagious 
Pleuro-pneumonia in Cattle—VI, Comparative Studies among Complement- 
Fixation Test Agglutination, I'recipitinogeu- and Precipltin-Beactlons for the 
Diagnosis of Contagious Bovine Pleuro-pneumonia, by S. Ito, S. Yamagiwa, and 
K. Itabashi (pp. 109-116, Eng, abs. pp. 115, 116); An Unusually Severe Out¬ 
break of Glanders In South Manchuria, by K. Okuda, T. Toyoshlma, I. Mochlda, 
V. Sato, and S. IJlcbi (pp. 117-127, Eng. abs. pp. 126, 127); and A Study of 
Unions Caused by the Invasion of Schistosommn turkestanlcum Skrj. in Cat¬ 
tle—Preliminary Eeport, by S. Xamagiwa (pp. 128-132, Eng. abs. pp. 181, 132). 

A spomlatiug anaerobic bacillus similar to the causal organism of black 
disease, A. D. MoEwsn (Jou7\ Omnpar. Path, and TJier., 44 (1931), No. 2, pp. 
149 -I 8 S ).—A description is given of a bacillus that has been Isolated in four 
Instances from the tissues of sheep which had died suddenly under circum¬ 
stances whei'e pathogenic anaerobic bacteria were suspected as the cause of 
death, although thei’e was no history of recent parturition or of wounding. A 
bacillus similar to the Badllits oed&natiem type, hold responsible for black 
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disease, was isolated in three instances from a total of D sheep from Wales. 
a?he organism was isolated in one instance only from material from over 150 
sheep from the Romney Marsh In Kent. It is pointed out that the findings sug¬ 
gest a peculiar local distribution of the microorganisms. 

Studies on sweet clover disease, L. M, Rodicbick and A. P. Schalk [North 
Dakota 8ta, Bui, 250 [1931), pp, 56, figs, B), — ^This is a summary report ol 
studies of sweetclover disease conducted at the station, earlier accounts of 
which have been noted (B. S. R., 59, p. 879; 61, p. 72; 65, p. 267). 

Attempts to extract the toxic principle of the sweetclover have failed. It 
is considered unlikely that the coumarln (the lactone or inner ester of 
o-hydroxy-cinnamic acid) causes the disease unless it results from a decom¬ 
position product. The toxic property seems to be inactivated very slowly, if 
at all, by age. One hour’s sterilization of the hay Is Insuflacient for complete 
destruction of the toxic principle. The disease is evidently a form of complete 
Intoxication rather than a primary infection. The chemical entity which 
has such a characteristic pathogenicity is still unknown. Nothing has been 
reported to suggest that moldy alfalfa or other feeds will cause this disease. 

It is pointed out that “ a highly F.uc<*essful trciitment for sweetclover hemor¬ 
rhage consists in the Intravenous injection of 750 to 1,500 cc. of defibrinated nor¬ 
mal bovine blood. No commercial hemostatic therapeutic agent of any value has 
been found, although the intravenous use of normal bovine serum has inter¬ 
esting possibilities. In making transfusions avoid if possible the use of blood 
of the other cattle fed on the same damaged hay which has resulted in the 
hemorrhage. It appears to be dangerous to attempt to use horse blood for 
therapeutic transfusion.*' 

A list is given of 21 references to the literature. 

Contagious abortion (New Eampshtre 8ta, Bui 256 (19St), pp, 23, 24), 
Control work with seven experimental herds of cattle near Durham by 0. L. 
Martin has shown that contagious abortion can be handled by the blood test 
combined with a practical plan of sanitation and isolation of each of the groups 
of n^ative, positive, and suspicious reactors. Some animals from these seven 
herds were observed to maintain a natural agglutination, indicating suspicious 
reaction. In one instance u dam and two daughters held to this condition, in¬ 
dicating the possibility of this being a famUy trait in their case. The injection 
of neutral acrifiavinc, an aniline dye solution, into the blood stream of reacting 
animals failed to alter the reaction. 

Farther studies on tho relation of the milk agglutiuatiou titre to the 
elimination of Bact. abortus from tho udder of tho cow, H. L. Gilman 
(Cornell Vet,, 21 (1931), No, S, pp, 243-^51), —In further work at the New 
York State College of Veterinary Medicine (B. S. R., 63, p. 772), milk from all 
four Quarters of the udders of 113 cattle was examined for agglutinin content 
and inoculated into guinea pigs for evidence of R, ahortua infection. 

** Of the 113 animals, 108 had a blood titer of positive at 1:80 or higher, 5 
showed a lower titer. B, alortus was recovered from the milk of 62.9 per cent 
of the animals showing a positive (1:80) blood titer and 78 per cent of those 
showing a positive (1:80) milk titer in one or more quarters. R. abortus was 
recovered but filve times from milk showing a titer of less than positive at 
1:80. The organism was recovered from 165 quarters, 36.9 per cent of all the 
quarters examined or 66.9 per cent of those with a complete reaction at 1:80 
or higher. 

“It seems probable that quarters showing agglutinins at 1:80 or higher 
are actively Infected with the organism and may eliminate It at any time. 
Quarters showing agglutinins under 1:80 only in rare Instances contain or 
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eliminate tlie organisms. However, If this be true, 85 per cent of the animals in 
this series were udder infected inasmuch as 87 of the 108 positive cows showed 
agglutinins at 1 r 80 or higher in one or more quarters. Milk to be used for 
agglutination work must be from individual quarters, and not a composite 
sample from all four quarters. There does seem to be a considerable degree 
of correlation between the agglutination titer of milk and the presence of 
B. aliortus in It.” 

A note on the association of Bacillus abortus with suppurations in the 
horse* H. W. Bennetts and J. F. FnAiEB {Auat, Vet Jour., 7 (1931), Xo. 2, 
PP- 74, 75).—^The authors report upon agglutination tests of the blood from 
(1) a horse affected with a chronic fistulous wither with a bilateral discharge, 
the horse having come from a dairy herd in which contagious abortion was 
present, and (2) from a second borse affected with a bursitis on the wither and 
with a much enlarged bursa on the poll which had not ruptured when the blood 
sample was taken. The sera from these animals were found to give positive 
agglutination reactions with a standard emulsion of B. ahortuB of bovine origin 
at 1 in 100 and 1 in 2,000 dilutions, respectively. 

On the persistency of the agglutination reaction for Brucella abortus* 
F. B. Hjldley and W. B. Welsh (Cornell Vet,, 21 (1981), No, 3, pp, 286-291 ).— 
GDhe tabular data presented show that within a period of two years a relatively 
large number of high titer reactors became low reactors, while a smaller num¬ 
ber became nonreaclors. On the other hand, all of the low titer reactors in the 
herd under discussion became nonreactors. 

Onltivatlon of foot-and-mouth disease virus* M. 0. and H. B. Mattland 
(Jour. Compar. Path, and Tfier., 44 (1931), No. 2, pp. 106-113 ).—This is a re¬ 
port of work conducted on behalf of the Foot-and-Mouth Disease ResearcJi 
Committee of the Ministry of Agriculture and Fisheries of Great Britain. 

“ The virus of foot-and-mouth disease rapidly became noninfeclive in tissue 
cultures of chick embryo tissue in hen plasma. This was not overcome by the 
addition of trypsin to the medium, nor was it related to changes in pH. It 
was probably evidence of a species peculiarity of chicken tissue and plasma. 
The virus has been cultivated through 17 successive cultures, in cultures of 
guinea pig embryo tissue in clotted guinea pig plasma. The tissues used were 
pads, lips, and tongue. Ilalrj skin appeared to be as satisfactory. Cultures 
of embryo kidney ha\e iu one instance permitted growth of the vims. Cultiva¬ 
tion did not decrease the severity of the infection produced by tlie virus. 
Recovery from infection produced with viinis from the eighth culture was 
associated with immunity against the strain of guineti pig adapted virus from 
which the culture virus originated. 

“The amount of growth of virus iu individual tlasks was irregular. The 
maximum occurred most frequently after incubation for 3 and 4 days. Com¬ 
paratively small amounts of virus served to initiate growth; an amount of 
virus in the cultures before incubation estimated as an infective titer of 1 in 4 
sufficed. Virus has been subcultured after storage for 3 montlis at ±5® C. 
The virus frequently Increased 1,000 times or more during 3 to 4 days’ incuba¬ 
tion. On one occasion It multiplied at least 10,000 times. Satisfactory cul¬ 
tures have been made by incubating 50 cc. of medium in a Roux bottle. The 
highest titer of virus observed in cultures was 1 In 100,000. There was no rela¬ 
tion between the amount of growth of tissue in the cultui-es and the growth of 
virus. The addition of proteose to tissue cultures probably increabed the 
amount of growth of vims. There was some evidence that the addition of 
glucose OP trypsin to the medium might accelerate the rate of growth of the 
virus. Growth of the virus was not observed in tissue cultures of adult 
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guinea pig kidney, although the virus survived us long in this medium as In 
cultures of embryo tissues In which it multiplied. 

“ Growth of the virus was not certainly obtained in a medium consisting of 
nunced adult guinea pig kidney in serum and Tyrode’s solution, although the 
virus survived as long in tliis medium as in tissue cultures in which it mul¬ 
tiplied. This medium promotes the growth of vaccinia and some other viruses. 
Attempts were made to grow the virus in modllieations of the medium without 
success. The survival of the viras in it appeared to depend on the survival of 
one or more undetermined functions of the tissue cells.” 

A study of the subcutaneous lesion of cattle reacting to tuberculin, 
W. H. Feldman (Cornell Yets 21 (IPJ/), A'o. S, pp. 268-285, fgs, ^).—The au¬ 
thor has found that “ in a certain i>ercentage of subcutaneous lesions of cattle 
reacting to tuberculin there is present a constituent which is capable of in¬ 
citing in the brains of rabbits a characteristic cellular response which re¬ 
sembles in its histologic aspects that which usually follows true tuberculous 
infection. The true character of the excitant and the exact significance of 
the cellular reaction is a matter of conjecture,” 

A list is given of 21 references to the literature. 

Studies on bovine mastitis.—^IV, The occurrence in mastitis of haemo¬ 
lytic streptococci showing group similarity to Streptococcus pyogenes of 
man, F. C. Minett and A. W. Stabucfobth (Jour, Oompar. Path, and Ther., U 
(1931), No. 2, pp. lli-125 ).—^This continues the studies previously noted (B. S. 
R., 64, p. 73). 

“ In a series of 113 cases of mastitis, previously reported and unselected 
except that they were showing pronounced clinical symptoms, 52 were found to 
he duo to beta-hem<)lyti<* streplooocci. In 39 Instances these were of the kind 
commonly mot witli in mastitis. In the remaining 13 instances the siieptococci 
wore distinct from tlie usual udder Ktroplococcl and indistinguishable as a 
group by bacteriological and serological tests from S. pyogenes of direct human 
origin. The evidence therefore strongly suggests, though it can not be held to 
prove, that in these cases the strej)tococci had been Implanted in the udder by 
the milker. In 7 of the 13 cases the organisms were present in large and 
predominating numbers, indicating that they were the cause of the mastitis, 
” Notable features of these strains were their strong hemolytic properties 
and their high virulence for mice and rabbits. One strain produced small 
amounts of soluble toxin. In the more severe cases of streptococcus mastitis, 
strains with the characters described do not appear to be uncommon,” 

A proliminai*y report on the pathology of sterility in heifers, B. T. 
Hazxman and A. L. Dklez (Cornell Vet., 19 (1929), No. 3, pp. 296-306, figs. 9).— 
This is a contribution from the Michigan Exi)oriraent Station in which a study 
of the bacteriology and pathology of the reproductive organs and udder of 
five sterile heifers, three of which were reactors to the agglutination test for 
Brmella abortus, is discussed. The authors obtained B. abortus from the 
udders but not from the uteri or ovaries of the reacting heifers. “ Well-marked 
lesions in the udders of the reacting animals are observed, but only slight 
or healed lesions are seen in the uteri. Degenerating follicles arc present In 
the ovaries, but their significance can not be determined at this time. The two 
nonreacting heifers had been raised on oats and oat straw. There is some evi¬ 
dence of underdevelopment of the uterine mucosa and of the udder,” 

Caseous lymphadlenitis: The association of the bacillus of Prelsz- 
Nocard with lesions caused by Oosophagostomum columbianum In sheep, 
H. B, Oabne and I. 0. Boss (Jour. Cornell Sci. and Indus. Research [Aws#,], 
4 ( 1931)9 No. 2, pp. The authors’ studies indicate that the 0. columbi^ 
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anum infestation in sheep is not an important complicating factor in any scheme 
for the control of caseons lymphadenitis. 

Contagions pneumonia in sheep, N. Dttngal {Jour, Compar, Path, and 
Ther,, U (1931), No, 2, pp, 126-143, figs, 4).—An acute, infectious pneumonia 
of Icelandic sheep is shown by the author to be caused by an organism resem¬ 
bling Pasteurella. A description is given of the clinical and anatomical findings. 
The studies indicate that carriers play an important part in the spreading of the 
disease; Vaccination on a large scale was apparently successful. The biological 
character of the organism was studied, and its relation to the Pasteurella group 
is discussed. 

Lechngnilla fever of sheep and goats, a form of swellhead in west 
Tevas, E. Junghebb {Cornell Vet, 21 {1931), No, 3, pp. m-242).—This is a 
contribution from the Texas Experiment Station on a disease of sheep and goats 
which occurs in some sections of the western range country of the State. The 
disease induces heavy losses at times and is feared because of its appearance 
without any warning. The prevailing form in the Pecos section of western 
Texas is a plant toxemia called lechuguilla fever, induced by feeding Agme 
leeheguiUa to sheep and goats. It appears that there are also other range 
plants which have similar toxic properties. 

This fever is characterized by general Jaundice of the body tissues and morbid 
changes in the liver, it being primarily a functional incapacity of the liver. 
Pathologically, the disease is characterized by necrotic, necrobiotlc, and some¬ 
times cirrhotic, changes of the liver, accompanied by general icterus of hepatog¬ 
enous origin. Lechuguilla fever, therefore, belongs to the group of enzootic 
liver diseases. 

Control measures for lechuguilla fever should follow two main lines: Mechan¬ 
ical eradication of lechuguilla in at least one pasture, into which the animals 
can be thrown during the dangerous season; if this is not possible, eradication 
around watering places. A small amount of supplementary protein feed [^ould 
be allowed regularly during the dangerous season. Sick animals brought from 
the range to feed lots are probably best treated with alfalfa hay and alkaline 
salts. 

Chronic infection of the udder of a goat with avian tubercle bacilli, 
A. S. GRnmTH {Jour. Compar. Path, and Ther., 44 {1931), No, 2, pp, 144-I48),— 
The author’s studies show that avian bacilli retained their cultural dbaracteris- 
tics and specific virulence after a stay of five years in the body of a goat, 
during the greater part of which time they were multiplying in the udder. 

The application of the formol test to the diagnosis of hog-cholera, 
F. M. Hates {Zentl>l Bakt, [e/o.], I. Abt., Orig., 119 {1931), No. 3-6, pp. 336- 
SS9).—The author finds that the formol reaction for dourine, glanders, and 
syphilis, previously described by others, does not appear to be of value in 
the diagnosis of hog cholera, since Infected swine faU to react in a high 
percentage of cases and normal hogs may react. 

Xh.e etli^ogy of epizootic encephalomyelitis of horses in the San Joa¬ 
quin VaUey, IPSO, K. P. Meysb, C. M. Habing, ana B. Hownr (Science, 74 
(19S1), Vo. ISIS, pp. 887, 888).—An account is given of a peculiar disease of 
horses involving the central nervous system, scattered cases of which hog.,. 
to appear in parts of the San Joeqnin Valley early In Jnly, 1,^. A gradu¬ 
ally inereadng number of cases was reported from most secttona of this 
region throughout the month of August, the peak of the epidemic being reached 
the imddle ot September. With the onset of cool nights, the disease dlsap- 
pear^ no cases having been reported after November. It Is estimated that 
a total of approximately 3,000 horses and mules succumbed to the disea se or 
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were sacrificed because of its sequelae, close to 6,000 eqoines having dev^oped 
recognizable symptoms. About 50 per cent of these cases terminated fatally. 
At first the malady was quite generally diagnosed as equine botulism, but its 
spread suggested an infectious disease with an incubation period of from 1 
to 2 weeks. Observations revealed febrile reactions preceding the onset of 
the symptoms which were manifest in the form of psychic and motoric 
disturbances. 

Signs of faiigue, somnolence, and occasionally excitability, were followed 
by incoordinated action of the limbs, disturbed equilibriums, grinding of the 
teeth, paresis, and paralyses which varied and weie largely dependent on 
the lesions produced in the Innervation centers of the nerves in the brain and 
the spinal cord. Inability to swallow, paralysis of the Ups and bladder, amau¬ 
rosis, etc., were quite common. In the mild ca^es which were able to rise, 
recovery was as a rule uneventful and without demonstrable sequelae, but 
about half were so severe that they terminated fatally in 3 to 8 days or became 
so obviously hopeless on account of the complications in form of decubitus, 
pneumonia, etc., that they wore destroyed for humane reasons. 

** Aside from a slight general icterus and moderately succulent Isnnph nodes 
and parenchymatous changes in the liver and kidneys, no gross anatomical 
lesions were found at autopsy. The sphvn was not enlarged. As a rule the 
spinal fiuid was slightly increased and showed 12 to 30 cells per centimeter, 
mostly lymphocytes and a few leucocytes. The brain and cord were moist and 
injected. . . , The distribution of the inflnnnnatory foci differs from that com¬ 
monly seen in typical Boma disease. Nuclear inclusions of the character 
described as typicjil of Borna disease by Joest and Degen were absent. Infil¬ 
trations in the lumbar plexus, semilunar, and other peripheral ganglia suggest 
a wide distribution of the virus, 

** Blood cultures prepared from 10 horses were sterile, while the spinal fluid 
of 11 horses sacrificed or dead on account of encephalomyelitis gave cultures of 
hemolytic and nonhemolytic streptococci. Oertain sections of the brain of a 
few horses (4 out of 10) contained the same organisms In small numbers. 
They were nonjiathogenic for rabbits and horses on subdural and intravenous 
inoculation. They wore considered secondary invaders without etiologic 
significance. 

“Attempts were made to tran'^init the infection to rabbits by subdural and 
intracerebral injection of 20 per coni brain and cord susiienslons. The animals 
failed to manifest dt'flnite bymploms. Although moderate febrile reactions of 
short duration were recorded, the rabbits recovered promptly. Suspensions 
of the central nervous system of 8 eqiiincs sacrificed at different stages of the 
disease wore tested on horses by intraocular, intvanasal, and intracerebral 
injections and feeding, 

“The brain material from a e«»S(‘ in the early stages of the infection pro¬ 
duced on Intraocular injection a fatal malady which was clinically indistinguish¬ 
able from the San Joaquin Vtilloy disease. Successive passages through horses, 
monkeys, rabbits, guinea pigs, rats, and mice, and reverse transmissions from 
these animals have as a rule been successful. Clinically as well as anatomically 
the experimental disease is an acute virus infection identical with the spon¬ 
taneous equine encephalomyelitis. The infective agent has tJms far been dem¬ 
onstrated in the central nervous system by experimental inoculation from two 
field cases.... Recent experiments indicate that the guinea pig is regu¬ 
larly susceptible for the horse virus and the most suitable animal for an 
extended study of tlu' disease and ils causative agent,...The virus sur¬ 
vived in one experiment prosorvaiion at 4® 0. in 50 per cent neutral glycerin 
for 12, 21, and 31, but not 105 days, when tested on horses and guinea pigs. 
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It is filtrable through Berhefeld V and N candles and retains Its activity in a 
dilution of 1 :1,000, although the incubation time may be slightly prolonged. 
The nature of the immunity of the horse is unknown. Sera of spontaneously 
recovered or resistant horses fail to neutralize the virus, while the sera of 
recovered rabbits, guinea pigs, and monkeys may contain antiviral substances.” 

Newer knowledge of the neurotropic virus infections of the horse« 
K. F. Meykb, C. M. Haeing, and B. Howitt {Jour, Amer, Vet, Med, Assoc,, 79 
{1931), No. S, pp, 316-339). —^The studies undertaken in connection with the 
epizootic of the disease noted above led to a renewed critical analysis of the 
descriptions of the diseases of this nature. The study conducted deals with 
the widely distributed outbreak of 1912 of so-called forage poisoning, so-called 
botulism, so-called enzootic cerebrospinal meningitis, Borna disease (which it 
is pointed out Is not found in America), a second type reported in Germany, a 
disease reported from Argentina, encephalomyelitis in California, the absence 
of gross anatomical lesions, and transmissibility experiments, presented in con¬ 
nection with a list of 44 references to the literature. 

An infectious brain disease of hoi*ses and mules (encephalomyelitis), 
0. M. HAEino, J. A. Howaeth, and K, F. Meyer {California 8ta, Circ. S22 
(1931), pp, U. figs, 15; also in North Amcr. Vet, 12 {1931), No. 10, pp. 29-36, 
figs. 18). —^This practical account of the rapidly spreading disease of horses 
and mules which prevailed in the San Joaquin Valley and elsewhere In Cali¬ 
fornia in 1930 and 1931, as noted above, is accompanied by maps showing the 
occurrence of the disease in the State and illustrations of the symptoms as 
observed in the horse. 

Oryptococcus pneumonia in Equidae, S, C. t7. Bennett {Jour, Conipar. 
Path, and Ther., U (1931), No. 2, pp. 85-105, figs. 7).—This is a summary of 
observations made in the Sudan on a hitherto unrecorded type of lesion caused 
by C. farciniinostfs, an apparently primary interstitial pneumonia. A brief 
description is given of the symptoms observed and the gross changes found on 
post-mortem examination, particular note being made of the tendency of the 
disease process to remain confined to the lungs. A more detailed account is 
then given of the pathogenesis as revealed by histological study. The relation¬ 
ship of the causal organism to others of the same type is discussed, and it is 
concluded that there is no reason to regard it as other than that responsible 
for epizootic lymphangitis, namely, 0. farciminosus. Brief notes on the indi¬ 
vidual cases from which material has been studied are presented in an ajJiKjndix, 

[Report of work of the New Hampshire Station in avian pathology] 
{New Mampshire 8ta. Bui. 256 {1931), pp. 21-23, fig. 1).—A brief account is 
first given of the results of po&t-mortem examinations made at the poultry 
pathology laboratorj" by 0. L. Martin and 0. A, Bottorff, 1,660 in number, 
which showed pneumonia and pullorum disease to have caused by far the great¬ 
est loss of chicks and cocddiosls the largest fatality among hens. 

The occurrence of pullorum disease has decreased markedly in the IS years 
that testing has been in progress, the losses which were as high as 60 per cent 
of all chicks hatched the year before the testing was commenced dropping to 
from 3 per cent to less than 0.5 per cent in the last 3 years. Only 18 per 
cent of the flocks tested during the year were found infected as compared with 
27 per cent found infected the preceding year. In the eradication work with a 
flock of 769 birds with 13 original reactors was tested at monthly intervals 
until two clean tests were obtained the third and fourth months, A retest 
was made at the end of 10 months and another at the end of 16 months, the 
flock ranking 100 per cent clean each time. In none of the tests were birds 
saved that showed the slightest trace of an agglutination. The flock was re¬ 
duced to 692 birds following the first retest, with 7 of those removed showing 
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a strong reaction. The second retest cut the flock to 661 birds. Only two 
definite reactors were included among the birds removed and no birds follow¬ 
ing the third and fourth retests, which were both negative. All tests were 
checked by the standard tube method. In experimental work pullorum in¬ 
fection was discovered to have spread rapidly from a group of infected birds 
to clean birds that ranged with them. After the two groups had been together 
for 1 month the infection had spread to 1 per cent of the clean group; by 2.5 
months the infection in the clean group was increased to 3 per cent. Two 
months later this had reached 4 per cent. An even greater spread was ob¬ 
served in the infected group, which showed a 0 per cent infection at the begin¬ 
ning of the experiment. One month later this infection spread to 20 per cent 
of the grouj). The next 1.5 months resulted In a gain of only 3 per cent, with 
no additional spread 2 months later. 

The so-called stick method of vaccination for fowl iwx, first described by 
Johnson (B. S. R., 62, p. 473) and tested on farms during the last 2 years 
by Martin and Bottorif, gave bettor results than did the older follicle method. 
With the ab'=-Lslaiico of A. B. Tepper three types of incision were tested—a stab, 
%-in. incision, and Vl-in. incision—and all proved eaunlly good. 

Fowl paralysis, F. 11. Beaudei^e and C. B. Hudson ("Neio Jc?'sey Stas, Hints 
to Poultrymcn, 1,0 (1931), No, 11, pp, 4 ),—^Thls is a practical account dealing 
with the cause. s.Mnplonis, and dillerentinl diagnosis of fowl paralysis, its in¬ 
cidence In New Jersey, mode of transmission, and means of prevention. 

Collyriclum faba as a parasite of i>oiiltry, W. A. Riley (Amit. Rev., 47 
(1930), No. S, p. 363). —^These data have previously been noted Irom another 
source (B. S. U., 66, p. 381). 

Vitamin requirements of intestinal nematodes, J. B. Acki^t (Anaf. Rec., 
47 (1930), No. 3, p. 363) »—^In the experiments conducted by the author, most 
of the chickens on dofichuit diets developed the typical deficiency diseases. 
Young AscarliiUi llncata (Schneid.) \vere, however, able to grow as rapidly 
in these hosts as in those to which the vitamins A, B, and D w^ere supplied, 
indicating (liat this munatode does not require any of these during the first 
third ol* its growdh. 

Control of enterolnqiatitis in turkeys, 0. F. SoiiLoi'TirAUKit and H. K. Bssex 
(VonwU \vt., 2/ (t93l), Ao. 3, pp. The authors’ observations indl- 

(ute the advi'ability of iimiutaining lu^wly hatched turke.ss in battery brooders 
for two or inoie weeks in onler to i)recUide th<^ possibility of early infected tur¬ 
keys spreading lh<‘ <ljseaK' to tiie entire group and contaminating the grounds. 
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Irrigation di«(tricts, their organization, operation, and financing, W. A. 
HuTcniNB (U, S. Dvpi. A^r., Tevlu But. 254 {^931), pp, 94, figs. 6).—This super- 
swles Bulletin J177 (B. H. Si., 60, p. 180). It brings the information on irriga¬ 
tion districts for the 17 Western States down to December 31, 1928, with 
certain exceptions. The study on which it is based was conducted in co¬ 
operation with the California Bxperlmont Station and the California Stale De¬ 
partment of Public Works. 

It Is pointed out that at the end of 1928, 801 irrigation districts had been 
formed in the 17 Western States, of which 407 w’ore then operating, 10 were 
under construction, 82 wei‘e in preliminary stages, and 302 were inactive. 
The 499 active districts Included 10,311,098 irrigable acres, of which 6,908,277 
acres were in operating districts. On the whole, the district has pioved 
better adapted to the improvement and extension of existing communities 
than to entirely new irrlgtiUon development. 
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Irrigation-district bonds aggregating $224,848,197 bad been sold to the end 
of 1928. Of this amount 71 per cent were then in good standing. The situa¬ 
tion with reference to bonds sold during tbo seven years ended vsrilb 1921 was 
less favorable in 1928 than in 1021, since one-fouith of such bonds in good 
standing in 1921 were delinquent at the end of 1928. 

The principal reasons the delinquent districts have failed to meet their 
obUgations have been the opposition of large and influential land owners to 
district organization, inclusion of unproductive lands, inadequacy of water 
supply, exploitation, engineering diflOiculties, and insufficient settlement of tlie 
land- The principal reason for defaults on bonds sold during the war period 
was insufficiency of reseiwe to carry districts through the postwar depression. 
The successful districts generally have been those formed to take over existing 
systems, to extend existing systems at costs which the lands could meet, to 
Improve existing systems and provide supplemental water supplies, to co¬ 
operate with the United States on reclamation projects, and to build entirely 
new systems under particularly favorable circumstances. 

Experience has shown the necessity for more extensive determinations of 
economic feasibility prior to district financing, and particularly for the in¬ 
clusion in the cost estimates of a decidedly larger safety factor than was 
thought necessary 10 years ago. The bonding feature has been and still 
is susceptible of abuse. 

Rmi-offi water losses in relation to crop production, B. E. Dickson and 
D. ScoATES (Texas 8ta. Rpt 19S0, pp. d2).—The progress results of this study 
indicate that rapidity of raintall is a factor involved in losses of both water 
and soil, and that the greatest losses occur from torrential rains. The losses 
of water by run-off have not been in as direct proportion to the slope of the land 
as the losses of soil. Vegetative cover in the form of cotton, milo, and grass 
has been effective in conserving water, grass being tbe most effective. Tillage 
has been found to increase the absorptive power of the soil for water, as have 
also contoured rows and terraces. The results in general indicate that the 
use of contoured rows and closed level terraces will prevent ruu-off In the 
region. More detailed results of other features of the study have been re¬ 
ported in Bulletin 4U (E. S. B., G3, p. IIC). 

Farm terracing, O. E. Bamseb (U, 8, Dept Agr., Fanners^ But, 1669 (1931), 
pp. tigs, 2d).—-This is a i*evislon of and &ui)ersedes Farmers’ BulleLiii 

1386 (E. S. R., 51, p. 684), It presents practical information on methods of 
preventing erosion, the design and construction of the Mangum terrace, and 
the construction of other types of terraces. 

Public Roads, [August, 1981] (XJ. 8, Dept, Agr,, Public Roads, 12 (1931), 
Ro, 6, pp, figs, 38 ).—^Thls number of this periodical contains data 

as to the status of Federal-aid and emergency road construction as of July 31, 
1931, and an article on Studies of Paving Concrete, by F. H. Jackson and 
W. F. Kellermann. 

Effect of heating materials and appliances on the rate of hardening of 
rapid«hardening Portland cement, N. Davet (Oonorete and Construct Engin., 
26 (1931), No. 6, pp, 859^64t fig* !)•—Studies conducted at the Building Re¬ 
search Station in England are reported, in which it was found that the accelera¬ 
tion produced in the development of strength in rapid-hardening cement concrete 
in the first few hours by preheating the materials is striking. However, the 
acceleration Is much more marked if the concrete after having been placed in 
a hot condition can subsequenUy be kept hot. It was found tliat samples of 
different brands of rapid-hardening Portland cements, and even separate con¬ 
signments of the same brand, may vary considerably in quality, and it does 
not necessarily follow that an acceleration of strength due to mixing at a 
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higli temperature will always be realized. It was noted that when mixing at a 
bigb temperature considerably more water was required to produce a mix of 
the same consistency as one mixed at normal temperature. There appeared 
also to be a marked stiffening of the concrete during mixing. 

Hot cement, N. Davey ([Qt JBrtt.] Dept, Svi. and Jndns, Research^ Bldg, 
Research Bui, 7 {1980), pp, III+9, pi, I, figs, S).—Experiments on tlie effect 
of hot cement, meaning cement which is hot to the touch, are reported. Such 
cement becomes heated by friction during the process of grinding, and gen¬ 
erally the liner the grinding the higher will be the temperature of the cement 
as it leaves the mills. The general conclusion is that the effect of using hot 
cement under ordinary structural conditions is unimportant. 

Predictions of 28-day tensile strength of sand mortars from 1-day in¬ 
formation {Maine Tcclmol, Expt, 8ta, BuL 27 (1981), pp, 42, figs, 2).—This 
publication summarizes research extending over a period of 10 years and gives 
in detail the method of approach now in use at the station for predetermina¬ 
tion of mortar strength. 

The results show that the multiple coefficient of correlation for Maine sands 
Is 0.822±0.Q21. It has been found that a 24-hour prediction of 28-day tensile 
strength of sands may be made within an average error of 42 lbs. per square 
inch, provided mechanical analysis data, percentage of mixing water, colori¬ 
metric test for organic impurities, and the four chemical constituents, iron, 
aluminum, calcium, and magnesium, are carefully determined. 

Built-up wood columns conserve lumber, J. A. Soholten {Engln, News- 
Rec., 107 (1931), No, 9, pp, S33-3S5, figs, 4)* —^Tests conducted at the XT. S. D. A. 
Forest Products Laboratory are reported, which indicate that laminated or 
built-up wood columns composed of lumber of small dimensions can be con¬ 
structed having more than 75 per cent of the initial strength of solid columns 
of the same size. Individual columns of some designs were found to reach 
90 per cent of that strength. No arrangement of laminations or kind of me¬ 
chanical fastenings used in laminated columns ga'se results fully equal to 
those of solid sticks. Considering only the test results of columns with slender¬ 
ness ratios of from 12 to 24, the small-sized columns of pieces assembled face 
to face gave about 33 per cent of the strength of a solid column. Tying the 
edges together with cover plates of such size as to have the moment of inertia 
practically equal about both axes increased tlie strength to about 06 per cent 
of that of a solid column. 

In colunins of larger size, the type having plain cover plates and a moment 
of Inertia equal about both axes carried about $0 per cent of the load of a 
solid column, while columns with a solid core avemged slightly more than 
80 per cent. It appears that these values apply only when the wood is well 
seasoned and the columns are built under engineering supervision. It was 
found that some of the load sustained by the built-up columns is due to fric¬ 
tion. The most efficient columns are those least affected by moisture changes 
subsequent to assembly. 

The two most promising types of built-up column were the solid core boxed 
with planks and Jaminatlons with cover plates. 

A. S, T. M, tentative standards, 1930 {Philadelphia: Amer, 8oo, Testing 
Materials, 1930, pp, 864, figs* 163).—This volume contains 155 tentative specifi¬ 
cations, methods of test, definitions of terms, and recommended practices with 
reference to materials of constrnctlon. 

A. S* T. M* standards, 1930.—II, Non-metallic materials {Phdadelphiai 
Amer* Boo* Testing Malerlals, 1930, pt B, pp. 1214, 5, figs. 167).—This vol¬ 

ume contains 251 standards, of which 248 are standards relating specifically 
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to nonmetaUic materials and 8 are standards of a general nature applying 
to both metals and nonmetals. 

Mechanical engineering laboratory practice, C. F. Shoop and G. L. Tuva 
{New York and London: McOraic-Hill Book Co., 1930, pp, IX+i88, figs, 185 ).— 
This book presents information on laboratory practice as it applies particularly 
in coimection with beat engineering. It contains chapters on mechanical meas- 
urements—^methods and instruments; laboratory exercises; lubricants, £ri(*- 
tion, and lubrication; heat and heat transfer; properties of gases and vapors; 
the measurement of fluid flow; pumps and compressors; steam power generat¬ 
ing units and auxiliaries; automatic regulation; refrigeration; and internal- 
combustion engines. 

Harvesting small grain, soybeans, and clover In the Oorn Belt with 
combines and binders, L. A. Reynoldson, W. R. Hxjmphbies, and J. H. Mabtin 
(17. 8. Dept. Agr., Tech. Bui. m. {1931), pp. 55, figs. 12).—The investigation upon 
which this bulletin is based was conducted cooperatively by the Bureaus of 
Agricultural Economics, Public Roads, and Plant Industry and the Illinois 
and Indiana Experiment Stations. It presents data on and makes comparisons 
between different harvesting methods, based on a survey of practice on a largo 
number of farms in Indiana and Illinois, including the use of lOT combines. 

It was found that the chief disadvantage of combine harvesting in the Corn 
Belt is the difficulty of obtaining the quantities of straw needed. The average 
rate of ti’avel of combines in small grains and soybeans was 2.7 miles pei* 
hour and 1.8 in timothy and clovers. The average acreage of small grain 
harvested daily varied from 13 acres for the 8-ft. combines to 24 acres for the 
12-ft size. Lodging was the cause of some difficulty in combine harvesting, 
but in the majority of cases observed the combine gave better results than 
the binder in lodged grain. 


Life of farm machinery, F. L. Mobison {Ohio 8ta. Bimo. Bui. 152 {1931). 
pp. 194 , 155),—Tabular data are presented on the probable life of the more 
common types of farm machinery obtained from about 40 farms in Medina 
and Greene Counties in Ohio. Data indicate that much of the operating equii)- 
ment In use on these farms is approaching the average age at which it has 
been discarded in the past 11 years. The estimated average useful life of all 
machinery' on these farms In 1920 was only 15 years. 

Ratal electrifleation devdopiuent in Idaho, H. Bebksvord {Idaho 8ta. Bui. 
ISO iXUSl), pp. 84, figs. 153).—A summary is given of the results of studies on 


the use of electricity in agricultural practices as conducted by the station in 
cooperation with the Idaho Committee on the Relation of Electricity to Agri¬ 
culture, Section 1 gives a statement of the progress of rural electrification 
in Idaho, and section 2 describes the Idaho rural electrification project which 
was established at the Caldwell Substation farm. The studies deal with wiring, 
use of electricity in the farm home and dairy, silo filling, hay hoisting, feed' 
grinding and forage processing, stock and poultry water heating, and iht^ 
use of electricity in poultry production. A special section is devoted to the 
use of electricity for pumping for drainage and for supplemental irrigation 
part of the studies of which were conducted in cooperation with the U, S. D, a! 
Bureau of Public Roads. A final section deals with new uses and methods 
for application of electricity to agriculture. 

“**“”*• Smon (Liverpool: Jfortheni 
SL?" i ’ T ^eals with the pilndples of flour 

particular reference to the physical science uader- 
tte draign of the machinery necessary to clean the wheat berry and 
It up toto the desired products. Chapters are Induded on the Add for 
deyelopment, separation accordinsr to dimensions, separation by air curLTs, 
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dust collection, conditioning—scientific data, conditioning—the practical prob¬ 
lem, tests for mill stocks, bran powder, purification, an analysis of the power 
required to drive a flour mill (paper read by tlio author in 1913) and a record 
of tests of the power consumed by various machines in roller flour mills 
(paper read by H. Simon in 1887). Several appendixes arc included. 

Suggestions for the improvement of old bank dairy bams, M. 0. Betts 
and M. A. R. Ketxey (Z7. N. Dept, Agr. Oirc, J66 (19S1), pp. 35, figs. 34).— This 
circular, prepared by the IJnvoau of Public Roads in cooperation with the 
Bureau of Dairy Industr.v, the Pennsylvania Experiment Station, and the 
Philadelphia Interstate Dairy Oouncll, Is bused on a j^urvey of conditions under 
which milk is produced In aontheasteru Pennsylvania. 

It was foumi that many oi* the old bank dairy bariift of the area must be 
improved in order that they comply with the housing requirements set up by 
regulatory authorities In large centers of milk c<»nsumption. The most serious 
objection to the old barns is the lack of light, ventilation, and cleanliness. 
Although few of these old barns could be improved at a reasonable cost, it 
was found that a large proportion of them may be remodeled so as to provide 
an abundance of clean water, fresh air, exposure to sunlight, protection from 
heat and cold* iimplo space for the stock, easily cleaned floors, and equipment 
to facilitate llu^ care of cows. Considerable practical Information is given 
ill this connection. 

I<^arm electric milk refrigeratioji, J. 10. Njcitol\h {Penmylvanui tita. BuK 
(1931), pp. 39, lUjH, 9 ).—^Tho results tif investIj.'aMous are rci>orted which 
indicate that milk may bo cooled wonomically by electrically operated cooling 
plants. The economy of the nilik coolinir operation in such plants depends 
upon the method of handling the milk in the cooling pro<‘ess, the type of plant, 
the time of year, the cou'^truclion of the cooler, the locaticui of the plant, the 
temperature carried in the cooler, and (he discharge pressure. 

It was found that high U‘mperature milk cooling water gives better per¬ 
formance than lo\\' temperature water. Lower performance was {-ecured during 
the hot suinmcu* months frum air-cooiod condensing unit''. When Ihe water 
is changed in a wet type cooler it requires approxima((*Iy 0.2 to 0,28 kw. hour 
to cool 100 gal, of water 1®, The kilowatt-hours reqiiitiMl to lake care of 
beat leakages into a coolcw depend on the time of (he ,\eai% lli<‘ maximum for 
summer lieing 2.7 kw, hours per 24 hours and for winter O.D80 kw. hour per 
24 hours. AUlk was found to cool more rapidly lu the wet type cooler when 
the ratio of water to milk ^^a.'l large, and whou agitation was employed. Jt 
was also found that milk <‘oollng plants generally operate approximately r»t) 
per cent of the time. Practl<*al information on (ho construction and operatU)ii 
of milk cooling jdants also is presented. 

'Phe results of lalmratory milk cooling tosls in \shJch actual farm methods 
were duplicated tis nearly us )»osRtblo indicate that there is an advantage in 
the agitation of the cooling water if the morning milk is cooled less than two 
hours, and that agitation may be justified if rapidity and unifomity of cooling 
have any value. Xlowcvt*r, it is more expensive to cool milk when agitation is 
employefl, and It i.s more expensive to maintain low temperatures in the cooling 
water, 

A study of factol^s afloctfng the efllciency and design of farm septic 
tanks, E. W. LEtiMANw. R. 0. Kbixeheii, and A. M, Buswull (III. State Water 
Purvey BuL 27 ri.9S81, pp. 43, ’figfi, 23).—This is a joint report by the Illinois 
Experiment station and the Illinois li^tate Water Survey. It reports the results 
of flve years’ investigations on (1) the amount and rate of sewage flow that 
a farm septic tank may bt» expected to care for, (2) the effect of the siViO of 
85468—31-e 
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the tnnir on its efaciency for a given amount of sewage, (3) the relation of 
length, width, and depth of tank to efficient operation, and (4) the relative 
efficiency of single-chamber and multiple-chamber tanks. 

The general conclusions are that inasmuch as the flow of sewage per person 
from farm homes is subject to wide variation, the tank should be so designed 
as to make an average allowance for sewage flow of from 18 to 25 gaL per 
person per day, depending upon the size of the family. Ordinarily it is not 
practical to build a tank smaller than the size required for seven people. 

In a single-chamber tank a 72-hour retention period should be provided. In 
a two-chamber tank a 72-hour retention period should be provided in the first 
chamber and an additional retention period of 86 hoars in the second chamber 
(capacities being in the ratio of 2:1, or a total retention period of 108 hours). 
When properly designed, the two-chamber tank is more efficient than the one- 
chamber tank, particularly if the two-chamber tank is provided with 50 per cent 
larger capacity, as recommended above. 

AQBICXJLTTJfiAL ECONOMICS AND DTJBAL SOCIOLOGY 

[Investigations in agricultural economics at the Ohio Station] (Ohio 
Bimo, Bui 152 (1531), pp. 192,198, 156).—Two articles are noted. 

The chattel mortgage situation in Union County, Ohio, V. R. Wertz, (pp. 192, 
193).—^The recorded mortgages increased from 349, totaling $106,747, in 1910 to 
2,669, totaling $1,130,075, in 1929 and 2,324, totaling $957,474, in 1930. The ten¬ 
dency of chattel mortgage loan companies since their development to require 
mortgages on a major portion of the borrower’s chattels to secure small loans has 
increased the total number and total amount of chattel mortgages recorded by 
compelling sellers of implements and other chattels to secure debts which were 
formerly unsecured. The sources of chattel loans In 1930 were as follows: 
To farmers, banks 33.7 per cent, finance companies 15.4, motor sales companies 
13.3, implement dealers 10.8, insurance companies 0.5, and miscellaneous 24.8 
per cent; and to city and village residents, banks 64.8 per cent, motor sales 
companies 14J, finance companies 10, and miscellaneous 21.1 per cent. 

Index numbers of production, prices, and income, J. I. Falconer, (p. 106).— 
The data previously noted (B. S. B., 65, p. 678) are brought down through 
June, 1981. 

[Investigations in agricnltni'ai economics at the Texas Station, 
1929-^0] {Texas Sta, Rpt. 1930, pp. 67-7-jp).—Results not prevlotisly noted are 
reported as follows: 

Continuing the study of local cotton marketing (B. S. R., 60, p. 186), L. P. 
Gabbard and W. B. Paulson found that during the 1029-30 season the average 
prices on the five markets studied varied from $88.59 to $94.87 per bale and 
were closely related to the average quality of the cotton on the markets. 
The average differences per bale between central market values and the local 
prices were $1.67, $2.36, $4.16, $4.69, and $2.86, respectively. 

Tables, prepared by Gabbard, are included shoudng for Collin County, by 
years 1915-1929, the average sale prices, assessed values, total tax per acre, 
and the yearly percentage changes of farms for which bona fide sales were 
recorded. While the average annual tax per acre varied from 1924 to 1929 
only from 78 cts. in 1924 and 1926 to 85 cts. in 1928 and averaged 82 cts., the 
ratio of taxes to income increased from 11.8 in 1924 to 24.6 in 1926 and de¬ 
creased to 18.7 in 1929. The income per acre, deducting all expenses including 
taxes and interest paid, decreased from $5.46 in 1924 to $1.87 in 1926, then in¬ 
creased from $3.42 in 1928, and decreased again to $2.90 in 1929. In the case 
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of 177 bona fide sales studied in 1929, the assessed values ranged from 15 to 118 
per cent of the sales price, averaging 34.2 per cent. 

The outlook for the dairy industry (IT. S, Dept Agr,, Misc. Puh, 12i. il9Sl), 
pp. IV+60, figs. This is a sllghUy revised odilion of a publication previ¬ 
ously noted in mimeographed form (B. S. E., 63, j). 81). 

Planning the farm business on three dairy-fruit farms in Massachusetts, 
E. L. Mighkll (MassaohuiteMs tita. Bui. 275 (1931), pp. 89-115, figs. 5).—Analy¬ 
sis is made of the farming systems of three neighboring dairy-apple farms— 
a i-man farm with 11 cows and 160 bearing trees, a 2-man farm with 16 cows 
and 260 bearing trees, and a 3-man farm with 21 cows and 1,000 bearing ti'ees. 
Tables ,and charts show for each farm the present faiming system, receipts, 
expenses, and a man labor distribution under the present organization, and the 
estimated receipts, expenses, and man labor distribution under suggested plans 
of reorganization. 

Studies in economics of apple orcharding.—!, An apple enterprise 
study—costs and management, H. C. Woodwobth and G. F. Potteb (New 
Eampshire Sta. Bui. 257 (1981), pp. 71, figs. 21). —This is the first of a scries of 
bulletins based on a detailed study of 10 fruit farms in 1920, 12 in 3927, and 
9 in 1928. The orchards included in 1927 varied from 603 to 4,315 trees. In 
making comparisons between orchards, three units were used—actual yield, 
expected normal yield, and malure tree ociuivalent. The methods of computing 
the last two are described and their advantages and disadvanttiges discussed. 
The orchard organization and management of the se\eral orchards are de¬ 
scribed and tables included showing the costs, man labor, horse work, and 
truck and tractor nse for each in pruning, spraying, brush disposal, fertilizing, 
soil management, thinning, propping, setting trees and grafting, protection, har¬ 
vesting, grading and packing, and miscellaneous. 

The management problem was found to hinge largely on the organization 
for spraying, which requires skilled labor and expensive equipment for very 
definite short intervals. Intensive detailed pruning beyond that necessary to 
assure a strong mature tree of reasonable height was not found profitable, 
Tbo sod mulch system was found to be exceedingly economical. 

The number of man hours per 1,060 malure trees varied from 872.4 to 8,950.4, 
averaging 2,215. The total estimated costs prior to harvest, not Including 
land, trees, and overhead, varied from jpj,144.1C to $4,240.39, averaging $2,128, 
per 1,000 mature trees; from $164,39 to t$697.51, averaging $355.07, per 1,000 
boxes normal yield; and from $119.07 to $538.63, a\craging $323, per 1,000 
boxes actual yield. Lidior I’oquiroments for harvt‘sting were approximately 
equal to the total prior to harvest. Grading and packing required about the 
same time. The estimated not cost prior to harvest, including use of land and 
appreciation and depreciation of trees, was $614 per 1,000 boxes normal yield, 
or $466 per 1,000 boxes actual yield. 

The organization and financial returns of 120 small sized Louisiana 
cane farms, lOSO, G. II. Eeuss (Louisiana Stas. Bui. 224 dBSl), pp. 39, 
figs. 6).—The business organization and financial statemonts for the 1930 season 
were obtained from 37 farms in Vermilion and St. Martin Parishes, 01 in 
Iberia and St. Mary Parishes, and 31 in Assumption, Ascension, and Iberville 
Parishes. 

From 76.6 to 82.0 per cent of the farms included In each of the three groups 
were owned by operators, and from 53.1 to 67.9 per cent of the acreage was 
In crops. Tables ai*o Included showing for each of the three groups and for 
all farms the classification, utilization, and tenure status of the land; average 
Investments, by items; crop organization; receipts and expenditures; and net 
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and labor incomes. The factors affecting net Income are discussed with 
tables showing (1) the average net cash and labor incomes of farms with plus 
and minus incomes, the farms being grouped by size, percentage of crop land 
in cotton, truck, and cane, and different total labor expenses per crop acre 
and different number of crop acres worked per man up to harvest; (2) the 
gross income and expenses of the farms with different percentages of crop 
land in cane; and (3) the relation of yield to average net cash Income 
per crop acre and the average labor Income per crop acre with plant and 
stubble cane. 

The study showed that while the average receipth from ciop sales and labor 
expense varied in the three areas, the average net eash and labor incomes did 
not vary greatly. Seventy-one per cent of the 129 farms made positive cash 
incomes, and the average for all farms was $4.38 per acre. While 30 per cent 
made enough to pay depreciation, family labor, and interest on capital in¬ 
vested, the 129 farms lacked on an average if4.60 per acre of paying such 
charges. Size of farm showed little effect on net income per acre. Any con¬ 
siderable proportion of the crop acreage in cotton was associated with a de¬ 
crease in both net cash and labor income«^. Truck crops in the eastern area 
made a relatively large cash return per acre, but as the acreage in truck was 
small the return on the farm basis was low. Labor and cash incomes increased 
as the percentage of crop area in cane Increased up to approximately 60 per 
cent. Labor exijen^es per acre and ciop ai*ie‘s per man botli mdhated that 
labor efficiency is an important factor affecting profits. Yield oi cane per jicre 
was the most Important factor affecting income. 

An economic studiy of the hop industry in Oregon, G. L. SULKaitru (Oteyon 
8ta. Bui 288 (1031), pp. 77, ffps. 24 ).—^The geographic distribution of hop grow¬ 
ing; the world, national, and regional trends in production and yields; the State, 
district, and county trends in production in Oregon; acreage distribution on 
f ar m s, varieties and yields, soil types, and capital outlay and costs in the Stale; 
and the trends in foreign trade and consumption of hops are analyzed and 
discussed. Special attention is uiven to the analysis of prices paid Oregon 
urowers, the corai»arative prices lu domestic and foreign mark(‘ts and in the 
marketH of neighboring Slates, sea'=‘onal prices, contract prices, and gr.HlIug 
and standardization. The situation and outlook for the industry in Ort^goii 
are discnhsed. A selected l>ibliograi)hy on hopv is included. 

World production declined very materially during the World War, and 
although it has made rapid recovery it is still appreciably below that of 1906 
1914. Oregon production decreased from 21,000,000 lbs. in 1915 to 3,500,000 
lbs. in 1918, increased to 18,445,000 lbs. in 1929, and again decrearocl to 
15,630,000 lbs. in 1930. The trend in Oregon was definitely upward as compared 
with California and Washington, there being a decline in the former and a 
stationary or only slightly increasing tendency in the latter State. Prices ol 
hops adjusted for changes In the general price level have tended downward 
since 1909-1913. Little was found in the foreign market situation that would 
promise profitable expansion of Oregon production, and the hop trade feels 
that no sndden change will take place in the United States consumption in the 
near future. Attention is called to the importance of attaining a high standard 
of market quality in order to meet foreign competition. 

Cost of producing rice in Arkansas in 1927, 0. J. Hu^i (Arkansas 8ta. 
Bui. 266 (1981), pp. 4‘t, figs, 8).—This study analyzes the investment and costs 
in 1927 for labor, farm power, water, materials, and oveihead in producing rice, 
and shows the combination of such costs on the most efficient and the least 
efficient farms studied. It is based on a survey made of 74 fanns with 13,243 
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acres of rice harvested. Tables and graphs are included and discussed showing 
both the average costs of different items for all the farms and the averages for 
different items for the farms grouped according to tractor time per acre, cost 
of irrigation water per acre, rice acreage, cost of tractor power and horse work 
per hour, etc., and comparing the investments, costs, expenses, and incomes on 
the 20 low cost farms and the 20 high cost farms. The factors affecting costs, 
effect of yields and prices on returns to management, and the relation of costs 
to farm labor income per acre are discussed. 

The total average cost of production was $42.40 per acre, or 80 cts, per 
bushel, as follows: 25.1 hours of man work, $10.04; 4.00 hours of tractor work, 
$8.52; 10.6 hours of horse work, $1.87; irrigation water, $10.55; seed, taxes, 
automobile, insurance, twine, etc., $7.38; interest, $7; depreciation, $2.03; and 
miscellaneous, 10 cts. Tractors were used on an average of 367.4 hours at an 
average cost of 86 cts. per hour, and work stock 448.81 hours at an average 
cost of 18 cts. per hour. The lowest costs were obtained on the group of farms 
using 2-2.99 tractor hours, 11.6 horse hours, and 21.2 man hours per acre. 
With more than 2 tractor hours per acre, the number of man hours increased 
and there was no corresponding decrease in the number of horse hours. Cost 
of water per bushel Increased as the cost per acre increased. The average 
investment per acre was for laud and buildings $143.82, machinery $15.11, live¬ 
stock and poultry $3.81, and feed and supplies $1.18, total $163.92. The total 
cost per acre, Including payment of family labor, averaged $34,26 for the 20 
farms with lowest costs and $55.71 for the 20 with highest costs. 

Higher yields tended to increase cost per acre somewhat, but decreased cost 
per bushel. Average costa per aero and per bushel tended to become less as the 
area in rice increased up to 250 to 2^ acres. Low total costs centered in 
efficiency of operation, being increased on many farms due to too mneh work 
stock being kept, horaea and tractors being used too few hours, lack of 
efficient irrigation equipment, and too high capital investment. 

Cost of wheat prodaction by power methods of farming, 1919-dL929, 
J. G. Klbmgabd and G. F. Cadiscu (Wixahlngton Ool- 8ta, Buh 255 (1931), 
pp, 24, 9). —^Tbis bulletin presents the record of one operator using the 

system followed by many larger scale wheat growrs in the Palouse country, 
Wash. The special cliaracteristics of the area, the farming aj stems used, and 
the factors affecting cost in different yeiu's are described, and the costs in the 
individual years are analyssed, and charts are included showitig the average 
costs for the entire period and each 2-ycar period (except 1927). 

The average total costs varied from 75 cts. per hu^el in 1927 to $1.66 in 
1919-1020, averaging 90.3 cts, for the It >eavs. Of tho average total costs, 39.5 
per cent was rent, 11.7 labor, 10.5 <lei>rcciation, 8.0 gasoline and oil, 6.5 repairs, 
7.S grain sacks, 0 Interest, 4.2 seed, 2.7 food for hired help, 1.5 taxes, and 1.2 per 
cent insurance. The average selling price varied from 86 cts. per bushel In 
1021-1022 to $1.90 In 1919-1020 averaging $1,077. The profit or loss per bushel 
ranged from a loss of 7 cts. In 1021-22 to a profit of 28 cts. in 1927, averaging 
17.4 cts. profit for the poiiod. 

The possibilities for lowering production costa in the Palouse region are 
discussed. 

Supplement to Crop Reporter (17. 8. Dept Agr., Orop Reporter, 15 (1913), 
No. 6, Sup., Apr., 1931, pp, 8. —^This supplement to the Orop Reporter previ¬ 
ously noted (B. S. R., 20, p. 493) includes crop reporU, released during June to 
August, 1913, inclusive, but not published heretofore. 

The taxation system of Virginia, R. A. Baixingeb (Virginia 8ta, But 279 
(1931), pp, 22, Itg, jf),—-The sources of tax revenue, constitutional provlsiong 
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rsg&rding taxation, and tlia provisdons of the different tax laws of the State 
are described. 

Taxation and public-school finance in Colorado, Gr. S- Klbmmbdson {Colo¬ 
rado 8ta, Bui 3'>6 (1931), pp. 88, flffs. il).—This is a popular bulletin desadbing 
the tax situation in the State, the general trend in expenditures for public 
education, the school situation, and the weakness of the present system of 
financing schools, and discussing methods for reducing the tax burdens on 
fanners for schools and bringing about a balanced tax system and a more 
equitable distribution of the costs of education. 

Federal, State, and local taxes take 8.4 per cent of the net annual income of 
all the people of the State. Of the 1928 State and local taxes, 50 per c*ent was 
used to support public education. Counties and local school districts paid 97 
per cent of the cost of education. Increase of the State levy on general 
property for school purposes is not deemed advisable, as such a tax falls heaviest 
on farmers and ranchmen. A graduated income tax, plus some form of special 
taxation with a distribution of part of the new revenue to heavily burdened 
localities, is recommended, together with a plan by which the State will 
guarantee to each community a minimum educational program under which 
$ 1,000 per classroom unit of 28 pupils will be expended, the funds to be raised 
by a 2-mill local levy, a 3-mill county levy, and the balance to be paid by the 
State from income and nonproperty taxes. 

Membership problems in farmers' cooperative purchasing associations, 
J. K, Steen (Pennsylmma 8ia, Buh 268 {1931), pp, 38, flffs. 5).—This bulletin is 
based on data soenred by interviews with 192 members and 363 nonmembers of 
6 cooperative purchasing associations in the eastern half of Pennsylvania. In¬ 
cluded are tables showing the attitude of the two classes of farmers toward 
the organizations as indicated by their answers to various questions. The six 
associations studied are described, and their organization and the attitude ol 
members and nonmembers are discussed. The farmers Interviewed were rated 
as to the degree of cooperation evidenced by their attitudes and experiences. 

Of the members, 68 per cent talked to neighbors about their organization, 
43 per cent Inquired about piices before buying through the cooperative, 92 
per cent believed the cooperative had lowered farm supply piices, 81 per cent 
that the abandonment of the organization would result in a rise of such prices, 
3 per cent that an injustice was done dealers by buying through the cooperative, 
92 per cent liked the cash-at-car-door method of selling, 3 per cent thought the 
cooperative should extend more credit, and 72 per cent were satisfied with th<‘ 
service of the association. The percentages for the nonmembers were 13,87, 60, 
41, 7, 09, 9, and 64, respectively. Twenty-five per cent or less of commodities 
handled by the cooperative were made through the cooperative by 17 per cent of 
the members and 60 per cent of the nomnembers, from 26 to 30 per cent by 14 
and 16 per cent, from 61 to 75 per cent by 11 and 6 per cent, and 76 per cent 
or over by 58 and 19 per cent, respectively. Of the members interviewed, 4 
per cent were rated as noncooiierators, 27 per cent as poor to fair cooperators, 
and 69 per cent as real cooperators. For the nonmembers, the ijercentages 
were 39, 41, and 20. respectively. 

The play and recreation of children and youth in selected rural areas 
of South Carolina, IL E. Feayseb {South Carolina Sta, Bui, 275 {1931), pp, 67, 
fig», i9).-—This study, undertaken to ascertain tlie social, recreational, religious, 
and educational (other than day school) opportunities for youth in typical 
rural environments and to ascertain to what extent and how such opportunities 
were being taken advantage of* Is based on data obtained by visits to the homes, 
both owner and tenant, of 617 white and 337 negro young people and children 



1982] AGBIOTJLTUEAL AISTD HOME ECOlJrOMIOS EDUOATIOK 87 

In four counties. Of tlie records, 735 were obtained in the study previously 
noted (B. S. R., 63, p. 187) and 239 in 1931. The social and economic factors— 
size of family, percentage of tenancy, size of farms, types of fanning, and modern 
conveniences—of the areas are described. Tables and charts are included and 
discussed showing for white young people of owner and nonowner families, 
grouped by ages and sex, the number participating and the average number of 
hours per week of participation in different kinds of entertainments, games, 
different kinds of music, secular organizations, seasonal activities, miscellane¬ 
ous activities, reading of different kinds, educational and business interests of 
different kinds, and attendance at church, Sunday school, and church meetings. 
Other tables, charts, and text cover the same field for the negro families. 

The hours per week devoted to leisure activities of the 617 white young 
people increased quite uniformly from 16.25 hours for the 6- to 9-year-old group 
of boys to 22.76 hours for the 14- to 21-year-old group. For girls the Increase 
was from 17.6 to 26.6 hours. The study showed but few indications of leisure 
time being used harmfully, but that much time was employed unprofitably. 
There was but little evidence of social planning by and for the community, and 
the need of active leadership was apparent, although potential leadership 
seemed to exist 

Rural community fire departments, W. 0. Nason (U. 8, Dept. Agr.t 
Farmers' Bui. 1661 {1661), pp. figs. 15). — A summarization is made of the 

results of a field suiwey in which 80 rural file departments were covered, case 
studies made of 62 departments, and Information secured locally concerning 18 
others. Data were also obtained indirectly regarding more than 100 other 
departments. The methods of financing and typos of rural fire departments 
are discussed with descriptions of a number of departments, including such 
factors as origin, ownership, control, finance, organization, equipment, and use. 
The important points in methods of procedure in the organization of rural fire 
protection are summarized. 

AGEIOTOTTERAI AND HOME ECONOMICS EDUCATION 

The International Institute of Agriculture: An historical and critical 
analysis of its organization, activities, and policies of administration, 
A. Hobson {Calif. Univ. Puls. Tntematl. Belat., 2 {1981), pp, Z/+356)^This 
monograph by the Aiiicrioau roi^resentative on the permanent committee of 
the institute from 1022 to 1929 is <llvided into five parts, dealing, respectively, 
with the founding of the institute, organization and program, administrative 
procedure and methods of control, the Institute in its external relations, and 
some conclusions and a few recomnicudations. It is stated to be an attempt 
to analyze existing shortcomings, with a view to exhibiting the forces that 
have brought them about. It is hoped that such an analysis will contribute 
to a better understanding of the action that must be taken and the improve¬ 
ments tiiat should be made if the institute is to perform the services that 
it is expected to render.” 

“The treatment of the subject is admittedly critical. , . . The Inter¬ 
national Institute of Agriculture has a great field of usefulness,” but It “ has 
felled in fulfilling its mission.” As to the future, the author concludes as 
follows: 

“Service to agriculture holds the key. Acceptable service requires a 
technical staff working under the direction of an effcienl and scientific ad¬ 
ministration responsible in the fullest measure to an International control. 
The treaty establishing the institute permits of these essentials. Their 
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absence is largely the results of violations of both the letter and spirit of 
this valuable document. In the treaty, agriculture has a magna charta. By 
its terms governments solemnly pledge themselves to cooperate in promoting 
its welfare. It behooves the agricultural Interests of all nations to demand 
that the Institute be conducted in a manner that will translate this pledge 
into an effective force.” 

List of technical woi‘kei*s in the J>epai*tiiieiit of Agricnlture, and outline 
of Depai*tment functions, 1031 {IL iS. Dept Ayr., Misc, Puh, 12$ {19$1), 
pp. /y+165)-—This is the usual annual list and outline (E. S. R.. 64, p. 280). 

Experiment stations and other institutions, official and private, engaged 
in the development and improvement of agriculture in warm regions 
( 8 fatl 07 is Erp^rimenialea et aurres Inaiitutiona Offlciellea ou Privies s'oocupani 
du Diveloppement et de VAm4Uoration de VAgticuUttre dans les Pays Chauds. 
Rome: Inst InternaiL Agr,, 1981, pp. 166).—This publication lists over 800 
institutions in 76 countiies. In many cases biief notes as to their organi¬ 
zation. area, and field of operation are included. 

Organizing for rural home-talent tournaments, D. E. Lindstbom (Illinois 
8 ta, Giro, 376 (1931). pp. 15, figs. 6).—^This is a popular circular describing 
kinds of tournaments, methods of organizing for music and drama tourna¬ 
ments, the functions of officers and directors, the lime and effort required, 
and the by-products of tournaments. 

POODS—HTTMAir HDTEITION 

Use of whole wheat in the kitchen, 11. H. and C 0. Fjnnbij. ([Oklahoma] 
Panhandle PanhandJe Bui 30 (1931), pp. 12-15). —Directions are given for 
the home preparation of hard red vrintor wheat for use in cooking, with tested 
recipes for products considered particularly siiec'-^sfiil. In th^ experimental 
work upon which the-e recipes are based, an average quality (rf grain was 
selected, testing 60.7 lbs. per bushel and with a protein content of 12.1 per cent. 
Eeeleaned and smut-free grain was used, and the wheat was further cleaned 
by stirring thoroughly in cold water to bring the chaff and dust to the surface, 
pouring off the water, and repeating the process several times. For some of the 
recipes the whole wheat as thus cleaned is boiled in an open kettle until tender, 
with the addition of one hwol teaspoonful of salt to oa.*h quart of wheat and 
enough water to keep the grains covered throughout the boiling period. When 
the grains are tender, the water is drained off thoroughly and the cooked wheat 
ground in a household food chopper, using the finest burr. In this condition 
the cooked wheat is referred to as prepared whole wheat. From it a dry break¬ 
fast cereal can be prepared by spreading the freshly ground material in a 1-in. 
layer on a flat pan and drying in an oven at low or moderate temperatures 
until crisp. 

Recipes in which the prepared whole wheat is used include dishes prepared 
with cheese and with fresh or canned vegetables, whole wheat patties, and 
whole wheat custard pudding. A recipe is given for macaroons in which the 
home prepared breakfast cereal is used. 

Directions are also given for the use of coarsely ground wheat, as prepared 
In the ordinary feed mill, for cooked cereal and for baking powder bread. By 
using fine burrs in grinding,' a fair gi'ade of flour can be prepared for use as 
a whole wheat flour. 

“ It is not intended to suggest that a family could live satisfactorily on a diet 
of whole wheat, but it is undoubtedly possible for homo prepared whole wheat 
in some form to enter into each meal of the day without risking monotony if 
the dii^es are Judiciously selected. As long as wheat remains near 25 cts,. 
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per bQshel, farm price, there are few eccmomle.s Uial cuu be as efCective as 
using it in the farm kitchen.” 

Cooking cured pork, L. M. Alexander and F. W. Ybatman (U. S, Dept Agr, 
Leaflet 81 {1931), pp, 8, flgs. -}).—^This leaflet, in the series noted previously 
(B. S. R., 62, p. 90), contains general direct ions for cooking hams and other 
cuts of cured pork and special directions for baked ham, boiled ham, ham cooked 
under steam pressure, boiled smoked boneless shoukh'r butts, broiled, baked, 
and fried ham slices, roast stuffed cured shoulder, salt pork and bacon, and 
various dishes prepared from ground cooked ham. 

Making frozen delicacies at home, P. 11. Tbacy {Illinois Sfa. Ciro. 577 
{1931), PP- 18, figs. 7).—^The foreword to this (‘ircular makes a plea for the 
greater consumption on the farm of milk and cream in the form of ice cream 
and other frozen delicacies “ at a time when the market price for whole milk 
and butterfat is low in com^iarison with the prh'es of other food commodities.” 

The Ingredients used in ice cream are listed, and directions are given for the 
various steps in the preparation and freezing of the ice cream mix and In pack¬ 
ing the ice cream, with a discussion of various types of freezers on the market 
Formulas are given for making ijlain vanilla ice cream from coffee cream, 
coffee cream and evaporated milk, and coffee cream and sweetened condensed 
milk, with suggestions for variations of the standard formula for different 
varieties of ice cream. Formulas and recipes are also given for various ices 
and sherbets, for ice creams frozen without stirring, and for fancy ice cream 
with the use of molds. 

The White House Conference on Oluld Health aud Protection, Novem¬ 
ber 10—22, 1920: [Sect. If, Public Health Service and Administra¬ 
tion].—^Prollmlnary report of the committee on the economic aspects of 
milk (17. 8. Dept. Agr., Bur. Dairg Indus., 1931, pp. 43, jigs. 4). —^This prelimi¬ 
nary report is made up of brief reports from the various subcommittees as 
follows: Communicable diseases tinuismitled through milk, by S. J. Orumbin<;, 
V. A. Moore, aud L. P. Browm; the public health supervision of milk, by L. 0. 
Frank, C. O. II. I/aughlngliouse, and F. C. Wilson; the nutritional aspects of 
milk, by B. V. M<*Oollam, F. W, {r^chlutz, and J. A. Tobey; and the economic 
aspects of milk, by O. B. Reed, 0. B. Ci*ay, nnd F. IIowc, 

The report of the subcommittee on the nutritional nspeels of milk contains 
a brief siuumary of iiresent knowle<lge coneerninsr tbe nutritional value of milk 
and recommendalhnm for further research along \arious Hues. Among the 
topics suggested are the following: Studies on curd tensio-n to obtain further 
confirmation of the value of ‘^ofl curd milk in infant feeding and to determine 
the feasibility of rendering all milk soft-curded by suitable homogenization; 
studies on the vitamin B and G content of milk correlated with accurate deter¬ 
minations of the nutritive needs of the yount? for these vitamins; metabolism 
studies on children to determine the optimum proportion of milk in the diet; 
fundamental research on the composition of human milk and means of improv¬ 
ing its quality; studies to determine the possible significance of the inorganic 
elements occurring in minute amounts In millt:; and studies on the supple¬ 
mentary relation of casein to other heat-coaguhihle profeins of milk and on the 
nutritive qualities of whey and whey powder. 

Growth and reproduction on milk diets, J. Wabdeix., H. Steenbock, and 
B. B. Haet {Jour, Nutrition, 4 {1931), No. 1, pp. 53-65, figs, .j).— The authors, 
with the cooperation of B, VauBonk, have extended their observations on the 
nutritional behavior of rats on diets of whole milk supplemented with copper 
and copper and ii'on salts to cover long continued growth and reproduction. 

On a diet of whole milk supplemented with copper in amounts up to 1 mg. 
per 300 cc. of milk or 1 mg. per rat per day, chronic anemia resulted and 
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growth and reproduction were below normal. Some of the young were reared, 
however, and third generation animals were secured. On a diet of whole milk 
supplemented by 1 mg. of iron and 0.6 mg. of copper per 100 cc., no anemia re¬ 
sulted, but growth and reproduction were still subnormal. No specific evidence 
of low vitamin B or E were observed. The subnormal gi'ovvth and poor rearing 
of the young were attributed to deficient caloric intake on account of the inabil¬ 
ity of the animals to handle large enough amounts of fluid. Subnormal repro¬ 
duction of the female rats was attributed to late sexual maturity and poor 
ovulation. Preliminary experiments indicated that the addition of small 
amounts of either manganese or iodine or both greatly improved the ovulation 
rhythm in the females on the milk, copper, and iron diet. 

Male sterility on milk diets, J. Waddell Nutrition, Jf (1931), No. L 

pp. d7-77, figs, d).—This paper reports a histological study conducted by the 
author, with the cooperation of B. VanDonk, of the tesles of male rats rendered 
sterile by the diet of milk, copper, and iron in the above study. The sterility 
was found to be characterized by the complete disappearance of the germinal 
epithelium, great loss in the amount of testicular tissue, and pronounced 
edema. It Is thought that the sterility is not caused by low vitamin B, but is 
apparently intensified by the action of the ferric chloride used as the source of 
iron. 

The rdle of diet in the cause, prevention, and cure of dental diseases, 
M. T. Haj jke {Jour. Nutrition, 3 (1931), No. 4 . pp. 4^3-451). —^In this review 
the author traces the history of the various theories which have been advanced 
since the time of Hippocrates to explain the origin and cure of dental diseases, 
and discusses these theories in the light of present knowledge concerning the 
normal and pathological structure of the oral tissues. Among the more recent 
theories which are discussed at some length are those of Hbjer (B. S. R,, 57, 
p. 295), MelLanby (B. S. B., 63, p. 891), Bunting et al. (B. S. B., 64, p. 392), 
and Boyd, Drain, and Nelson (B. S. B., 62, p. 596). The author’s own experi¬ 
ence in the dietary treatment of pyorrhea is included. A list of 26 references to 
the literature is appended. 

The Influence of bulk in the diet upon fecal calcium and phosphorus, 
L. Ascham (Jour, Nutrition, 3 (1931), No. 4, pp. To determine the 

possible effect of bulk on the utilization of calcium and phosphorus, dogs were 
kept in a state of negative calcium balance on synthetic diets differing only in 
the kind and amount of roughage. Cellulose flour was used as roughage in 
five experiments and agar in two. Four adult, female fox terriers were used 
throughout the entire investigation and one adult, female mongrel fo-r part of 
the time. Calcium and phosphorus determinations were made on 0-day samples 
of the urine and feces and nitrogen determinations upon 8-day samples of 
urine. 

The summarized data show wide fluctuations not only for the different dogs, 
upon the same diet but also for the same dog upon the different diets. The 
average values for each diet were more consistent in showing higher values for 
fecal calcium and phosphorus on the high than on the low roughage diets. The 
effect of the agar was more marked than of the c^ulose flour. The evidence, 
although not altogether conclusive, is thought to indicate that bulk may increase 
the fecal excretion of both calcium and phosphorus. 

SeasojLal variation in the rate of growth of pre-school children, H. 
McKAr and M. A Bbown (Ohio 8ta. Bui. 482 (1931), pp. 33, fig. Jf).— This is the 
complete report of a 3 year^ investigation noted previously foom progress re¬ 
ports (H. S, B,, 64, p. 693). During the entire period 173 records were obtained, 
Including 28 covering a period of 2 years, 68 one year, and 69 from 2 to 11 



1032] FOODS—HUMVIT NUTRITION 91 

montlis. Tills gave 114 records complete for 1 year and 173 which were used 
for determining monthly gains or losses. 

The monthly records showed the average gains in weight to be lower for 
March and April and higher for October than for any of the other months. 
This was true for both boys and girls. Grouping the months of May to October, 
inclusive, as the summer season, and from November to April, inclusive, as the 
winter season, the average monthly gains for the 3 consecutive years were 0.48 
and 0.24 lb., 0.56 find 0.44, and 0.47 and 0.3 lb. for the summer and winter 
reasons, respectively. Of the Individual children, 86 made their greatest gains 
during the summer season and 29 during the winter season. Of the 23 children 
observed over a 2-year period, 34 made a greater gain in summer than in winter, 
in both years and 21 during at least 1 oi the 2 years. It is considered of signifi¬ 
cance that 20 of the 29 children for w^hom increases in weight were greater 
in the winter than in the summer had been in nursery schools during the winter 
months, while in the summer their afternoon naps were shortened or eliminated 
entirely. This is thought to- indicate that “any advantage which may possibly 
be Inherent in one season over another may be overshadowed by environmental 
factors within the control of those who have the care of the child.” 

With the exception of the girls from 4 to o years of age and the boys from 3 
to 4 years of age, the average gains in weight were higher than the expected 
gains as calculated from the Holt standards. The individual gains were not 
as favorable, however. Only 62 per cent of the entire number made or ex¬ 
ceeded the expoclod gain in the first year, 77 per cent in the second, and 62 per 
cent In the third year. In comparison with the Woodbury standards the 
records were better for both the group and individual children. 

The gains In height showed less uniformity than those in weight as far as 
season was concerned. February seemed to be the month of smallest gain In 
height for both boys and girls and November the month of greatest gain for 
the boys and August for the girls. There appeared to be no special correlation 
between periods of most rapid gains in weight and in height. The average 
gains ill height by groups exceeded the Holt standards for every group except 
the boys of 3 to 4 years of age. The proportion of individual children making 
or exceeding the expected gains in height was larger than of those making or 
exceeding the expected gains in weight. 

Various factors Infiuoncing the growth of children are discussed with refer¬ 
ence to the data reported. Of these, the effect of food habits has been noted 
from another source (E. S. R., 04, p. 894). Other factors considered are health 
habits, sunshine and hours siauit out of doors, prevalence of illness, and weather 
conditions. 

The general conclusion drawn is that there is a decided tendency toward a 
seasonal variation in Iho rale of gi’owth in weight of preschool children, but 
that seasonal variations in iucreasos in height are insignificant. “This may 
Indicate that as far as Increases in height are concerned, environment is less 
of a factor than Is the case with increases in weight. In other words, the less 
favorable environment of winter does not depress the impulse of growth upward 
as it depresses increases in weight. From this it may be reasoned that with 
environmental conditions as good in winter as in summer, the rate of growth 
during the winter season would be equal to that of the sunamer season.” 

The association of vitamin A with greenness in plant tissue.—^UT, Vita¬ 
min A content of asparagus grown under light of various qualities, J. W. 
Grist and M. Dm {Jow. Biol Chem,, VI (XVSl), No» pp. fig, 

continuation of the invesllgatlon noted previously (E. S. B., Cl, p, 494), the 
authors have determined the vitamin A content and the chemical composition of 
asparagus grown under four glass filters of known limits of transmission, in the 
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open, and in the open but covered with soil to prevent access of light. The 
technic for the vitamin A studies was essentially the same as in the earlier 
investigation. The chemical analyses included quantitative determinations oi* 
chlorophyll, amino acids, water-soluble nitrogen, and the inorganic elements 
calcium, iron, manganese, phosphorus, and potassium. 

Of the various factors studied, the content of chlorophyll showed the closest 
relationship to the content of vitamin A as determined by the average growth 
responses of rats receiving 0.1 gm. of the ai^paragus as llie source of vitamin 
A. This relationship, however, was not linear in character. Beyond the point 
G 66 A, representing the asparagus grown under the filter transmitting rays 
between 825 and 680/*/^, the growth of ti'e animals in proportion to the chloro¬ 
phyll content lessened and finally dropi>ed sharply with respect to the asparagus 
grown in the open. “ This course of the curve could be interpreted as a pro¬ 
gressive diminution of the dominance of chlorophyll as the limiting factor and, at 
last, the ascendency of other factors as limiting when chlorophyll is fully ample 
and no longer the limiting factor. The environal conditions (data taken but not 
presented) under which the tips m the open grew were much different from 
those which obtained in the closed frames. Besides the full sunlight outside, 
both the temperature and relative humidity averaged considerably lower.” 

The authors call attention to the theory of Bezssonoff that vitamin A is a 
sensitizer of chlorophyll and hence a conditioner of chlorophyll formation, and 
assert their belief that the opposite is true. “ It seems reasonable to conclude 
that within the restrictions of the two variables expressed by some nonlinear 
relationship chlorophyll content is a limiting factor on vitamin A synthesis in 
the vegetative parts (in this case the stem tip) of the plant.” 

The nmsaponifiahle lipids of lettuce,—I, Carotene, H. S. Oujovioh and 
H. A. l^UTmL (Jour. Biol €hem., 91 (im), No. 1, pp. I05-1I7, /igs, 4).— 
Essentially noted from a preliminary report (B. S. R., 64, p. 688). 

Further esqperimental differentiation of vitamins B and G, H. 0. Sherman 
and M. R. Sandbls (Jour. Nutrition, 8 (1931), No. pp. 395^409, figs. 7).—This 
paper reports in greater detail the studies on the sparing solubility of vitamin 
G in alcohol and the effects upon rats of varying degrees of a deficiency In this 
vitamin (B. S. R., 61, p. 592), and includes comparable feeding experiments with 
rats to measure the solubility of the antiucuritic vilnwiin B in alcohol of 80 
per cent concentration by weight. 


The extracts were prepared from air-dry bakers' yeast, 0.8 gm, of which fur 
Dished enough ot elthei- vitamin B or G iov good growth. The 80 per cent 
alcohol extract corresponding to this amount oC yeast, concentrated on the 
water bath to remove the alcohol, when fed as the source of vitamin B induced 
as good growth as the original yeast for about 20 dtiys, after which the curve 
flattened out It is suggested, in view of later developments, that tWs may 
have been due in part to a relative shortage of the Reader tiiermolabUc vitamin 
possibly destroyed at the temperature of the water bath. ‘‘Should further 
invesagation confirm this suggestion, the vitamin B (B.) of yeast would then 
appear somewhat more soluble in alcohol, as is also suggested by the fact that 
the residue here showed extremely little of this vitamin.” 

SolnbiUty studies for vitamin Q were extended to alcohol of 95 and 60 per cent 
con^tr^on by weight On account of the possible destruction of the vitamin 
in the extracts by heating and drj'lng, the residues only were fed. Growth 
^incms^ rat^ resulted whm the sources of vitamin G were the residues 

alcohol, mpectlvely, thus Indicating that the 
of vitamin Q In alcohol of 95 per cent concentration by weight is 
n^llgible but increases with the dilution of the alcohol. The only curve ^ow- 
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ing any flattening, suggesting that one of the more recently discovered vitamin 
B factors might have been to a slight extent a joint limiting factor with vitamin 
G, was the one on 60 per cent alcohol by weight. Commenting upon these 
results, the authors state “ the experiments here described were made during 
the year 1927-2S, In the light of work more recently published from other 
laboratories, or still in proc;ress in our own, we should note with special care 
(1) that the nature of the material extracted, as well as the precise conditions 
of applying the solvent, should be taken into account in all statements regarding 
solubilities of vitamin G, and (2) that all extracts of wheat used as vitamin 
G-poor sources of vitamin H in this laboratory are made with alcohol of at 
least 80 per cent by weight, 84 per cent by volume, or stronger.” 

Observations on the effects of vitamin B and G deficiency in the rat are dis¬ 
cussed. Lack of appetite is thought to be a characteristic of lack of vitamin 
B, but not of G. Attention is called to differences in symptoms produced by 
complete and partial lack of vitamin G. These are illustrated by excellent 
photographs of rats suffering from partial and complete deficiency of this 
vitamin. “ Whether the observed variability of symptoms of the G-avitaminosis 
is connected with multiple nature of vitamin G is a question still under 
investigation.” 

Anorexia characteristic of lack of the vitamin B complex: The rfiles of 
the Individinal components, B. Buback and G. R. Cowgill (fifoc. Eaopt Biol 
and Med, Proc,, 28 (19S1), No, 7, pp, 75d-75^).—To determine which constituent 
of the vitamin B complex Is responsible for appetite stimulation, 15 dogs were 
maintained on an artificial food mixture consisting of highly purified casein 
(Harris), sucrose, butterfat, lard, salt mixture, and bone ash and when the 
appetite failed wore given 10 test materials to stimulate it. The materials, with 
total number of tests and number of effective tests for each, were as follows; 
Fuller’s earth adsorbate 40 and 12, tikitiki 10 and 10, autoclaved yeast 11 
and 0, fuller’s earth adsorbate and autoclaved yeast 53 and 32, whole yeast 
36 and 35, yeast vitamin powder (Harris) 6 and 6, milk vitamin concentrate 
9 and 7, fuller’s earth adsorbate and milk vitamin concentrate 7 and 7, Vitavose 
7 and 7, and tomato juice 14 and 13, respectively. 

The 100 per cent effectiveness of tikitiki and zei*o effectiveness of auto¬ 
claved yeast are thought to rule out vitamin Ba as having any stimulating effect 
on the appetite. The failure of some of the other materials to restore appetite 
in all cases is thought to suggest the possibility that another substance, not 
vitamin G, is required to supplomcnl the antineuritic factor in this respect 

Some effects of the vitamin B complex on appetite and on utilization of 
food, 0. B. Graham and W. H. Grotith (Soo, Bxpt, Biol, and Med, Proc., 28 
<1931), No, 9, pp. 1083^1088),^In this preliminary report, data are summarized 
on the effect of various sources of vitamins Bi and Ba on the rate of growth, 
consumption of food and water, and utilization of food in rats. The Bvans 
and Burr vitamin B-free diet (E. S. B., 69, p. 489) was used, supplemented 
daily with 9 drops of cod-liver oil and some source of the vitamin B complex. 
Four groups received, respective, 0.5 gm. of whole dried yeast (high Br— 
moderate hlgii Ba), 0.5 gm. yeast plus 0.5 gm. whole dried hog liver (high 
Bjr—low Bi), 0.15 gm. yeast plus 0.85 gm. liver, and 5 drops tikitiki plus 0.1 
gm. autoclaved liver (high B*) as the vitamin B complex supplement to the 
basal diet which was restricted to the same calorie level in each group. Other 
groups received the basal diet ad libitum, with the same supplements. 

The gains in weight of the animals of the first four groups (restricted food 
consumption) were surprisingly uniform. In the corresponding groups re¬ 
ceiving the basal diet ad libitum, the only one in which growth approximated 
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that of normal stock rats was the one receiving 0.5 gm. ol yeast plus 0.5 gm. 
of liver. Other supplements on which growth was subnormal included 1 gm. 
of liver and 5 drops of tikiiiki plus 0.2 gm. of autoclaved liver. AcKlitional 
supplements resulting in growth equal to or at a greater rate than that on 
the stock diet were 0.5 gm. of yeast plus 1 gm. of autoclaved liver and 5 drops 
of tikitiki plus 1 gm. of autoclaved liver. Since the supplements furnishing 
both Ba and B 2 were more effective than those furnishing either 0110 alone, 
the authors conclude that “the influence of the antineuritic vitamin (Bi) on 
appetite may not be as specific as was suggested by Sherman and Sandels 
[above]. Burack and Cowgill [above] concluded trom experiments on <logs 
that either the antineuritic vitamin was the solo appetite factor or another 
substance, not vitamin G (Ba), \\as required I 0 supplement the antineuritic 
factor. Our ovn experiments emphasize the importance for imnnai appetite 
of both the antineuritic vitamin and another factor which is (ound in auto¬ 
claved liver.*’ 

Dietary requirements for fertility and lactation.—^XXUI, The spociih* 
effect of vitamin B on lactation, B. Subb and D. J. Walkee [,Jour, Bioh 
Ohem., 91 (1981), No. 1, pp. 69--76, figs. 8 ).—^In this continuation of the series of 
papers noted previously (E. S. R., 64, p. 293), lactation records in the form 
of weight curves of total litters are given for paired rats on the same diet, 
with and without an abundance of vitamin B, one of each pair receiving auto¬ 
claved yeast and the other untreated yeast. The amount of the diet was lim¬ 
ited to that voluntarily consumed by the one receiving autoclaved yeast. 
Positive controls were included for lactating rats on tlie same diet ad libiinin 
with untreated yeast. 

The curves representing the lactation records of the three animals in each 
group demonstrated conclusively that vitamin B has a favorable effect upon 
lactation quite apart from its influence on food consumption. The poorest 
records were those of rats receiving no vitamin B. The records were consider¬ 
ably better for those receiving the same amount of basal ration but plenty 
of vitamin B, and best of all for those receiving plenty of vitamin B and the 
basal ration ad libitum. 

The anto-oxidation of fats with reference to their destructive effect on 
vitamin B, M. J. Cummings and H. A. Mattill (Jour. Nutrition, S (1031), No. 4, 
pp. 421-4315).—Attention is called in a brief review of the literature on the sub¬ 
ject to the apparent relation between the anto-oxidlzability of fats and sterility 
in animals on rations containing these fats. In order to study this relationship 
further, the comparison was undertaken of the reproductive behavior of rats 
on diets containing various fats with the susceptibility of these fats to oxidation, 
as determined by the method of Greenbank and Holm (B. S. R., 64, p. Ill), 
and on the amount of water-soluble oxidizable substances present in the fats, 
both fresh and after exposure to oxidation, as determined i)y the modifier! 
Issoglio procedure as described by Kerr and Sorbor (E. Si. R., 52, p. 712). 
The fats were tested singly and in mixtures. 

The Individual fhts tested, in order of decreasing auto-oxidizabiUty, were 
cod-liver oil, lard, butterfat, and cottonseed oil, with hydrogenated vegetable 
fat and stearin showing no tendency toward auto-oxidation. When the fats 
were mixed they tended mutually to influence the auto-oxidizablllty of the 
mixture. “ Thus, as an example, the induction period of a mixture of lard 
and cod-liver oil (ration 230) was approximately 9 hours. The presence of 2 
gm. of wheat germ oil in this mixture prolonged the induction period beyond 
24 hours. Again, the induction period of cottonseed oil was reduced from 75 
hours to 21 hours by the addition of 2 gm, of cod-liver oil. Cottonseed oil 
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contains some antioxidant, as its induction period and unpublished observa¬ 
tions Indicate, but not a sufficient amount to counteract the pro-oxidizing 
activity of cod-liver oil with the result that In combination both oils were 
oxidized, the one more slowly, the other more rapidly, than alone. When 2 gm. 
of wheat germ oil wore added to this combination, the induction period was 
lengthened to 30 hours. The amount of antioxidant was still inadequate to 
compete with the oxidizing activily of cod-liver oil. Wheat germ oil is itself 
auto-oxldizahle, and when its antioxidant is exhausted Us own oxidation in¬ 
creases the volume of oxygen consumed.” 

The results of tests for the water-soluble oxidizable substances in the fats 
did not exactly parallel those for auto-oxidlzabUity, since the former depends 
upon the number and character of the double bonds and the latter upon the 
accelerating or inhibiting substances present, The induction period of lard 
was shorter than that of cottonseed oil, while the water-soluble oxidizable 
products of cottonseed oil were more abundant than those of lard. Hydro¬ 
genated vegetable fat and stearin were equally inactive in absorbing oxygen, 
but after exposure to oxygen the latter contained unexpected amounts of water- 
soluble oxidizable products whose precursors probably account for the short¬ 
ened Induction period of a mixture of butter and stearin over that of butter 
alone. It is again apparent that the presence of wlveat germ oil may delay 
auto-oxidation and the formation of oxidizable products, but when the exposure 
to oxygen and heat outlasts the retardation provided by its antioxidant even 
larger amounts of oxidizable products may bo formed than would be in the 
absence of wheat gem oil.” 

In the feeding experiments, the reproductive behavior, as indicated by the 
numbers of litters, the frequency of resorptions, and the weights of the testes, 
showed that the hydrogenated cottonseed oil-butter combination was the most 
successful and the stearin-butter and lard-cod-Uver oil combinations the least 
successful, with mixtures of cottonseed oil with butter and with cod-liver oil 
and hydrogenated cottonseed oil with cod-liver oil intermediate. 

These results are discussed in their relation to the nature and function of 
vitamin H, with the suggestion that the physiological activity of vitamin B 
may reside in its antioxygenic property. Various papers are cited as presenting 
data whldi might thus be interpreted. 

Vitamin B in iron treated dry rations, J. Waddell and H. SmimooK 
(Jour. 'Nutrition, 4 (IdSl), No. 1, pp- 7P-93).—The authors, with the cooperation 
of B. VanDonk, have extended their investigation of the destructive effect of 
ferric chloride on vitamin B (B. S. B., 61, p. 05) in order to determine if pos¬ 
sible the mechanism of tills destruction. 

The earlier conclusion that the ration induces 100 per cent sterility in fe¬ 
male rats was conllrmed, and it was also demonstrated that the ration pro¬ 
duces sterility in male rats as well. 

The explanation of Bvans and Burr (B. S. B., 58, p. 494) that the harmful 
effect upon vitamin B of certain fats is due to the presence of antivitamin 
substances led to an attempt to Isolate similar substances from the iron-treated 
ration. When this was extracted with ether, the iron removed from the ex¬ 
tract, and the extract added to a ration known to contain vitamin B, fertility 
was not secured. Similar failure was observed in the use of wheat germ plus 
some of the washed extract of the iron-treated ration as the source of vitamin 
E. Further evidence of the formation of antivitamin was furnished by feeding 
the iron-treated ration to female rats with large bodily stores of vitamin B. 
As long as the ration was being fed the rats remained sterile^ but when it 
was replaced by a basal vitamin B-free ration containing no Iron, fertility was 
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gradually restored* This is thought to indicate that the antivltamin ap¬ 
parently does not destroy vitamin B in the body, but simply renders it 
inefifeclive. 

Attention is called in an addendum to the studies of Cummings and Mattill 
noted above, in which they have shown that oxidation of the fatty constituents 
of the diet destroys vitamin B and that tliis oxidation is quite extensive in 
certain common fats and oils. “It follows, therefoie, that the amount of 
vitamin E in any diet is markedly influenced by the balance between anti- and 
pro-oxygenic substances. It is very probable that what we have termed anti- 
vitamin is pro-oxygenic in character. Regardless of what name is applied, 
it is apparent that it has a profound effect not only in the ration, but also in 
the body of the rat.” 

The effect of large doses of irradiated ergosterol upon the ash content 
of the femora of young and adult rats, J. H. Jones and G. M. Robson (Jour, 
Biol Chem,, 91 (19S1), No, i, pp. .—The authors lake exception to the 
conclusion of Hess, Lewis, and Rivkin (B. S. R., 62, p. 590), Light, Miller, and 
Frey (B. S. R., 62, p. 792), and Brown and Shohl (B. S. R., 63, p. 695) that 
activated ergosterol if administered in ^e^y laige amounts withdraws calcium 
from the bones. This conclusion was based in each case on the observation 
that the percentage of ash in the bones of growing rats was less in those 
anim a l s receiving toxic amounts of irradiated ergosterol than in the bones of 
those receiving either a stock ration or a diet supplemented with nontoxic 
doses of vitamin D. It is pointed out that no account was taken of the possi¬ 
bility of a difference in the increase in the percentage of ash in the growing 
bones during the experimental period. Since this would presumably not be 
true of adult rats, fully grown rats were given toxic doses of Irradiated 
ergosterol and suitably matched controls of the same litter and sex were given 
the same amount of the basal ration as consumed by tlje experimental animal, 
but writhout ergosterol. The experiment was continued for 11 or 12 days 
unless the animal receiving irradiated ergosterol died earlier. If this hap- 
pened the control was killed immediately. On autopsy histological studies 
were made of the various organs and the femurs were analyzed for ash content. 

In the animals receiving the high dosage of irradiated ergosterol, the ash 
varied from 58.74 to 66.7 per cent, with a mean of 62.6 per cent, and in the 
controls from 59.82 to 65.46 per cent, with a mean of 63.36 per cent. Similar 
experiments with gro^ving rats showed in some cases a slight decrease in the 
relative amounts of ash in the femurs of those receiving large doses of irradi¬ 
ated ergosterol, but no detectable decrease in absolute amount. The authors 
conclude that “irradiated ergosterol in extremely toxic doses has no specific 
action which results in actually withdrawing calcium sails from bone com¬ 
parable to its ossifying action when given in therapeutic doses.” 

Simple methods for metabolic balance studies and their interpretation, 
H Donblson, B. Nims. H. A Hijnsoheb, C. F. Shukeks, and I. G. Mact (Jour. 
Home Boon., B3 (1931), No. 3, pp. fl67-272).-Tliis discussion, which is based 
upon six years’ experience in human metabolic work in tbe laboratories of the 
Merrill-Palmer School and the Children’s Hospital of Michigan, includes “the 
technic of conducting a metabolic balance observation with a comparison of 
the computed and chemically determined values for the same dietaries, a con- 
sideation of balance figures with an attempt to discriminate between significant 
Faults and those falling within the range of experimental difference, and the 
influence of periods of varying lengths on the fin al balance figure.” 

A list of 24 references to the literature is appended. 
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TEXTILES AND CLOTHING 

The testing of yarns and fabrics, H* P. Cubtis (London and Neu> York: 
Isaac Pitman <& Sons, 19S0, S, ed,, pp. XIT+18G, figs. 60).—In the second edition 
of this book (B. S* B., 66, p. 49G), “ much of the original matter has been revised 
and several more pages added, giving recent methods of testing, together with 
the necessary illustrations of the new instruments.’* 

Textiles on test, J. G. Williams (London: Chapman <& Hall, 1061, pp. 7111+ 
194, pis, JfO, figs, J4).—This manual, intended as a study for the distributor and 
consumer of the wearing and washing properties of fabrics and garments, 
discusses the general characteristics of fabrics and yams; textiles and color 
in wear and wash; washing, laundering, and dry cleaning; and complaints 
from customers. 

Dresses for little girls, 0. L. Soorr (U, S, Dept. Agr. Leaflet 80 (19S1). 
pp. 8, figs. 7) .—This leaflet of the series noted previously (B. S. B., 64, p. 97) 
gives suggestions as to style, construction, materials, and trimmings for prac¬ 
tical but attractive dresses for little girls. 

HISCELLAITEOTIS 

Beport of Moses Fell Annex Farm, Bedford, Indiana, June, 1981, H. J. 
Ebei) and H. G. Hall (Indiana Sta. Cire. 183 (lOSl), pp, 24, figs. Sd).—The 
experimental work summarized in this report is for the most part abstracted 
dsewhere in this issue. 

Agricultural research in New Hampshire, 1080: Beport of the New 
Hampshire Agricultural Experiment Station, J. C. Kendall (New Hamp¬ 
shire Sta. Bui. 256 (lOSl), pp. 21, figs. 8).—This contains the organization list, 
a report of the director on the work of the station, and a financial statement 
for the fiscal year ended June 80, 1930. The experimental work reported and 
not previously noted is for the most part abstracted elsewhere in this issue. 

Forty-third Annual Beport [of Texas Station], 1080, A. B. Conneb bt al. 
(Texas Sta. Rpt. 1030, pp. 168, fig. 1).—This contains the organization list, a 
report of the director on the work and publications of the station, and a financial 
statement for the Federal funds for the fiscal year ended June 80, 1030, and 
for the various State funds for the fiscal year ended August 31, 1930. The 
experimental work not previously reported is for the most part abstracted 
elsewhere in this Issue. 

The Bimonthly Bulletin, Ohio Agricultural Exi>erJment Station, [Sep* 
tember-Octohor, 10811 (Ohio Sta. Bimo. Bui. 152 (1031), pp. 153--190, 
figs. 9).—In addition to several articles noted elsewhere In this issue, this 
number contains Bccelpts of Produce on the Columbus 'Wholesale Market, 1980, 
by 0. W. Ilauck (pp, 189-191}. 
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NOTES 


Arizona University and Station.—Dr. P. S. Burgess has been appointed dean 
of the College of Agriculture and director of the station. 

Georgia University and Station.—^Under an act of the legislature which 
became effective January 1, the separate boards for the various branches of the 
State university system have been abolished. In their stead a single board of 
regents composed of one member from each of the 10 congressional districts 
of the State, one member at large, and the Governor of Georgia ex ofdcio will 
control the College of Agriculture, the station, and other units in the system. 

Hawaii College Station.—Dr. Carroll P. Wilsie has been appointed 
agronomist. 

Missonrl University.—^Ihe enrollment in the College of Agriculture is 485, 
as compared with 365 in 1930, and exceeds that at any time since the World War. 

New York State Station.—E. L. Green, associate in research (chemistry), 
has resigned to accept a position with the U. S. D. A. Bureau of Plant Industry, 
effective November 15, 1931. 

Virginia Truck Station.—Dr. H. H. Zimmerley, horticulturist, resigned 
October 31, 1931, to accept a position in the U. S. D. A. Bureau of Plant 
Industry. 

Wisconsin Station.—The division of agricultural chemistry has been 
awarded a grant from the American Medical Association for the study of the 
distribution of pho^horus in rachitic and normal blood. 

Association of Official Agricultural Chemists.—^Thls association held its 
forty-seventh annual meeting in Washington, D. 0., November 2-4. 

Substantially the usual program as to sectional meetings was followed, but 
an Important innovation was introduced of including in the general sessions 
addresses by authorities in some of the newer fields of chemical research. The 
opening speaker under this arrangement was Dr. H. C. Sherman of Columbia 
University, who discussed the relationship of vitamins to problems of nutri¬ 
tion and the growing importance of these substances to agricultural chemists 
and food chemists charged with regulatory activities. Dr. Sheiinau pointed out 
that the term “ vitamin rich ” should be used in advertising with discrimination, 
as so-called vitamin rich foods may be grossly lacking in the essential vitamins 
A, O, and G, though containing a sufficient quantity of vitamins B, D, and E, 
and commercial irradiation with ultra-violet light increases only the vitamin 
D supply. He indicated that official chemists must be prepared to evaluate 
the amounts of these vitamins in food and drug products and made a plea for 
the training of qualified workers, though he recognized that not every laboratory 
need be equipped for full service in this field. 

In a discussion of Special Applications in Methods of Agricultural Chemical 
Analysis, Dr. 0. A. Browne of the U. S. D. A. Bureau of Chemistry and Soils 
advocated a broadening of the scope of the association’s work to provide fuller 
information regarding many materials, such as cellulose and lignin in feeding 
stuflCs. Biological methods, In his opinion, needed further attention from the 
group, particularly those employing enzymes. 

The presidential address of H. D. Haskins of the Massachusetts Station dealt 
mainly with the early history of control work with fertilizers, especially the 
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beginning of fertilizer analyses in Massachusetts. The changing viewpoints 
In control activities by employing as far as possible cooperation with manu¬ 
facturers in the elimination of undesirable conditions were also depicted. 

In the absence of the Secretary of Agriculture, an address of welcome was 
given by Assistant Secretary R. W. Dunlap. 

Officers for the ensuing year were elected as follows; President, A. B. Paul 
of Chicago, Ill.; vice president J. W. Kellogg of Harrisburg, Pa.; secretary- 
treasurer Dr. W. W. Skinner of Washington, D. 0. The executive committee 
Includes these officers, together with H. D. Haskins, R, Harcourt of Gu^ph, 
Ont., Dr. F. 0. Blanck of Washington, D. 0., and H. H. Hanson of Dover, DeL 

Association of Land-Grant Colleges and Universities.—^In addition to the 
general officers enumerated on page 6, the following section officers were 
elected at the Chicago meeting, November lG-18, 1931: Agriculture, B. H. 
Crocheron of California, chairman, R. Y. Winters of North Carolina, vice 
chairman, and J. F. Cox of Michigan, secretary; engineering, D. S. Kimball 
of Cornell University, chairman, and Paul Cloke of Maine, secretary; and 
home economics, Jessie W, Harris of Tennessee, chairman, and Margaret S. 
Fedde of Nebraska, secretary. In the section of agriculture, the subsection of 
experiment station work elected W, W. Burr of Nebraska, chairman, and U. P. 
Hedrick of New York, secretary; the subsection of extension work C. B. Ladd 
of Cornell University, chairman, and R. K. Bliss of Iowa, secretary; and the 
subsection of resident teaching C. Larsen of South Dakota, chairman, and 
B. J. Kyle of Texas, secretary. 

In the standing committees the following appointments were announced for 
8-year tei*ms: In the committee on instruction in agriculture, home economics, 
and mechanic arts, Ruth A. Wardall of Illinois, B. O. Brooks of North Carolina, 
and H. L. Shontz of Arizona vice Edith P. Chace of Pennsylvania, S. B. Barle of 
South Carolina, and H. L. Kent of New Mexico; college organization and policy, 
M. G, Neale of Idaho and H. S. Boardman of Maine vice R. S. Shaw of Michigan 
and B. G. Peterson of Utah; experiment station organization and policy, L. B. 
Call of Kansas and F. J. Sievers of Massachusetts vice C. A. Mooers of Tennes¬ 
see and W. L, Slate of Connecticut; extension organization and policy, P. H. 
Ross of Arizona and C. A. Keller of Tennessee vice A. B. Bowman of Wyoming 
and I. 0. Schnub of North Carolina; military organization and policy. J. R. 
Turner of West Virginia and B. Knapp of Alabama vice P. L, MeVey of Ken¬ 
tucky and A. M. Soule of Georgia; engineering experiment stations, H. S. Rogers 
of Oregon vice C. A. Lory of Colorado; the radio problem, H. J. O. Umberger of 
Kansas and R. 0. Higgy of Ohio, the former by reappointment and the latter 
vice J. J. Tigert of Florida; aeronautics, W. L. Bevan of Iowa and B. B, Norris 
of Virginia (reappointments); joint committee on projects and correlation of 
research, H. W. Barre of South Carolina vice T. P. Cooper of Kentucky; and 
joint committee on publication of research, C. G. Williams of Ohio vice F, B. 
Morrison of Cornell Unlv<‘rHity. The committees on cooperation with the Fed¬ 
eral Farm Board and the National Advisoiy Committee on Education were con¬ 
tinued unchanged, but that on land-grant institutions for negroes was reorgan¬ 
ized on a peimanent basis with B. G. Brooks of North Carolina to serve for 
8 years, W. 0. Jolm of Washington, D. C., for 2 years, and H. F, Ooiterman of 
Maryland for 1 year. R. M. Hughes of Iowa succeeded B. 0. Brooks of North 
Carolina as a delegate to the American Council of Education. 

American Society of Agronomy.—This society held its twenty-foiuth 
annual meeting In Chicago, Ill., on November 10 anil 20. 

The presidential address of Dean and Director W. W. Burr of Nebraska 
University and Station was entitled Some Contributions of Agronomy to the 
Development of the Groat Plains. The remainder of the program, aside from 
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coDunittee reports and other business, included sectional programs in soils and 
crops, mainly on the usual symposium plan. The soils section met jointly with 
the American Soil Sur\ey Association for a consideration of soil organic matter 
and soil classification, and later took up the relation of calcium and magnesium 
compounds to soil conditions and plant growth and various miscellaneous topics. 
The crops program dealt with cold and drought resistance in plants, soybeans, 
and other topics. 

The society gave extended consideration to a plan for reorganization submit¬ 
ted by a committee headed by M. F. Miller of Missouri. Under this plan as 
adopted the name of the society and its journal are continued unchanged. Sec¬ 
tions of soils and crops are to be organized within the society, each of which has 
the privilege of creating subsections as desired. The annual meeting is to 
Include one or more general sessions in addition to the sectional programs. As 
regards membership, honorary members, fellows, and active and associate mem¬ 
bers are provided for. 

The oflicers will Include a presidmit, a vice president automatically succeed¬ 
ing to the presidency and to be selected alternately from the sections of soils 
and crops, and a secretary-treasurer and editor to be appointed by the executive 
committee. For the ensuing year, however, officeis were elected under the 
previous plan, with Dr. P. B. Brown of Iowa as president, Dr. S. A. Waksman 
of New Jersey, Dr. Qeorge Stewart of Utah, B. I. Throckmorton of Kansas, 
and M, A. McCall of the U. S. D. A. Bureau of Plant Industry as vice presi¬ 
dents, Dr. F. B, Smith of Iowa as secretary-treasurer, and J. D. Luckett of 
New York as editor. 

The annual CJhilean Nitrate Research Award was divided between Drs. 
W. H. Pierre of West Virginia and H. Jenny of Missouri. M. A. McCall, F. 
D- Gardner of Pennsylvania, Dr. W. H. Stevenson of Iowa, 0. F. Shaw of 
Oallfomia, and W, W. Burr were elected fellows of the society. 

World’s Grain Exhibition and Oonference*—A recent announcement of this 
gathering, to be held in Regina, Saskatchewan, states that it will probably 
be held from July 24 to August 5, 1933. The exhibition will be arranged for 
competitive purposes in 56 classes of exhibits, with a prize list of over $200,000. 
The classification Includes wheat—hard red spring, hard red winter, soft red 
winter, white winter, and durum; oats—white, yellow, and early; barley—six 
rowed (Manchurian type), six rowed (Trebi type), two rowed (Chevalier type), 
two rowed (Duckbill or Thorpe type), and hull-less; com—dent and flint; rye; 
buckwheat—black, silver hulled, and rough or rye; rice—unhulled; millet—^fox¬ 
tail and other types; field peas—largo, small, and canners; field beans—^white 
and other types; soybeans—yellow and other colors; flax-seed other than for 
fiber and seed for fiber; hemp—any variety; alfalfa or lucerne—any variety; 
cloveiv—red, alsike, sweet, and white dutch; grasses; sunflowers; field roots; 
and garden vegetable seeds. 

The conference will include papers of both practical and scientific interest, 
classified as follows: (a) Agronomy, which will include soils—^physics, chem¬ 
istry, and bacteriology; cultural problems and methods; fertilizers, weeds; 
plant breeding and genetics; diseases of plants; experimental methods (plat 
work); seed prodnction and registration; and irrigation; (b) Insect pests and 
friends; (c) economics, including marketing, which will include farm manage¬ 
ment and costs, grading, merchandifijng and financing, storage and transporta¬ 
tion, and world markets; (d) milling and baking; (e) agricultural machinery, 
which will include seed cleaning, cultural, and harvesting; and (f) general. 
If thou^t advisable a series of purely scientific conferences may also be 
arranged. 
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EDITORIAL 

RESEARCH AT THE 19S1 CONVENTION OF THE ASSOCIATION OF LAND-GRANT 
COLLEGES AND UNIVERSITIES 

From the point of view of research in agriculture and home 
economics, the 1931 convention of the Association of Land-Grant 
Colleges and Univci’sities was much more than a routine gathering. 
Casual examination of the program, to be sure, revealed few papers 
dealing primarily with research in the general sessions, and little 
business pertaining to it required the attention of the executive 
body. None the less, its influence was widespread and unmistakable. 
The entire convention atmosphere was permeated with acknowledg¬ 
ments of the fundamental contributions of research to the develop¬ 
ment of the land-grant institutions in the past, and there was a tacit 
acceptance of the principle that its adequate support was essential 
in any well-rounded program for the future. 

Consideration of distinctive research problems was concentrated 
in the appropriate sections and especially in the subsection of ex¬ 
periment station work. The joint sessions of the three subsections 
of agriculture, however, contained papers on Graduate Work and 
the Experiment Station, by President R. M. Hughes of Iowa, in 
which a considerable use of fellowships in station work was ad¬ 
vocated, and on Interrelations of Teaclung, Extension, and Research, 
by Dean W. C. Colley of Minnesota, who cautioned against any 
slowing down of research by excessive demands of graduate studente 
upon the lime and energies of research workers. In addition, the 
section of homo economics as usual listed research as the subject 
of its final session, as noted later. 

The program of the subsection of experiment station work was 
opened with a paper on Commercial Support for Agricultural Re¬ 
search, contributed by Dr. H. L. Russell, director of the Wisconsin 
Alumni Research Foundation and for many years director of the 
Wisconsin Experiment Station. Dr. Russell recognized that special 
difficulties and perplexities attend the acceptance of assistance from 
commercial sources, but he raised the question whether,, provided 
the public interests are at all times kept uppermost in mind, it is 
88602—82-101 
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not sound policy for a station which can utilize private resources 
in the interest of the public to make use of such facilities. Numerous 
potential opportunities to do this were cited, as in the domains of 
rural electrification and the heating and insulation of dwellings. 
Even in such cases, however, certain precautions were suggested as 
follows: 

“Not only must the station be master of the situation as to the 
formulation of plans for the work to be undertaken, but the results 
obtained must also be available for the station to use as it may deem 
best, keeping the public interest constantly in mind. Preferably, 
monies for research in any particular line should be given to the 
college (or the station), and not to an individual staff member. Not 
only should the receipt of all buch funds flow through the regular 
fiscal channels of the institution, but this should be particularly true 
with reference to all expenditures incurred.” 

In a stimulating discussion of basic questions entitled The Influ¬ 
ence of Agricultural Research on Our Social and Economic Order, 
Director C. B. Hutchison of California divided agricultural re¬ 
search into two classes, (1) natural science research, which “ in its 
application has to do with improving and increasing production by 
reducing the amount of time or effort necessary to produce a unit 
of product and making more resources available, and (2) social 
science research, which relates to the balancing of production and 
consumption, the ways and means of rnakiag adjustments to changes 
and to the distribution of the benefit from scientific progress among 
the members of society.” The effects of the natural science type 
of research on the social and economic order depend largely he 
believed, on the length of time required to influence production. If 
slow, there are few problems, and adjustments are made even without 
gmdance or planiung. Besearch tending primarily to substitute 
scientific knowledge for gue^work or speculation he considered to 
have little immediate disturbing effect, and the same is usually true 
of studies on the utilization of waste products and of plant and 
disease control. 

For tho® changes which are either sudden or revolutionary, care¬ 
ful planning is deemed necessary, but “it is not the function or 
duty of agricultural colleges to act as planning agencies. Separate 
but coordinate planning agencies should be established for each State 
and each a^cultural region. The colleges of agriculture should 
^perate with these agendes by helping to educate farmers and 
students in the fundamental prindples relating to sodal and eco¬ 
nomic problems, by training research workers, and by conducting a 
lar^ mate of the necessary research in social sciences relating to 
a^culture to develop the required facts and information upon 
which such plans must be based.” 
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However, this does not mean, he made clear, “ that we will or 
should cease to conduct research in the natural sciences. Such 
studies must be continued. We shall never have a stabilized agri¬ 
culture so long as we depend upon frosts and pests, floods and 
droughts to control agricultural surpluses. We need more, not less, 
research of the natural science type. But we also need a great deal 
more of social science research. We need to understand better the 
intricate and complex phenomena of plant and animal biology, but 
we also need to know better how these phenomena may be adapted 
and di rected to social use. With this knowledge we shall be able 
to promote a better balance between production and consumption 
and consequently a better distribution between the members of so¬ 
ciety of the gains and benefits derived from scientific progress.” 

One of the major themes of the convention was the land-grant 
college survey of 1930. The task of evaluating the results of this 
survey in its relation to the experiment station director was assigned 
to Director R. Y. Winters of North Carolina, who presented conclu¬ 
sions derived from correspondence with directors and others. His 
inquiry developed the fact that of 36 directors reporting 31 had 
already made use of the survey infoimation, and that in a number of 
cases portions of it had been used as subjects for discussion in one 
or more staff meetings. 

As regards the specific phases discussed, ‘‘ ireplies from Federal and 
State administration of research bear witness to the mutual good 
that has come from the .study of cooperative relations between Fed¬ 
eral and State research. It has resulted in a better understanding 
among the stations and a tendency toward more intimate and effec¬ 
tive cooperation. The report of progress in cooperative effort and 
the recognition of advantages in cooperation have been followed by 
increasing State cooperation in regional problems and a more deter¬ 
mined effort by Federal agencies to avoid local problems. This, in 
turn, has brought about more frequent intercourse for mutual advice 
upon all phases of research.” 

Another chapter whick was reported as especially helpful was that 
dealing with station organization and management. “Eight insti¬ 
tutions have used these results as a basis for specific changes in co¬ 
operative relations between major groups of the station, regulation 
of outside employment, adjustment of salary scale between 9 and 11 
months’ workers, budget making, rank of research workers in rela¬ 
tion to academic workers, and have found suggestive information for 
comparisons or ranges of compensation and training of staff members 
with those of the local station.” 

In conclusion Director Winters pointed out that “ the results of 
researdh are now reemving the most severe test since the establish¬ 
ment of the experiment station i^srstem. . . . The survey and 
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report have, therefore, come at an opportune time not only for the 
valuable information it contains but for the stimulation of thought 
and action toward more efficient research organization and 
procedure.” 

The twilight zone between research and extension, a topic of 
perennial interest, again received consideration in a paper by Di¬ 
rector C. A. McCue of Delaware entitled When Shall the Eesults 
of Research Be Turned over to the Extension Service for Use. This 
paper, though of sufficiently broad interest to justify inclusion in 
a joint program, was presented and discussed before the subsection 
of experiment station work and later repeated before the extension 
subsection. Based on replies received from 40 station and 30 
extension directors, it revealed a steadily growing accord between 
these groups as a result of a more complete understanding of their 
respective viewpoints and public obligations. It was generally 
agreed that conditions so vary that set rules can hardly be expected, 
but that results should ordinarily be released as promptly as may 
safely and fairly be done. For strictly scientific work, this will 
normally mean delay until the stage of formal publication, but with 
some types of experimentation release may be made much earlier. 
Often the combined judgment of the investigator and extension 
worker is desirable. 

Because of the immediate interest of the experiment stations in 
Experiment Station Reco7d, a discussion of the policies of this peri¬ 
odical was presented by its editor. Attention was directed in this 
discussion to the fact that there has been no enlargement of space 
for the publication of abstracts since 1911, although during this 
period the annual revenues of the State experiment stations have 
risen from $3,062,425 to over $18,000,000 and the funds of the Federal 
Department of Agriculture available for research by about the same 
amount, as well as a remarkable development of other agencies 
carrying on researcli in agricultiirahscience and related fields. As a 
result “there is now to be abstracted probably several times the 
potential grist of 20 years ago.” 

Various expedients to provide more space were suggested for con¬ 
sideration, as it was made clear that “ unless the existing facilities 
and resources are materially enlarged, space and co&t limitations will 
soon make necessary more or less modification in the policies which 
have thus far been adhered to.” Perhaps, it was suggested, “ certain 
changes should be made in any event. In that case, whether these 
changes will involve the omission of the editorials, a closer spacing 
of the type, reduction in the free mailing list, shorter abstracts, a 
more restricted field of review, or some other means not yet apparent 
most depend to no small degree upon the needs and desires of the 
users of the Record as we understand them.” 
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Considerable discussion followed the presentation of this paper, 
and a resolution was adopted by the subsection expressing the view 
that additional facilities should be provided. This action was later 
indorsed by the executive body. 

The report of the committee on experiment station organization 
and policy dealt with two questions, the use of Federal fimds for 
investigations in forestry and the formulation of research projects. 
On the fii'st of these two matters, a questionnaire sent out by the 
committee revealed a preponderance of sentiment in favor of a lib¬ 
eralizing of prevailing policies as regards forestry studies. The com¬ 
mittee submitted as its opinion that there are many problems of agri- 
cultui’e associated with phases of forestry the solution of which is as 
important as some in other lines on which no question as to approval 
arises. In some States such problems may deal with farm woodlands, 
in others with a sound basis for a State land policy. In the economic 
adjustments which seem destined to take place in agriculture, the 
forest can not be ignored either as a direct source of income to the 
farmer or as a part of a program for the more efficient use of land. 
Accoi’dingly the committee recommended that “ projects in forestry, as 
defined above, when proposed by directors to be supported by Hatch, 
Adams, or Purnell funds, should be given the same consideration that 
is now given to projects in any of the well-established lines of 
agricultural research.” Problems in commercial forestry, it was 
suggested, “ for the present . . . might well be left to other agencies 
or to the station’s State funds.” 

As regards the formulation of research projects, the co mmi ttee 
repeated its recommendations of 1927, and added six suggestions as 
to the minimum of essentials for an acceptable project outline. These 
points cover the following details: A clear-cut specific title, accurately 
characterizing the woi'k to be imdei’taken; the leaders and cooperators 
in the project; clearly defined objectives; an explicit statement of 
procedure to bo followed; evidence of familiarity with work of otlrers 
on the subject; and allotment of funds. Becognizing tliat the project 
outline “ is not a tiling to be standardized . . . , it is believed that 
the handling of projects by the Office of Experiment Stations, as 
well as by station directors, would be simplified and expedited 
if these requirements and suggestions are consistently adhered to 
in formulating ihe project outline.” 

The report of the joint committee on projects and correlation of 
research, for which Provost A. R. Mann was serving as acting chair¬ 
man in the absence of Director F. B. Mumford of Missouri, showed 
that there was cooperation between all the stations and the U. S. 
Department of Agriculture, the total number of cooperative agree¬ 
ments being nearly 1,000. This represented a decrease of about 
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200 from the previous year, but, as the coumiittee pointed out, “ evi¬ 
dences of progress made during the year are to be found, not in 
numbers of agreements made and entered into, but in the refinements 
of projects, rounding out of programs, and focusing them upon vital 
problems of economic and social importance. The decline noted 
in the number of cooperative agreements can, therefore, be attributed 
not to a waning of interest in collective effort but rather to im¬ 
proved relations and to revision in programs, through which many 
projects have been consolidated into larger undertaMngs of broader 
significance.” As an outstanding example of such advancement, 
specific mention was made of the formulation of an extensive re¬ 
search program designed for a three-year study of interrelated farm 
and home economic, educational, and rural life problems of the 
Southern Appalachian Highlands, in which several divisions of 
the five experiment stations of the area, the TJ. S. D. A. Bureaus of 
Agricultural Economics and Home Economics and the Forest Serv¬ 
ice, the Office of Education of the Department of the Interior, and 
a number of independent educational and religious organizations 
are participating. 

In response to instructions by the experiment station subsection 
in 1930, the joint committee considered the status of the six special 
research committees of the association appointed in 1925 following 
the passage of the Purnell Act. A recommendation that these com¬ 
mittees “be discontinued with the thanks of the association for 
highly valuable services rendered, and that in the future, except 
as emergencies may arise, cooperative projects and programs be 
arranged for through the usual chaimels ” was subsequently ratified 
by the executive body. 

The usual report of relations with the JowrnaL of AgnovUturdl 
Research was made by Director S. W. Fletcher of Pennsylvania 
for the joint committee on publication of research. The number of 
manuscripts recmved during the year ended October 31, 1931, in¬ 
cluded 88 from the experiment stations, 87 from the U. S. Depart¬ 
ment of Agriculture, and 1 from cooperating institutions. The 
total number handled was 203 as compared with 205 in 1930. 

A special committee on Federal-State relations in agricultural re¬ 
search, consisting of Director Fletcher, chairman, with Directors 
M. J. Funchess of Alabama and E. C. Johnson of Washington, pre¬ 
sented a comprehensive report, discussing very frankly data 
opinions obtained from directors and staff members who are joint 
leaders of cooperative projects. From the standpoint of these 
groups, the committee took up such matters as the notification and 
consultation of directors upon the initiation of Department research 
within a State; the desirability of more uniform memoranda of 
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agreement in cooperatire work; the professional relations of work¬ 
ers; the origin of cooperative projects; the operation of Federal field 
stations, maintained independently in the States and deemed by the 
committee one of the most embarrassing features of Federal-State 
relations in agricultural research”; the function of the Federal 
Department in research, both fundamental and specialized; the over- 
organization of research, against which the committee noted “ a 
di^inct reaction in the State experiment stations;” national pro¬ 
grams in research and their integration; and the possibility of an 
ultimately “more or less complete nationalization of agricultural 
research, with Federal bureau administration throughout the United 
States.” A number of specific suggestions as to some of these mat¬ 
ters were put forward as a basis for conference with Department 
representatives with a view to their readjustment. It was em¬ 
phasized, however, as the fundamental finding of the committee that 
“in general mutually cordial and helpful relations exist between 
the Federal and State agencies, and there is constant improvemeat 
in the administration of the details of cooperative research.” 

The report of a special committee on experiment station exhibits 
at the Century of Progress Exhibition to be held at Chicago in 1983 
indicated as the unanimous opinion of the committee that the sta¬ 
tions and the U. S. Department of Agriculture should cooperate 
in bringing about a joint, unified and coordinated exhibit designed 
to show specifically what science has done for agriculture. As one 
feature of the exhibit, it is expected that the Office of Experiment 
Stations will include in its exhibit historical and statistical material 
concerning the stations as a whole. The formulation of more definite 
plans is to proceed as rapidly as possible, but in most matters must 
await the decision by Congress as to the extent of Federal par¬ 
ticipation. 

Still another matter to receive consideration was the distribution 
of experiment station publications in foreign countries. Inquiries 
reported by Vice Diiector A. Boss of Miimesota indicated that many 
important libraries and institutions abroad are now being inade¬ 
quately supplied, and the possibility of foimulating address lists 
or of attempting distribution through a central agency was dis¬ 
cussed by several speakers. A special committee, consisting of Mr. 
James T. Jardine, chief of the Office of Experiment Stations, Direc¬ 
tor B. E. Gilbert of Ehode Island, and Director S. B. Doton of 
Nevada, was appointed to investigate this important subject and 
report at the next convention. 

In the section of home economics the work of the U. S. D. A. 
Bureau of Home Economics was reviewed by its chief, Dr. Louise 
Stanley, and Miss Sybil L. Smith of the Office of Experiment Sta- 
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tions reported that there are now 42 States receiving support for 
home economics research from the Purnell funds, with a total allot¬ 
ment of over $289,000. In Hawaii the Adams and Hatch funds are 
also being so utilized, while in many States projects are being 
financed jointly by Federal and State funds or by State support 
alone. This indicates that the interest in such research is much 
broader than is sometimes realized, and that the opportunities for 
carrying it on are by no means restricted to Purnell allotments. 

The organization of home economics research was also considered 
in a stimulating and constructive paper by Dr. Agnes Fay Morgan 
of California entitled A Forward-Looking Program of Eesearch 
in Horae Economics in Land-Grant Colleges. Dr. Morgan made a 
strong plea for concentration upon quality rather than quantity 
in such research, asserting that about one-fourth of the current 
projects ai^e of fundamental character, while nearly one-half of the 
remainder are of the descriptive or survey type, which as regards 
social problems “may be fruitful if enough wisdom and critical 
judgment be expended in the analysis of the data as well as in the 
plan for collection.” In conclusion she maintained that “ the long¬ 
time program of any one college need not be widespread, nor should 
it attempt to cover every one of the 17 to 20 subdivisions of the 
home economics fields enumerated in most outlines of the subject. 
It need not cover even all 6 of the main subject matter divisions of 
the American Home Economics Association. A mutually acceptable 
assignment of certain subjects among the colleges is greatly to be 
desired.” She suggested as a possible aid in fostering such con¬ 
certed action a standing commi^e of the section, “ made up of all 
the administrative or responsible research directors of the land-grant 
colleges.” 

Taken collectively, the research papers and reports at the con¬ 
vention set a high standard, and their influence can not fall to be 
helpful both to those who heard and to those who will later read. 
To an unusual degree they were also effectively supplemented in 
most cases by the ensuing discussions. This was especially true in 
the subsection of experiment station work, where a restricted program 
afforded ample time for full condderation of the various matters pre¬ 
sented and the general attitude was noticeably one of encouragement 
of such discusdon. An exact balance on such occadons is not easy 
to obtain, nor are opportunities always made the most of when 
available, but experience increasingly indicates that a truly informa¬ 
tive and representative exchange of views is a goal well worthy of 
attainment. In this respect the 1981 sessions were very successful. 
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Zwitterions, 1,11 (Biochem, Jour,, 2i (19S0), No, 4* PP-1080-1097, figs, 18),— 
Tlie two papers here noted form a contribution from the Biochemical and Nu¬ 
tritional (Medical Research Council) Laboratories, Cambridge. 

I. Proof of the zwitteriou constitution of the amino^add molecule, L. J. 
Harris.—The HCl and NaOH titration curves of glycine (measured by pH 
indicator virages) were determined in the presence of increasing concentrations 
of formaldehyde. The weakening of the basicity of the NHa group by the for¬ 
mation of a methylene derivative was found to result in a displacement not of 
the HCl curve (the apparent basic curve) but of the NaOH curve (the ap¬ 
parent acid curve). 

" It follows that the HCl and NaOH titration curves of the amino add rep¬ 
resent, not neutralization of NHj and COOH, respectively, as in the classical 
view, but ‘ replacement ’ (back titration) of COOH and of NHj, by a stronger 
acid and a stronger base, HOI and NaOH, respectively. Direct evidence is 
therefore available of the accuracy of the zwitterion (ionized internal salt) 
theory. That tlie shift with HCHO to lowered basicity is characteristic of a 
basic curve is shown by similar investigations with free bases and ammonium 
salts, etc., and with other amino acids and ampholytes,’* 

II. Amino-acids, polypeptides, etc,, and proteins as zwitterions, with Instances 
of nonrzwitterion ampholytes, T. W. Birch and L. J. Harris.—^In the case of 
ampholytes containing more than one NH* or COOH group the number of curves 
characteristically shifted was indicated as equal to the number of basic groups, 
and that of those virtually unaHected to that of the COOH groups. 

The method was used for determining whether a given ampholyte possesses 
the zwitterion or nonzwitterlon constitution. By its aid it was also shown to 
be possible to determine which are the basic and which the acid components 
of the titration cums. 

“New formulas must be ascribed to the monohydrochlorides and the free 
amino acids in the case of diaininomonocarboxylic acids, and to the monosodium 
salts and the free amino adds in the case of dlcarboxymonoamino acids. The 
stages in the ionization of cysteine, tyrosine, and other amino acids and their 
salts are similarly set out. The apparent acid constant of taurine is demon¬ 
strated to relate to the basic group. p-Amlnophenol and p-aminobenzolc acid 
are demonstrated to exist as nonzwitterions, HCHO giving a significant shift of 
the HOI and not the NaOH curve. Polypeptides are shown to he zwitterions. 
Similarly with a protein (gelatin) the COOH groups titrate in the acid and the 
NHa groups in the alkaline pH range. 

“ COOH and NHa groups In titration curves may be identified also (and hence 
the zwitterion theory tested) by a new ‘ temperature coeflScient' method, which 
depends on the fact that the dissociation constants of NHa groups are found to 
show only small temperature changes when expressed on the pOH scale and 
large changes on the pH scale, and vice versa for COOH groups.** 
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The rate of liberation of arginine in tryptic digestion, J. A. Duaphinee 
and A- Htjnteb {Biocliem, Jour,, 24 (19S0), No, PP* fl&B, 8), —A 

study of the rate at which arginine (or an arginine complex susceptible to the 
action of arginase) is liberated during the tryptic digestion of caseinogen, 
gelatin, edestin, fibrin, egg albumin, and Witte peptone is here reported in a 
contribution from the University of Toronto. 

** In the case of the first two the initial rate of liberation is so great that half 
of their total potential arginine may easily be set free within three hours. The 
speed with which Witte peptone yields its arginine is but slightly inferior. 
With the other proteins the appearance of free arginine is a much more gradual 
process. Egg albumin exhibits a quite peculiar behavior in that the liberation 
of arginine (like that of free amino groups in general) commences only after a 
latent period of one or two days. In no case did trypsin liberate from a 
protein the total amount of arginine obtainable on complete hydrolysis. The 
yidd with fibrin was only two-thirds of the possible maximum, with each of the 
others four-fifths. These fractions appear to be characteristic. In the acid 
hydrolysis of gelatine arginine is liberated less explosively and at a more regu¬ 
lar rate than in its tryptic digestion." 

The possible bearing of these findings upon certain problems of protein struc¬ 
ture is discussed. 

Synthesis of the i-hydroxyasparagines, A. 0. Ohibnall. A note on their 
dissociation constants, B. K. Cannai? (Biocheni. Jour., 24 (1980), No. 4* PP» 
945-958). —^Thls synthesis involves the stages maleic acid, chloro- and bromo- 
malic adds, the mixed inactive hydroxyaspartic acids, the separation of the 
last-named compounds by fractional crystallization, and the preparation from 
the separated components of the mixture of inactive para-hydroxyaspartic acid 
diethyl ester, inactive para-hydroxyaspartic acid diamide, inactive a-para-hy- 
droxyasparaglne, inactive jfi?-para-hydroxyasparagine, inactive anti-hydroxyas- 
partic add diethyl ester, inactive anti-hydroxyaspartic acid diamicle, inactive 
a-antl-hydroxyasparaglne, and inactive jS-anti-hydroxyasparagine. 

Of the method used in obtaining the dissociation constants given it is stated 
that “ complete hydrogen electrode titrations of abi)artic add, hydroxyaspartic 
acid, i-j5-asparaglne, ^-jS-paru-hydroxyasparagiue, and i-a-a/?«-hydroxyasparagine 
have been carried out From the data the ‘titration constants’ of each sub¬ 
stance have been calculated. These values must be close ax>proximations to the 
dissociation constants uneorrected for activity (p ^*), 

The composition of the fatty acids present as glycerides in the liver oil 
of the thresher shark (Alopoecia vulpes), J. A. Lovbew (Biooficm, Jour., 24 
(1930), No. 4f PP- 866-869).—A sample amounting to 650 gm. of the oil was pro- 
pared by steaming from the liver (4 kg.) of a single spedmen of A. vulpes, the 
oil being of a golden brown color and showing some separation of crystalline 
matter on standing. The percentage of free fatty adds, calculated as oleic 
add, was 0J2, unsaponlflable 1.88; the saponification value was 181, the iodine 
value 176, the refractive index at 20" C., 1.4711. The lodme value of the un- 
saponifiable matter wtw lOL’, and this part of the oil contiiinod 21.8 per cent of 
diolesteroh 

By the lead salt separation method and that of the fractionation of the 
methyl esters there were found of myristlc acid 7.4 per cent, of palmitic 11.3 
per cent, of stearic 0.2 per cent, and of nnsaturated adds containing 14, 16, 18, 
20, and 22 carbon atoms, respectivdy, 1.6, 12.0, 19.1, 30.9, and 17.8. From the 
iodine value and cholesterol content of the unsapouifiablo fraction it is con¬ 
cluded that the squalene content of the oil, if any, must be very small. 
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Studies on hemiceUnloses, n (Biochem. Jour., 2i il9S0), Nos. 1, pp. 59- 
66; 4, pp. 973-^79).—-The first of the two papers here noted presents a brief 
review of previous work, outlines the general methods to be used in the present 
series of investigations, and describes the application of the general method to 
the separation of four hemicellulose fractions from wheat bran; while the 
second report records the results of a similar experimental treatment of maize 
cobs. 

I. The hefnioelMoses of wheat Iran, F. W. Norris and I, A. Preece.—In 
outline, the procedure consists in (1) extracting pectin with ammonium oxa¬ 
late solution at 90*’ 0. and a 0.5 per cent concentration of the extractant salt, 
after which (2) “removal of lignin is carried out by two extractions with 3 
liters of 60 per cent alcohol containing 1 per cent of NaOH, each extraction 
being carried out under reflux for 2 hours. After the second extraction, the 
filtered tissue is further treated under reflux with 8 liters of neutral alcohol 
(50 per cent) for 1 hour. After filtration through muslin, excess liquid is 
again removed at the press.” This is followed (8) by several successive 
extractions with 4 per cent aqueous sodium hydroxide, and treatment of the 
filtered combined extracts with “rather more glacial acclio acid than is neces¬ 
sary to neutralize” the alkali content. The precipitate, designated hemicellu¬ 
lose A, was thus obtained. This required to be separated by centrifugation. 
From the supernatant liquor and first washings separated from the hemicellu¬ 
lose A, after filtering through paper pulp, the addition of one-half its volume 
of acetone precipitated a second fraction, hemicellulose B, which was purified, 
in part, by repeated re-solution and reprecipitation. The filtrate from the sec¬ 
ond yielded, by treatment with an equal volume of acetone, a third fraction, 
or hemicellulose C, which was purified by redissolving in water and repre¬ 
cipitating with acetone and repeating this cycle several times. A typical 
operation i$ described as yielding, from 400 gm. of bran, 8 gm. of hemic^Mose 
A, 4.5 gm. of B, and 4.5 gm. of C. 

The first two pr<q)aratious, redibsolvod in 4 per cent sodium hydroxide, could 
be precipitated as copper complexes by treatment with FchUng’s solution, the 
hemicellulose being recovered by treatment of the precipitate "with hydrochloric 
acid and precipitating the free hemicellulose wdth the assistance of acetone. 
From hemicelluloiae B two fractions, the one precipitated at once upon adding 
the Fehllng reagent, the other precipitated only after the addition of acetone 
to the filtrate from the first, were obtained by means of the copper complex 
formation, nomlcellulose 0 yielded only a copper complex requiring acetone 
for its precipitation Hemicellulose preparations designated Bl, B2, and 02 
were tlius secured. 

These four fractions were found “ chemically and physically distinct, two of 
them containing small percentages of uronlc acid,” and from preliminary hydrol¬ 
yses “hemicellulose B2 appears to ho a glucosan, whilst the other fractions 
are largely composed of pentose residues.” 

II. The limAoellnloses of make ooJ>s, I, A. Preece.—Using methods and a 
terminology the same as those above recorded, the author obtained from maize 
cobs the four hemicellulose fractions A, Bl, Cl, and 02, “none of whidi co> 
responds to a pure xylan. 

“ Hemic^lulose A yi^ds on hydrolysis xylose and a uronic add; Bl and 01 
yield varying proportions of xylose, uronic acid, and methyipentose; 02 gives 
arahinose, uronic add, and methyipentose. In all cases the proportion of 
pentose residues present far exceeds the combined proportions of residues of 
methyipentose and uronic add.” 
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Selective fepmentation*—I, Alcoholic fermeiitatioii. of glacosef fractose, 
and mannose mixtures, H. Sobotka and M. Reinee {Biochem. Jour^t 24 (1930), 
No, 4, pp. 9l86-95Jf).—The factor Kajp determined for several types of 
yeast. All types were found to prefer glucose to fructose at a rate of 2:1 or 
higher; but this factor was found subject to changes dependent on the culture 
medium used. No correlation was found between selective fermentation and 
saccharase or maltase content. The selective fermentation of mixtures of 
mannose plus glucose and mannose plus fructose was also studied. 

Oxidation-reduction studies in relation to bacterial growth, I, n, B. 0. 
J. G. Knight (Biochem, Jour,, 24 (1930), No, 4> 3>P* 1066-1074f ^975- 

1079, figs. S).—These two papers present first a study of general behavior, sec¬ 
ond the experimental basis and working details of a method of controlling the 
oxidation-reduction potentials. 

I. The oxidation-reduction potential of sterile meat hrofh.—’With the object 
“to establish some fundamental requirements of technic preliminary to the 
application of tlie ideas of oxidation-reduction potential theory to bacterial 
systems,” the author studied the behavior of completely de-aerated, sterile, 
buffered meat broth with reference to the comparative results obtained from 
electrode potential measurements and effects upon oxidation-reduction indica¬ 
tors over the pH range 4.0 to 10.5. 

“ It is found that the two methods do not indicate the same potential level, 
a dye Indicating a more negative potential than would be shown by an electrode 
in broth alone. Quantitative data are provided that should assist the char¬ 
acterization of the electromotlvely active system of broth.” 

II. A method of poising the oxidation -1 eduction potential of bacteriological 
culture media ,—^In brief, “the negative potential drift is balanced by passing 
into the medium a controlled stream of very dilute oxygen in nitrogen. The 
concentration and rate of flow of the gas mixture are adjusted until there is 
equilibrium between the rate of reduction of the broth system and its rate of 
oxidation by the oxygen; the potential then remains constant. The advantage 
of using oxygen lies in its comparative inertness as an oxidizing agent, the ease 
and smoothness with which the rate of addition can be controlled, and the 
fact that no solvent, etc,, accumulates in the medium under examination,” 

In putting this method into practice, advantage was taken of the preson(‘o of 
about 0.6 per cent of oxygen in commercial cylinder nitrogen. Through two 
flow meters cylinder nitrogen was passed into the medium in two streams, of 
which one passed through a tube containing heated copper gauze and was com¬ 
pletely deprived of oxygen, while the other, by-passed through a second flow 
meter, carried its oxygen content into the solution to be poised. A very effec¬ 
tive stabilization by this means of a sterile broth of pH 7.6 at Ek 0.00 volt is 
shown by the time-potential curve. 

The action of pepsin on gelatin, R. K. Cannan and E. Mtotwyxjbb 
(Biochem, Jour,, 24 (1930), No, 4, pp, 1012-1020, figs, «),—Changes in the acid- 
and base-binding power accompanying the digestion of gelatin by pepsin were 
determined with the help of hydrogen electrode titration curves, Indicating, as 
the main chemical effects of peptic activity, the hydrolysis of peptide linkages 
to set free a-amino and carboxyl groups. Some observations are added corre¬ 
lating the chemical changes with certain changes In the physical behavior of 
the protdn. 

The inactivation of pancreatic Hpase by heat, I H. McGhxivbay (Biochem, 
Jour,, 24 (1980), No, 4, pp, 391-904, flg^- 5).—A lipase preparation was specially 
purified by a method of whlc* the detail is described. The Inactivation of 
this lipase by heat was found to be unimolecular, the reaction of greatest 
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stability prov'ns? to be about pH 6.0. "The critical increment for the heat- 
inactivation process in 60 per cent ^ilycerol has been determined at three pH 
values, 60, 8.01, and 6.0. It was found that the critical increment was sensibly 
the same at all three points, and was of the order of 46,000 calories.” 
Similar data for lipase solutions in 25 and in 80 per cent glycerol ai*e given. 

The molecular weight of vitamin A, H. R BatiiNs, J Overhoff, and L K. 
WoTJFF {Bioclicm, Jour., 25 (19$t), No. 2, pp. 430-438). —^Tlie authors have com¬ 
pared the relative molecular size of carotene and a vitamin A concentrate 
obtained from the unsaponifiable fraction of sheep liver extract by determin¬ 
ing their diffusion constants in the same liquid, xylene. 

The diffusion constant of vitamn A was found to be higher than that of 
carotene, the difference between the two exceeding considerably the probable 
errors of measurement. "The ratio of the molecular weights of the two 
substances has been calculated, and from this a molecular weight of about 330 
has been deduced for vitamin A. The value obtained causes the assumption of 
a simple chemical relation between vitamin A and carotene to appear im¬ 
probable.” 

A note on the rcpreclpitation of the antiscorbutic factor from decitrated 
lemon juice, S. S. Zilva {Bioohem. Jowr., 25 {1931), No. 2, pp. 594, 595).— 
Attention is called to the observation, noted in a previous paper (B S. R., 66, 
p, 503), that in the concentration of vitamin 0 from decitrated lemon Juice 
when the active precipitate with lead acetate at pH 72 was dissolved In 
acetic acid and the reaction brought up to pH 7 no precipitate formed, and th*it 
the fraction precipitated at pH 8 to 9 was entirely inactive, although Grettie 
and King (E. S. R., 62, p. 601) and Sipple and King (B. S. R., 62, p. 804) 
obtained a second active precipitate at pH 7.2 to 7.4. 

It has now been found that if less acetic acid is used the pH at which the 
second precipitate begins to appear is lowered (pH 6.6 to 6), and that a 
considerable precipitate Is obtained when the pH Is raised to 7.4. This pre¬ 
cipitate contains some activity, as a dosage equivalent to 5 cc. of the original 
decitrated Juice gave nearly the snme degree of protection as an equivalent of 
1.6 cc. of the first precipitate. It is thought Inadvisable, however, to carry 
on the second precipitation in view of the marked loss in reducing capacity 
occurring at this stage, 

A now method for the separation of the products of protein hydrolysis, 
M. A B. Brazier {B(ochem. Jour., 24 {1930), No. 4^ VP* 118^1198).—A consider¬ 
able Improvement In the determination of the amino acids contained in the 
h 5 ’'drolysis products of proteins was found by the author of this contribution 
from tho Imperial College of Science and Technology, London, to be made 
possible by boiling the amino-free hydrolysis product with excess of copper 
carbonate until all the amino acids present were converted Into their copper 
salts, and evaporating to dryness in the presence of excess copper carbonate, 
after which the copper salts Insoluble in water were separated from those sol¬ 
uble in water and tho last-named fraction further separated into copper salts 
soluble in methyl alcohol and those insoluble in methyl alcohol. From the 
copper salts soluble in methyl alcohol were separated the two groups of free 
amino acids respectively soluble and insoluble in absolute alcohol. An impor¬ 
tant feature of the procedure Is stated to he the drying of the mixed copper 
salts by treatment with absolute acetone. 

The water-insoluble fraction of the copper salts was found to contain leu¬ 
cine, phenylalanine, and aspartic acid; the fraction soluble In water but In¬ 
soluble in methyl alcohol yielded alanine, tyrosine, glutamic acid, histidine, and 
arginine, also glycine and the remaining bases when present; the copper salts 



114 


EXPEEmBNT STATIOISr EBOOEE 


[Vol. 66 


soluble both in water and methyl alcohol, valine, hydroxyraline, proline, and 
prolyliAienylalanine. As an example of the copper salt procedure, the hydroly¬ 
sis of zein and the isolation of the resulting amino acids is given in experi¬ 
mental detaE. 

In the case of zein, 87.89 per cent of the total nitrogen was obtained in the 
form of actually Isolated amino adds. Of the remainder it is noted that " 6.6 
per cent more of the nitrogen was found in precipitates, 93.6 per cent in all 
being traced.” 

An improved design of the Van Slyke apparatus for the estimation of 
amino-nitrogen, S. J. Follet {BUicUenh, Jour., {IdSO), No, 4, pp, 961--964, 
figs. S ).—^The desirability of eliminating rubber connections from the customary 
form of the Van Slyke amino nitrogen apparatus (B. S. R., 26, p. 22) is 
pointed out, since the ’‘shaking of the deaminizing chamber and Hempel pi¬ 
pette subjects the rubber to periodic stretchings which must diminish its 
Impermeability to gases. ... If thick-walled rubber tubing is used in order to 
lessen the danger of loss of gas at the Joints, shaking subjects the thick-walled 
glass capillary tubing to strain on account of the elasticity of the rubber.” 

To eliminate these difficulties, “the gas system is made in one piece and 
mounted without strains on a stout, upright board, having apertures out in it 
where necessary.’* This supporting board is hinged to a base which, in turn, 
is firmly screwed to the table. Shaking is effected by swinging the board upon 
its hinges through the agency of a driving arm and crank disk operated by a 
rheostat-controlled motor. “With this apparatus it was found possible to esti¬ 
mate amino nitrogen to 0.01 mg.” Data Elustrative of such results are given, 
together with diagrams of the modified apparatus and its mounting. 

A sensitive reaction for cysteine, R. Fleming (Bioohem, Jour,, 24 (1930), 
No, 4, pp. 963, 966 ),—Cysteine hydrochloride was found to react readily with 
dimethylparaphenylenediamine on heating in the presence of a small quantity 
of ferric chloride, giving a deep blue color, stable and similar to that of meth¬ 
ylene blue, though not exactly matching the shade,of the dye named. 

“The most suitable proportions in which the reagents should bo mixed are 
as follows: To 0.6 cc. of the p-phenylenedlamine reagent should be added 1 cc. 
of the cysteine solution followed by one drop of the FeCh solution. On heating 
the mixture almost to boiling point and allowing it to stand, the deep blue color 
is produced. The mixture of cysteine and p-phenylenediamine reagent may 
first be heated together and the drop of FeOls then added to the hot solution, 
when the blue color develops as before. The test is sensitive with 006 mg 
of cysteine hydrochloride.” 


The colorimetric determination of cystine by means of the uric acid 
reagent, 0. Riminqton (Bioohem. Jour., 24 (1930), No. 4, pp, 28).—“ To 

2 cc. of cystine solution, or volume equivalent to about 1 or 1,5 mg, cystine, add 
1 cc. of 20 per cent sodium sulfite . . . and wait 1 minute. Add 8 cc. of 3 n 
^ dlum carbonate . . . solntion, 6 cc. of 40 per cent urea solution, mix and run 
m 4 cc. of FoEn Marenzi’s nric acid reagent After 6 minutes make up to 

^ With 8 per cent sodimn solflte . . . solntion and 

proceed with the colorimetric comparison.” 

Factors for conTertlng percentages of nitrogen in foods and feeds into 
pe«e]^es of proteins, D. B. Jokes (17. S. Dept. Apr. Giro. 18S (mi) oo 
wA aireeted to the wide range of error which may be Introd’n^ 

knowledge now available on the Chief 
? Tf materials and the percentage of nitrogen 

esc proteins, qieclal conversion factors are snggested as fOUows: Wheat 
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endosperm 5.7; wheat embryo 6.8; wheat bran 6.81; wheat (whole kernel), 
rye, barley, oats 5.88; rice 6.95; hempseed, cottonseed, sunflower seed, flaxseed, 
squash seed, pumpkin seed, sesame seed, cantaloupe seed, coconut, hazelnut, 
walnut, butternut, castor-bean 5.3; almonds 5.18; Brazil nut, peanut 5.46; soy¬ 
bean 5.71; milk 6.88; and gelatin 5.55. For com, eggs, meats, navy bean, Lima 
bean, mung bean, yelvctbean, adzuki bean, and Jack bean, the factor 6.25 is 
retained. 

^‘Although it is not claimed that these special factors will give absolutely 
correct values, it is believed that they will give the true protein content more 
accurately than will tbo indiscriminate use of the conventional factor 6.26,” 

A bibliography of 105 titles is appended. 

Home-made sauerkraut, 0. S. Pederson {New York State 8ta. Circ. 1B3 
(1931), pp. 4, flff- f).—Popularizing results of his published researches on sauer¬ 
kraut fermentations and organisms (B. S. B., 64, pp. 414, 415) the author 
presents working directions for the home preparation of sauerkraut and the 
cold-pack canning of the product 

The enzymic clarlflcation of fruit juices, Z. I. Keriesz (Neto York State 
Sta, Circ, 124 (1931), pp, 4, fig. 1), —^Thls circular presmts a popular account 
of the method devised at the station (B. S. B., 64, p. 713; 65, p. 712). “ On the 
basis of the work done at this station, an enzyme preparation has been devel¬ 
oped commercially. This is a clear, practically tasteless liquid, and is stand¬ 
ardized for clarifying action by the manufacturer.” 

METEOBOIOaT 

The climates of North America according to a new classiflcation, C. W. 
Thobnthwaite (Geogr. Rev,, 2t (1931), No, 4, pp, 633-655, pi, 1, figs, id).—A 
classiflcation based on temperature and rainfall periodicity and elflclency is 
elaborated, and 82 climatic provinces, 8 of which are considered of major 
importance, are mapped according to this classiflcation. The climatic bases 
of soil and plant distribution are biiefly discussed. 

Geogi'aphers, ecologists, and soil scientists for the most part have been 
working independently, each in Ignorance of the discoveries made by the other 
group. Yet it is evident that the distributions of the soils and vegetatlonal 
elements of the natural landscape are causally interrelated, as well as causally 
related t<> climate. It is hoped that soil science and ecology may And in this 
classiflcation a common ground which may bring them together and which 
can be used in the explanation of climax formations and mature soils. It is 
not suggested that the climatic classiflcation here presented is in its flnal form 
or is satisfactory in every detail. It is believed, however, that the climatic 
elements of the landscape are here analyzed with a greater proclsion than has 
heretofore been attained. Koppen’s scheme brings out the general relations 
of vegetation and soil to climate over the earth, hut fails in detailed local 
analyses; the present classiflcation in so far as it has been tested has been 
found to work as well in detailed as in general analyses.” 

Climate of Alabama, P. H. Smyth (In Agriculture of Alabama, MonU 
gomery: Ala, Dept, Agr. and Indus,, 1930, pp, 65-78, figs, 7).—Climatic conditions 
of the State, with special reference to temperature, precipitation, and frost, 
are shown in text and charts. 

It is stated that ‘^‘the average temperature for the State as a whole is 
68.7*; of the northern portion, Cl*; of the middle portion, 64*; of the southern 
portion, 66*.” The highest temperature recorded Is 112® F.; the lowest, —18®, 
The dates of the last killing frost in the spring vary ” from about February 15 
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alon^ the Immediate shores of Mobile Bay and the Gnlf of Mexico to a little 
later t b”" April 10 in the extreme northern border region and on some of the 
more elevated areas.” The dates of first kllUng frost in autumn vary “from 
about October 26 In the extreme northern portion to about December 10 in the 
immediate coastal secUons.” The average annual precipitation for lUe Stale 
as a whole is 52.44 in., varying from 60 in. in the middle and northwestern 
parts of the State to about 66 in. along the shores of Mobfie Bay and the Gulf 

of Mexico. , ^ ^ ^ 

The factors controlling the climate of the State “ all tend toward a temper¬ 
ate and comparatively uniform climate, with extremes of temperature uncem- 
mon. I^eealng temperature rarely continues longer than 48 conbccutive hours; 
this is especially ti'ue of the southern portion. The summers, while long, are 
not extremely warm. . . . The rainfall is fully sufScient for agricultural 
needs, and generally weU distributed. The growing season is so extended that 
two, and sometimes three, minor crops are raised on the same ground in one 
year.” 

Meteorological observations, [July—August, 19311, 0. L Gotness and 
P. R. Shaw (Massachusetts 8ta. Met, Ser, Buis, 511-512 (1931)j pp* 4 each). 
Summaries of observations at Amh erst, Mass., during July and August, 1981, 
are given, with normals and extremes for these months during previous years. 

Meteorological tables, D. A. Seeley (Mich, State Bd, Agr, Ann, Bpt, See,, 
69 (1930), pp, 7S-Sd).—-Dally and monthly summaries of temperature, precipi¬ 
tation, cloudiness, and sunshine, and monthly summaries of pressure, wind 
movement, and miscellaneous phenomena (frost, hail, thunderstorms, fog, 
auroras, and halos), at Lansing, Mich., are given for the year ended June 30, 
1080. Mean temperature and total precipitation for each month since 1863 are 
also given. 

The growth of the sugar cane under Mauritius conditions as described 
by the logistic curve and as expressed in terms of temperature and soil 
moisture, M. Koenig (Mauritius Dept, Agr„ ScL Ser, Bui, mi (1929)^ Eng, ed., 
pp. 18, pis, 7).—“A considerable amount of work was involved in the research, 
and the results obtained are important in that they indicate the possibility of 
expressing in a formula the relation between cane growth in [Mauritius and the 
principal controlling weather factors, viz, heat and moisture.” 

Some problems of modem meteorology.—^No. 4, Xho present position 
of weather forecasting, 0. K. M. Douglas (Quart, Jour, Roy, Mot, Soc, [Lon- 
(2o«], 57 (1931), No, 240, pp, 3//5^355).—The author slates that Iho great local 
variations of weather in the British Isles have led to a tendency “ to overesti¬ 
mate this factor and to place too much faith in the local weather expert.” He 
would encourage amateur forecasting for short periods provided it is based on 
real knowledge, especially of local conditions, but “forecasts for long periods 
ahead are not to be encouraged, and sometimes verge on quackery,” He is of 
the opinion that “ the best results are obtained by combining the methods of 
the synoptic chart with local knowledge and the appearance of the sky .... 
Prediction involves not only a knowledge of the laws of weather, but also a 
continuous supply of the relevant data,” which, however, Is not now complete. 

Some of the newer developments in theory and methods of forecasting are 
discussed. Attention is also called to the difBk^ulty of accurately wording fore¬ 
casts and to the lack of an adequate method of comparing “the degree of 
success attained with that due to pure chance.’’ 

Seasonal variations in daylight, twilight, and darkness, S. W. Boggs 
(Oeogr, Rev,, 21 (1931), No, 4, pp, 656-659, figs. 9).—Tables and diagrams are 
given from which seasonal variations in daylight, twilight, and darkness may 
be determined for any latitude. 
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A new spring balance for measuring water content of snow, G. D. Clyde 
(SctC7ioe, 75 (19S1), No. 1885, pp. 189, 190, fig. 1; aha. in Utah Sta. Giro. 95 
(1981), p. 11). — A. spring balance for weighing snow cores, in studies by the 
Utah Bsporiment Station of mountain snow cover, is described and stated to 
be light, durable, and accurate. 

sons—FEETIIIZEBS 

The effect of drying and ultra-violet light on soils, A. E. Mobtenson and 
F. L. Dtjley (Soil Sci., 32 (1931), No. 3, pp. Jf95-i98).—In an investigation at 
the Kansas Experiment Station, moist, sun-dried, and shade-dried soils were 
exposed in thin layers. From these layers, at intervals of a few minutes, the 
surface was skimmed off with a straightedge, while at frequent intervals the 
whole mass was mixed and the exposure to the radiation from a mercury 
vapor lamp continued, record here being made of laboratory and greenhouse 
results with soils, the treatment of 2 kg. of which in the manner above indi¬ 
cated occupied 2 hours. The properties the effects of ultra-violet light upon 
which were studied were bacterial activity, the content of water-soluble cal¬ 
cium, the rate of settling of the colloidal material, and the growth of the plants. 

The ammonia content of the soil was slightly increased initially, the greater 
effects having been found in soils of which the drying or treatment with ultra¬ 
violet light or a combination of the two had been most severe. The ammonia 
content then decreased, after about 7 days, " to a very low point.’' The nitrate 
content was shown to have been reduced immediately after the treatmenr, 
after which it increased gradually through a period of several weeks. The 
ultra-violet treatment, when applied in addition to drying, reduced bacterial 
numbers only slightly more than did the drying alone. 

The total water-soluble content of the soil was considerably increased by 
drying, “ and a still further Increase was obtained by exposure to ultra-violet 
light. This increase was slight but apparently consistent” With reference 
specifically to the calcium, “water-soluble calcium was almost doubled where 
the soil was dried in the sunshine and treated with ultra-violet light. The 
effect of the light was greatest on the undried soil and then decreased as the 
severity of the drying increased.” 

“ The colloidal matci-ial in the dried samples settled out much more rapidly 
than did that in the untreated. The effect of ultra-violet light was greater on 
the drie<l samples than on the untreated, but in every case there was a marked 
increase in the rate of bettUng of the colloidal material due to the effects of 
the ultra-violet light.” It is suggested that this effect may be due in part at 
letist to the dehydration of the colloidal materials and possibly to a reduction 
of the charge on the particles, by the ultra-violet light “The increase in 
soluble content in the treated soils is another factor that would induce more 
rapid settling.” 

The offi'cts upon the growth of plants of the exposure of the soil to ultra¬ 
violet light were less definite (as Indicated by red clover and alfalfa) than 
were the effects above noted, but “it seems quite possible that the ultra-violet 
radiation contained in sunlight may be sufficient to have some slight effect upon 
the properties of field soils.” 

Effect of replaceable sodium on the physical character of alkali soils, 
W. GABwm and B. mnuis (Utah Sta. Oirc. 95 (1931), pp. 9, id).—The trans¬ 
mission constant has been measured for sons of varying percentages of sodium 
saturation, and on the basis of the experimental curves thus obtained an 
attempt has been made to compute the probable length of time required for 
restoring proper physical condition to soils variously affected with alkali 



118 


BXPEBIMB28rT SO^ATION BEOOBD 


[Vol. 66 


The effects of vegetation and climate upon soil profiles in northern and 
northwestern Wyoming, J. Tnorjp (Soil Soi., 32 (1931), No, 4? PP* 283-301, 
pis. 2, figs. 6).—According to this contribution from the U. S, D. A- Bureau of 
Obemistry and Soils, differences in climate in this region are due to the great 
variation in elevation, differences in vegetation being closely allied with those 
of climate. The soils are grouped into six major classes based upon important 
profile differences. Soils are pale gray-brown on the desert and, with the ex¬ 
ception of the sixth, or ashy-gray, group, become progressively darker with the 
increase in altitude and rainfall. The sixth group, associated with heavy coni¬ 
fer forests, is light colored. The first four groups belong to the pedocals (soils 
having horizons of lime accumulation). They are separated from one another 
chiefiy on the basis of the darkness the color of the A horizons. Groups 5 
(black or brown) and 6 are both in humid zones, but differ greatly in profile 
characteristics because of the great difference in vegetative cover. Group 5 
has a heavy sod of grasses and flowers with no trees, whereas group 6 has a 
heavy growth of conifers. Parent materials are frequently the same under 
both groups. An appended table gives “ certain essential relationships between 
soils and precipitation and vegetation in this region.*’ 

Soil profile studies.—-m, The process of podzolization, J. S. Jofie ( 8 oil 
Sol., 32 (1931) No. 4, pp, 303-323, figs. 4).—The present contribution to the New 
Jersey series on soil profiles (B. S. E., 68, p. 210) presents a historical review 
of the subject; sets forth the theories of some of the important Eussian in¬ 
vestigators on the process of podsolization, comparing these with those of 
others and noting differences among the several viewpoints; discusses the re¬ 
lation of “ortsteln” or pan formation to the process of podsolization and the 
mode of its formation and occurrence; takes up gley formation, pointing out 
that ** gley formation on podsols indicates the termination of the podsol type of 
soil formation,” and the beginning of the marsh or tundra type; touches upon 
the question of the relation of forestrgray soils to podsols; takes up and 
analyzes the position of brown earths or “ Braunerde ” in tlie podsolization 
zone, together with their ration to the type of forest vegetation and the pro¬ 
cess involved; and presents, flnaUy, “ a somewhat new aspect of the rOle of 
organic matter in the process of podsolization. ... It seems that the 
speed of decomposition and mineralization of organic matter and the relation 
of the humates in the anion exchange reactions as worked out by Mattson 
with the isoelectric precipitates have an important bearing on the \uria1ions 
in the process of podsolization throughout the different belts of the podsol 
zone.” 


aassification of water soils is proposed, J. 0. Vemoh (Michigan Sfa. 
Quart, Bui, I 4 (1931), No, 1 , pp. 2d-23).—-Partly on the ground that ‘‘the 
greater part of the water-covered land supports a varied vegetation which has 
considerable significance in relation to the propagation and maintenance of 
fish, wild fowl, and aquatic fur-bearing animals, whUe the soU is also capable 
of producing plants more directly useful to man,” the author expresses the 
opinion that “aside from an academic or purely scientific justiflication, this 
class of land and soil is deserving of study from economic considerations.” He 
th^fore presents a detailed and novel taxonomic scheme of dassifleation, ap- 
^able to Michigan conditions, as tentative and suggesUve. Some details of 
the grouping are briefly discussed. 


A stii^ of the caplUaiy rise of water under AeHa conditions, A. Saw 

PP' m-m, figs, s)^ 

The ^d^ee here presented, “In conformity with the present day Idea of the 
capillary rise at water In soil,” indicated a rise limited to a region within a 
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few feet from the surface. Specifically, ‘‘moisture below 3 ft. can seldom move 
np to the surface and he available for plants unless the roots of the plants 
themselves go down to these depths. In Indo-Gangetie alluvium where there is 
a heavy rainfall of 40 to 45 in. in the course of three months and where the 
underground water table moves up to within 10 to 12 ft. from the ground level, 
the process of upward movement of moisture starts from the surface and drops 
downwards, although very slowly, as the drying season proceeds. Moisture 
below 5 to 6 ft. in these alluvia probably goes on percolating all the year 
round.” 

[Soil chemistry notes from the Kentucky Station] (Kentucky 8ta, Bpt 
J930f pt 1, pp. 27, 28, 29, SO).—The following Items are noted. 

Kffect of manffonese, copper, and zinc on the growth of molds and ifeasts ,— 
Minute quantities of the elements named showed themselves essential for the 
growth of molds and yeasts; and it is claimed that ”ammonification of dried 
blood and other nltrogenons organic substances was accelerated, and alcoholic 
fermentation of cane sugar was stimulated by the addition of small quantities 
of compounds of each of these elements to synthetic cultures.” 

Iodine in limeatofie and soil. —^It is stated that iodine was found to be de¬ 
terminable in 50-gm. samples of rock or soil by heating to about 1100® 0. in 
silica tubes for two hours while drawing a slow current ot air through the tube 
and into 10 per cent potassium carbonate, from which absorbent the iodine was 
extracted with alcohol after evaporating to dryness. 

Mohture defom/nafiOMS.—The presence in a clay loam subsoil under a silt 
loam surface soil of “ a considerable amount of total water , . . which the 
plants could not get ” is said to be shown by moisture determinations on a soil 
area In which crops suffered from a lack of water. The figures are recorded in 
a table including also nitrate determinations on the same soil. 

Changes In composition of soybeans toward maturity as related to their 
use as green manure, W. A. Albeecht and W. H. Allison (Soil Set., S2 (1931), 
2fo. k, pp. 271-282, figs. 4).—It was found “ that the percentage of more readily 
soluble nitrogen in the soybean crop, including both tops and roots but es¬ 
pecially roots, decreases as the plants grow older, whereas that of the carbo¬ 
naceous matter usable by microorganisms mounts so rapidly that, as a green 
manure, the mature crop is a bacterial ration with excess of the crabonaceous 
matter and such doflclonoy of readily soluble nitrogen that its decomposition 
may Jeopardhse the soil’s supply of available nitrogen for other crops.” Accord¬ 
ing to this communication from the Missouri Experiment Station, there is also 
” need for fuller chemical knowle<lge of the changes of the organic complexes of 
the plant as it becomes more mature and for a fuller knowledge of the decay of 
these complexes within tbe soil, so that chemical studios of green manures may 
more wisely guide their use for maximum effective nitrogen liberation in the 
SOIL” 

Some effects of legumes in relation to economical crop production, B. 0. 
CoiLisoN (Km York State 8ta. Bui. 696 (1931), pp. 16, figs. 6). —Some impor¬ 
tant effects of legumes as indicated by the lysimeter investigations of the sta¬ 
tion are presented, together with their relation to economical crop production, 
the nitrogen relations of legumes and nonlegumes being described from the 
standpoints of (1) their nitrogen content as affecting the growth of the crops 
which follow them; (2) crop yields after legumes and nonlegumes; (8) nitro¬ 
gen removal in crops and nitrogen loss in legume and nonlegume rotations; 
and (4) fertilizer economics of legume rotations. The importance of the 
rooting habits of legumes on soil, plant growth, and the Interchange of plant 
food materials and water utilization is emphasized, attention being drawn to 
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the fact that “ the proportion and distribution in the soil of the root system 
of legumes is a factor often overlooked in appraising their value to agriculture.” 

It was found that, the nitrogen content of the alfalfa plant being some 2.5 
times as great as that of timothy, “ this may show itself by a stimulation of 
crop growth due to a high nitrogen level after a legume, such as alfalfa, and a 
depressing effect on the crop which follows such a crop as timothy. In the 
lysimeters the increase in yields of barley immediately following alfalfa has 
amounted to as much as 43 bu. over that following timothy. The greatest in¬ 
crease in crops following alfalfa and the most marked yield depression in crops 
following timothy appear the first year after the alfalfa and timothy are spaded 
under. By the second year both effects have greatly declined. 

“ In spite of the fact that 3 times as much nitrogen has been removed by crops 
in the alfalfa rotation as in a timothy rotation, nevertheless in the former rota¬ 
tion, on the poorer soil, 2.5 times as much nitrogen has been lost in the drainage 
water.” The great importance of utilizing this store of available nitrogen eco¬ 
nomically is pointed out. 

Fertilizing heavy soils increases alfalfa yields, R. L. Cook (Michigan 8ta. 
Quart, Bui, U (19S1), No, 1, pp, 3-5).—As a result of experiments on tlie fer¬ 
tilizer treatment of rotations including alfalfa with wheat as a nurse crop, 
grown on soils typical of the larger part of the eastern Michigan heavy soils 
area, “ a rather general statement can be made to the effect that wheat which 
is to serve as a nurse crop for alfalfa on these soils should be treated with a 
liberal quantity of fertilizer containing a high percentage of phosphoric acid 
with moderate quantities of potash and nitrogen.” 

A method of increasing the manurial value of mahua cake, N. D. Vtas 
(Agr, Research Inst, Pma, Bui, 116 (1B26), pp, 12).—^Having observed in treat¬ 
ing bone meal with sulfur in the presence of sulfur-oxidizing bacteria that both 
the sulfur oxidation and the decomposition of the bone meal were accelerated 
by the addition of charcoal, the author successfully applied the same method 
to mustard seed press cake and to press cake resulting from the extraction of 
oil from the mahua seed. From 8 to 6 or more times as large a proportion of 
the very slowly available nitrogen was ammonified in 15 weeks as was so 
decomposed in the absence of the charcoal. Other similar experiments are 
recorded. 

The influence of lime on the recovery of total nitrogen in field crops, 
J. G. Litmak, a. W. Blair, and A. L. Prince (Boil Boi,, S2 (19S1), No, 3, pp, 
217-^3).—Report is made from the New Jersey Experiment Stations of nitro¬ 
gen determinations carried out ” over a period of 20 yeans ... on a variety 
of field crops grown on four separate 5-year rotations, with varying amounls 
of calcium and magnesian limestone. . . . 

“ The highest returns have been from the forage crops rotation whore two 
crops a year—mostly legumes—have been grown 8 or 4 years out of the 5. 
Generally the com crops have given the next highest returns and the vegetable 
and potato crops the lowest. ... In most cases the yield of nitrogen was 
almost as high with 2,000 lbs. of the limestone as ivith 4,000 lbs. Taking the 
6-year averages for the different rotations, the yields of nitrogen are very 
nearly the same with the calcium and magnesian limestone, though in some 
eases the latter gave slightly higher yields. For the most part the yields of 
nitrogen are higher for the fourth 5-year period than for the earlier periods. 
This would indicate that the general fertility level of the soil is being main¬ 
tained, and perhaps slightly raised, under the systems of cropping employed. 

“ In nearly all cases unlimed plats returned less nitrogen and a lower crop 
yield than the limed plats. In the case of legume crops the limed plats almost 
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invariably yielded dry matter with a higher percentage of nitrogen than the 
unlimed plats.” 

Tabulated data Indicate the dry matter yields of the four rotations for the 
10-year period 1918-1927, together with the percentages of nitrogen in the dry 
matter of the various crops for the period 1923-1927. 

“Attention is called to the fact that no farm manure has been used and 
that the amount of commercial fertilizer applied has been moderate. Note is 
made also of the fact that the yields, as indicated by the total nitrogen re¬ 
turned, have increased slightly.” 

AGBICTTITirEAL BOTANY 

The utilization of water by cultivated plants under field conditions 
[trans. title], I. I. Isitakov {Zhur. Opytn. Agron, lugo-Yostoka (Jour. Msopt. 
LaMw. Stidost. liJur.-Rusftlands)^ 6 (1928), No. 2, pp. 25-4S). — In the investiga¬ 
tion, as reported, the calculation of the coefiacient of water use was made in 

accordance with the following formula: where x is the coef- 

100 p 

ficient of the total water used, including also the moisture evaporated directly 
from the soil; K the weight of a hectare of soil 1 meter deep; a the percentage 
of moisture of the dead lajcr (the horizon which apparently does not contribute 
to the soil moisture) at the time of planting; o' the percentage of moisture 
at the time of harvest; A the amount of precipitation from Uie time of planting 
to the time of harvest in tons per hectare; and p the yield iu tons per hectare. 

In summing up the results on the water requirement of various annuals, the 
following was concluded: (1) The longer the vegetative period of a plant, the 
less water it loses in the production of a unit of material grown. In this con¬ 
nection the results of the field experiments corroborate the findings of pot 
C3q)erimcnts. (2) The Giant oats constitute an exception, the coefficient being 
lower under field conditions when compared with Poltavka wheat. (3) The 
higher the yield of a plant the lower is the coefficient, and vice versa. (4) 
In the case of perennial grasses cut for hay, the coefficient increases with the 
age of the plant. (5) For young alfalfa, the coefficient is lower than for 
Poltavka wheat. Old grass has a higher coefficient. (6) The early grain 
crops (Poltavka wheal, oats, etc.) use 50 per cent of the moisture stored up 
in the soil during the full and winter, the cullivatcd crops 33, and the perennial 
grasses 60 per cent. 

Tlio water utilization from the precipitation was as follows: Grain 50 per 
cent, cultivated plants 67, and alfalfa 34 per cent The different methods of 
tilling the soil for the various crops have an influence on the coefficient of 
water expended. Medium or deep plowing has no effect The later the spring 
grains are planted the higher the coefficient Broadcasting the grains gives a 
less economical coefficient. Poltavka wheat uses less water per unit of dry 
matter when planted after the cultivated crops than when following grain. 
Manure promotes a more economical use of moisture for wheat and oats but 
not for corn. 

The relation of lime to the absorption of iron by plants, W. P. Axlyw 
(J nd. Acad. 8oi. Proc.^ 4S (1027), pp. 40&-409).‘--This paper contends, not that 
calcium carbonate bears no relation to chlorosis in plants, but that the con¬ 
ditions set up by the addition of excessive amounts of calcium carbonate do 
not render iron in the soil unavailable for plant absorption, The data are pre¬ 
sented in tabular form. 
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Stalk tests indicate that the excessive use of calcimn carbonate ou soils does 
not render iron unavailable for corn plant absorption. Lime increases the 
deposition of iron at the nodes of com plants, especially where the soil reaction 
is neutral or slightly alkaline, but heavy deposits of iron at the nodes of plants 
grown on heavily limed plats do not necessarily indicate a greater total absorp¬ 
tion of iron by the plants. Manure or potash in appreciable amounts decreases 
very materially the deposit of iron at the nodes. These data indicate that lime- 
induced chlorosis Is not a result of iron becoming locked up in tlie soil, but 
rather the result of a disturbance in the metabolism of iron after it has been 
absorbed by the plant. 

A laboratory study of oilseed plants [trans. title], N. TdiaIkov (Z/iur. 
Opytn, Agron. jRgo~Yo8tolca {Jouf\ Bwpt, Lctndw, SUdost Enr^Ru^slands), 6 
(1928), A’o. 2 , pp. 105-188).—The author presents a progress report on the com¬ 
position of sunflower, flax, and mustard plants and on the accumulation of oil 
as affected by the soil type, tilling methods, and care of the plants. The work 
was conducted with plants grown in field or greenhouse. 

The accumulation of dry matter in sunflower was greater on the chestnut soil 
than on the columnar solonetz. This is shown by the results from six years’ 
work, the samples being taken at various stages of growth. The weather 
also influenced the amount of dry matter accumulated. The most rapid ac¬ 
cumulation of dry matter in sunflower occurred as the plants filled out, that is, 
during the ripening of the seeds. In the earlier periods of its growth, the sun¬ 
flower accumulated very little dry matter. The accumulation of dry matter in 
the stem and the cup of sunflower continued to the time when the seeds began 
to fill out, then took place in the leaves and seeds. The rate dropped again In 
all parts of the plant after the ripening of the seeds. 

The Investigations with flax ctfiow the most Intensive growth during bloom¬ 
ing. The stems of flax provided 60 per cent of the dry matter of the crop 
and the seeds 80 per cent. The sunflower, as well as the flax, used the highest 
amount of water during the blooming period. The transpiration coefficient 
(amount of water necessary to produce a unit of dry matter) for sunflower 
under field conditions was eqnal to 487 and in tho greenhouse 406. For flax, 
the transpiration coefficient varied within wide limits, depending on the rain¬ 
fall. Under field conditions it was equal to 1,861 in 1924 and 492 in 1025. 

The highest proportion of ash in sunflower was found in the leaves. Sea¬ 
sonal variations in respect to moisture did not seem to influence the ash con¬ 
tent. Neither was there any great variation in the ash content of sunflower 
plants grown on chestnut or solonetz types of soil. The content of ash during 
the vegetative period was as follows: When the plants had two pairs of 
leaves only it equaled 17.8 per cent of the dry matter, at the time of cup forma¬ 
tion 12.6 per cent, and at harvest 10.7 per cent The highest proportion of 
ai^ (50 per cent) was found In the leaves, and the lowest in the roots (5 to 
8 per cent). The KaO in the ash was equal to 85 per cent on the chestnut soil 
and 89 per cent on the solonetz. The phosphoric acid in the ash of the sun¬ 
flower plant was equal to 4,5 per cent. The seeds contained a higher amount 
of PaOn, namely, 1.1 per cent of the total dry matter, the other parts of the 
plant containing 0.8 to 0.4 per cent. The plants grown on the solonetz showed 
a higher percentage of PaUs. 

The amount of nitrogen was high in the early period of growth, then diminish¬ 
ing. The average for the 5-year period investigated on the chestnut soil was 
1.69 per cent, with 1.48 per cent as the minimum. Greater variations were 
noted on the solonetz soil. In 1926 it was 1.47 per cent and tn 1927 2.91 per 
cent The accumulation of ash and idtrogen in flax continued to the time of 
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harvest. At first the amount of ash in flax was 10 per cent of the total dry 
matter, but it lowered as the plants grew until it reached 6 to 6.5 per cent and 
this ratio persisted to the time of harvest. The amount of nitrogen fiuctuated 
around 2.34 per cent, which the plant attained long before ripening. 

The rdle of coats in seed and frnlts which respond to light during 
germination Itrans, title], B. N. Axkntjev (Bot, Oentl>l, Beiheftey 46 (1929), 
L AU,, 2fo, 2, pp. 119-^02, ftga. 2i).—Details and data are presented as resulting 
from studies with Eumcsi crispus, Bromus squarromia, Oucumia melo, Nigella 
arvenaia, Amaranthua retroflexua, PhaceUa tanaoetifolia, Androaaae mawima, 
Epiloiblum hirautu/tn, Oenothera "biennia, and Bllene densiflora. The range of 
such influence, which may be positive or negative, appears to be wide. The 
process of oxidation may be hastened or hindered as regards the germinating 
parts. 

Effect of nitrate salts upon growth and composition of tobacco leaves, 
A. R. 0. Haas (Bot Gass,, 88 (1929), No, 1, pp, 96-102, ftg, i).—The author notes 
the claims that Valleau and Johnson have been able to bring about recovery of 
tobacco leaves from frenching by means of nitrogen fertilization (£. S. it., 
57, p. 515), and also to bring back to normal growth freached plants in soil to 
which was added a complete nutrient, or nitrogen as in nitrate of sodium, 
potassium, or calcium, or sulfate of ammonia. In studying the effect of the 
action of the cation added to the soil when the nitrate was added in each case, 
ammonium, sodium, potassium, calcium, and magnesium nitrate were used, 
respectively, for the various soil cultures. 

It is claimed that frenching of tobacco leaves appears when nitrate becomes 
deficient, and disappears when sufficient nitrogen is applied to the soil. Con¬ 
tinual additions of nitrate to soil before and during growth of tobacco plants 
affect the base exchange complex in the soil, and conseguently the bases ab¬ 
sorbed by the leaves; such continual additions of ammonium nitrate producing 
toxic conditions in the tobacco leaves. 

The recovery of tobacco from frenching after the application of nitrate does 
not appear to bear any direct r^ationship to the recovery of pecan trees from 
rosette following the use of legumes. 

Succession in the vegetative cover of the sands in the Kalmytsk steppe 
and measures for improvement in this process [trona title], L. L. Beguohsv 
(Zhui/r, Opytn, Agron, lugo-Voatoka (Jour, Ej^pt, Landw, Bisdoat, 
landa), 6 (1928), No. 2, pp. 45^6, flga. 4).—The author points out that one of 
the most efficient plants to cover the sand hills in the steppes which are subject to 
blowing away by the wind Is Elymua giganteua. Whenever the sand movement 
has been stopped by the binding action of this plant, other species appear, one 
of the more common being Agriophyllum armarium. After these plants and 
a few related species have established themselves the moisture content becomes 
too low, and other species supplant them, one of the first to come on being 
Artemisia acoparia. At the time when this plant is about to die off Ooriapet- 
mum niiidum and Sdlsola kali make luxuriant growth. Later on A, mwritima, 
a perennial, appears. In the northern part only of the hinter-Yolga semidesert 
Saliw caapia may be found. 

As Improvement measui’os the author suggests the development and adapta¬ 
tion of the native flora by selective breeding. He points out the value of the 
grasses for grazing. E. giganteua contains between 8.7 and 9.1C per cent ash, 
3.7 and 3.74 fat, 29.78 and 36.06 cellulose, 11.81 and 20.93 protein, and 27.65 and 
39.73 per cent nitrogen-free extract. Sataola kali and 0 . Mdum serve as good 
pastures for camels. Analyses of a few other desert plants are given. 
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Hydrogen ion studies of water, peat, and soil, in relation to ecological 
problems at Bacon’s Swamp, Marion County, Indiana, S. A. Gain* {Ifid, 
Acad, fifoi. Free., 43 (1927), pp. 395-401)^—It is concluded from this work that 
in the lowland forest particularly there appears to bo a definite downward 
gradient in pH concentration, alkalinity increasing with soil depth. The peat 
samples were all more or less acid. 

In the hydrophytic associations there is a diurnal trend in pH, the habitats 
being most acid in the morning and less acid after photosynthesis, and this 
trend being directly correlated with the respiratory-photosynthetic ratio. Peat 
samples show little change in pH. 

In both soil and aquatic habitats there appear certain pH ranges within 
which the various associations are found. In most instances the ranges of the 
different associations overlapped or broadened, so that little emphasis can be 
placed on acidity as a limiting factor in the present vegetation. 

Ecological relationships of fungi in cultures, 0. L. Postee (Ind. Acad. 
iSfoi. Proc., 43 (1927), pp. SPi-595).—Both inhibitory and stimulative relation- 
i^ps are indicated. 

Mycorrhiza bearing species in the vicinity of Lafayette, Indiana, K. D. 
Doak (Ind. Acad. 8oi. Proo., 4S (1927), pp. 497-4^9, figs. 5).—A bibliography 
and review are given of mycorrhiza in general and of local instances. 

Bctotrophic mycorrhizas most common on forest trees are in general favored 
developmentally by leaf mold or other surface organic deposits. The fungi pro¬ 
ducing mycorrhizas on species of Quereus are more nearly dependent upon this 
condition. The production of mycorrhizas by various fungi on the same plant 
has been observed in Fagus and Quereus. The like agency of still others is 
inferred from indications. 

A compound mycorrhiza of Qtiercm tnoolor gives some evidence that the 
attraction forces of certain fungi toward young growing roots of tri'os are 
greater than the inhibiting forces between two fungi. An incompletely formed 
mantle frequently found on the ibots of Cercis canadensis ludicalos that the 
rate of growth in the fungus may be a determining factor in mantle formation. 

Bacterial antagonism, with special reference to the effect of Pseudo¬ 
monas fluorescens on spore forming bacteria of soils, I. M. Lewis (Jour. 
Baot., 17 (1929), No. 2, pp. 89-‘103, figs. 4).—It is stated that P. fiuorcHcens pro¬ 
duces a thermostable, filtrable, dialyzable bacteriotoxin which is bolh Inhibi¬ 
tory and bactericidal. The toxin, though not specific in its action, is more 
active against certain species tlian against others. Fungi are more resistant 
than bacteria. Spore-forming bacteria and micrococci are very sensitive, while 
colon bacteria are resistant. The substance is not isolnliibitory, Tho amount 
of toxin produced depends upon the composition of the culture medium and 
the availability of oxygen, the maximum occurring in cultures grown on slopes 
of Uschinsky’s agar. The toxin persists longer in agar tlian in broth and 
resists desiccation for long periods. It is soluble in alcohol and is adsorbed 
by substances in soil and by charcoal It is produced In sterilized manured 
soils inoculated with P. fluorescens, though alcoholic extracts from such soils 
are Inhibitory for the more sensitive species only. Soils which have sup¬ 
ported a vigorous growth of P. fiuoreso&ns are suitable for tlie growth of 
BaoUlus cereuB after sterilization. Soil samples from fields, gardens, pastures, 
and meadows failed to yield toxins by the extraction methods employed for 
the pure cultures. It is thought that the toxin hero studied is of a (llTerent 
nature from that of the thermolabile substances reported by others from soUs. 

Nomenclature of the root-nodule bacteria of the Loguminosaot I. L. 
Baldwin and B. B. Fee© (Jour. Bact, 17 (1929), No. 2, pp. 1^-150).— The 
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authors point out features conditioning diflaculties in Borgey's Manual of De¬ 
terminative Bacteriology (E. S. K., 56, p. 326), and they present a proposal 
in which species identification is based upon the morphology, cultural char¬ 
acters, physiological properties, and serological reactions of the bacteria. It 
is proposed that several dillcrent species be established, and five are presented 
in this paper, EMisoditm leffuminoaarumt R. trifoliif R. phaseoU, R, meUloti, 
and R, Japan Ivuin, 

GENETICS 

Genetics and evolution, M. Oault^ery (Science, 74 (19S1), No. 1915, pp. 25Jr 
260). — A. discussion of evolution in which the author expresses his belief but 
points out that iwsitive proof of factors influencing evolution is lacking. 

Elements of biology and genetics applied to the improvement of culti¬ 
vated plants, P. Boeuf (ih^vnenU dc Biologic ct de 0-&ndtique Appliquda d 
VAmdliorafion dcs Plantes CuUivdos, Tunis: [^oole Colon, Agr. Ttinisl, 192*1, 
PP- 19). —^The first part (pp. 1-131) of this book, the basis 

of a professional course in the Colonial School of Agriculture of Tunis, is 
devoted rather to an exposition of the general conceptions of biology and 
evolution; the second part (pp. 132-273) to methods of improvement of the 
plants, including particular technic for such plants as wheat, barley, oats, 
flax, and cotton. 

The experimental modification of heredity in crop plants, I, II, L. J. 
Stadleb (ScL Agr., 11 (1931), Nos. 9, pp. 551-572, figs. 9; 10, pp. 645-661, 
figs. 6). —^These lectures, contributions from the Missouri Experiment Station 
cooperating with the U. S. Department of Agriculture, discuss in part 1 
induced (irradiation) germinal changes which may be traced to chromosomal 
irregularities and in part 2 induced changes apparently limited to the individual 
gene. 

Genic analysis In Avena, H. MATStremA (Jour. Faculty Sci., Hokkaido Imp. 
Univ., Scr, V, 1 (1931), No. 2, pp. 77-107).—The author has reviewed available 
literature concerned with the behavior in inheritance of color, panicle, and 
grain characters and other morphological and certain physiological characters 
In oats. The characters analyzed are listed according to genetic behavior, 
linkages are indicated, and a bibliography of 79 titles is appended. 

Inheritance of typo of floret separation and other characters in inter¬ 
specific crosses in oats, V, n. Flokuix (Jour. Agr. Research [17, 43 (1931), 

No. 4, pp. 305-386, pis. 6, figs. 8).—Tlie mode of inheritance of the type or man¬ 
ner of attachment of the onts spikelet to Its peduncle and of the florets to their 
rachilla segments and the subsequent separation of the florets at maturity were 
studied by the Oalifomia Experiment Station in cooperation with the U. S. 
Department of Agilcnlturo in crosses between Avma fatua and A. sterilis and 
between these species and several cultivated varieties of A. sativa and A. 
hymntlna. OCho four species belong to the 42 (2») cliromosome group. 

The type of floret separation seemed to be governed by a unit factor in two 
crosses of A. fatua X A. sterilis, three of A. sterilis X A. satiw, and one of 
A. fatua X A. lysKmUna. SieriUs rachilla floret separation by basifracture 
was dominant in Ft in all crosses. In the cross A. 'byzantina var. Ooastblack X 
A. fatua a two-factor difference for type of floret separation was found with 
Fa segregation of 15 nonarticulate to 1 articulate, and the factor relationships 
suggested by Fa data were verified in Fs, The true-breeding families included 
a new recombination sterilis-IXke type termed synthetic A. sterUis. Brown 
lemmas wore dominant to grayish-white lemmas and hairy to glabrous lemmas 
in Ft of A. fatua X A. stektds ludopMana, single factor difCerenoes being 
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suggested in both cases. In tliis cross type of floret separation and hairiness of 
lemma segr^ated independently. 

Strongly geniculate and twisted awns and fatud (hairy) rachilla appar¬ 
ently were completely linked in all crosses except A, fntwi X A, 'bi/ssnntifiOf var, 
Fulghum, wherein slight crossing-over occurred, resulting in wild sterUis and 
apparently saffua-like plants. Strongly geniculate and twisted awns and 
hairy rachilla seemed to remain completely linked in A. steriliSf and such link¬ 
age was noted in the wild forms. The hairiness of lemma was almost completely 
linked with brown color in A. fatua X A. ateriUs ludovioiana. The wild oal 
complex of associated characters consisting of spikelet articulate in a large 
oval pitted callus surrounded by a ring of short stiff hairs, hairy rachilla, and 
strongly geniculate and twisted awns on the first two florets appeared to be 
controlled by two or more closely linked factors. The solidified spikelet 
attachment and awns weak <yr nearly wanting are associated in the cultivated 
varieties. 

Linkage relations in barley, A. Daake (Mifi/nesota 8ta, Tech. Bui. 78 ( 1981 )^ 
pp. 5^?).“-The interrelations of certain character pairs were studied in crosses 
involving BIT, a 6-rowed barley (Bordeum nulgare), Bl, a 2-rowed type (JET. 
defloiens), B3, a 2-rowed barley (H. disUohum), and Bll, a 6-rowed barley (JT. 
vutffare). In the Fa progenies of these crosses single factor differences were 
exhibited by the character pairs Aa, normal v. virescent seedlings; Vv, non¬ 
e-rowed V. 6-rowed; Bb, black v. white glume color; hooded v. awned; Br, 
rough V. smooth awn; Ntl, hulled v. naked caryopsis; Ss, long- v. short-haired 
rachilla; and Pp, purple v. white pericarp. There was independent inheritance 
between Aa and Bh, Nn, Mr, Ss, and Ek; Vv and Bh, Nn, Mr, and Kk; Bb and 
Mn, and Mr; Nn and Mr; Mr and Pp; and 8s and Pp. Aa was found to be 
linked with Vv and Pp, with about 27 per cent crossover between Aa and Vv 
and about 18 per cent between Aa and Pp. A second linkage group establi^ed 
was between Mr and 8s, with a crossover of about 18 per cent 

Inheritance of awns in a Kota X BUurd Federation cross, G. Stewaut and 
B. L Judd (Jour. Amer. 8oo. Agron., 23 (1981), No. 6, pp. 455-i64, figs. 4; abs. 
in Utah 8ta. Cire. 95 (1981), p. 14)^ —^Examination of Fs progeny rows of Hard 
Federation (awnless) XKota (awned) wheat, grown at the Utah Experiment 
Station, revealed four classes of Fa genotypes breeding true and five classes 
segregating each in a distinct manner. The ratios of families breeding true for 
awns in various ways suggested a two-factor difference. Independently inherited. 
Fi and Fb generations gave further confirmation of the Fa behavior. 

Genetic studies of the pineapple.—I, A preliminary report upon the 
chromosome number and meiosis in seven pineapple varieties (Ananas 
sativns Idndl.) and in Bromelia pinguin L., J. L, CoixiNs and K. It. Kmm 
(Jour. Heredity, 2B (1981), No. 5, pp. 189^142, figs. «).—In seven varieties of 
pineapples there were fonnd 25 haploid chromosomes in the pollen mother cells 
and In three of the varieties 60 diploid chromosomes in the root tip cells. In 
all cases the chromosomes were almost spherical in shape and of very small 
size. Meiosis was quite regular. In B. pinguin, a closely related species, there 
were 48 haploid chromosomes. In six triploids located in the F* hybrid popu¬ 
lation of a cross between the Cayenne varieties and a wild Brazilian pineapple, 
there were 75 haploid diromosomes. 

A preliminary account of chromosome behaviour in the Pomoideae, 
A. A. MoxmT (Jour. Pomol. and Sort. 8ci., 9 (1981), No. B, pp. 10(^110, fiys. 
if).—On the hypothesis that the supposedly 34-dlplold Chromosome condition 
in the apple is really a complex polyploidal condition of seven types, three of 
which are represented six times and four four times, chromosome determinations 
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were made of a number of Pomoideae. IThe expectation that the basic number 
of chromosomes would be 17 throughout the group was borne out by the study, 
although diploid, triploid, and tetraploid forms were noted. At the first meta¬ 
phase of pollen mother cell divisions in diploids, secondary pairing of chromo¬ 
somes was observed in all the forms studied, suggesting an afiinlty between 
chromosomes within each set of the diploid. Secondary pairing was also 
observed in triploids and letraploids. Multivalent associations were found in 
the diploids and correspondingly higher associations in triploids and tetraploids. 
The number 17 is deemed a secondary basic number and the derived series of 
polyploids, 84, 51, and 68, secondary polyploids. The author suggests that in 
Pomoideae the chromosome constitution secondarily balanced has probably 
given rise to the distinctive morphological characteristics of the group; in 
other words, a new type of chromosome organization has given rise to a 
specialized fruit type. 

Chromosome linkage in ceiiiain Oenothera hybrids, B. E. Gates and 
F. M. L. Sheffield (.Roy, Boc, London, PMl, Tram,, Bor, B, (1929), No, B 
446, pp. 36'i-3d4, 2, figs, 7).—^Tbis detailed account covers five generations 

of hybrids from Oenothera (l)icniit8XiuJ)Hoali/x)Xamimphila and 0. ammo- 
pMlaX (MennisXrubricalyx), and presents Ihelr cytological peculiarities. The 
chromosome linkages are thought to offer a means of explaining some of the 
genetical behavior manifested in these and similar hybrids. The cytological 
results of chief significance concern the linkages between chromosomes. It is 
thought that a relation exists between the linkage of chromosomes and the 
genetic linkage which is so characteristic a feature in Oenothera. 

Influence of magnesium salts on the fertility of a cion of Veronica 
chamaedrys [trans. title], V. S, Kobzhevin (Kobshevine) (Izv, Glav, BOt 
Bada B, B. 8. E, (Byl. Jard. Bot PHne, U. R. 8. 8,), 27 (1028), No. 3, pp, 340- 
348; Eng, abe,, pp, 347, 348 ).—In vegetative reproduction of the self-sterile 
species V, chamaedrys, the plants in a cion are as sterile among themselves as 
are the flowers of an individual, this fact suggesting as causal the physiological 
homogeneoueness of the plants in a cion. To solve the question whether exter¬ 
nal influences can alter this physiological homogeneousness, separate plants of 
a cion were subjected to the Influence of different salts, and it was found that 
treatment with MgOla and MgS04 induce a sharp fertility Increase. A descrip¬ 
tion, with tabulation, is given of one such experiment* The cion was formed 
of throe plants hero denoted as ax, oa, and as. Pot a» was treated in autumn 
with dry MgCIt and next spring the plants were mutually jwllinated. The 
results are tabulated. 

All frails obtained from axXa% and ajXoi were normally developed, containing 
9 to 15 seeds. Pollination oiXa,, which was serving as control, gave one fruit 
containing 2 seeds, and like results were obtained in other cases wherein MgOh 
was applied. The Influence of MgSOi was less marked. The application of the 
salts KNOt, NaOl, CaClj, OaHPOi, and (NHOaSO* gave no perceptible results. 

Preliminary investigations on the occurrence of sterility in rice (O. 
sativa), K Bamxah (Agr, and Idvesiock in India, 1 (1931), No, 4, pp, 414--Jfi6, 
pU, 3, fig. i).—The common form of sterility discussed, where a varying number 
of sfpikelets in the panicle remain unset though interspaced with well-set spike- 
lets, Is due to both environmental, especially seasonal, and hereditary influ 
ences. It occurred to a small extent in many pure line collections at the Paddy 
Breeding Station at Coimbatore and extensively in a few every year. 

The inheritance of this character is complex and is not yet comx^etely solved. 
Sometimes when parents of a cross seem absolutely free from this defect the 
Fx, Fa, and later generations of the cross exhibit it to a varying extent The 
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progenies of artificial crosses ehowea a partial association of the character with 
presence of anthocyan pigment in the organs, duration of the plant, degree of 
emergence of the panicle, and size and arrangement of grain in the panicle. In 
crosses attempted between OTyisch sdtiixi and O. longlsianunotOf and 0, iQtifolfd, 
single fertilization was evident instead of the usual double due to abnormal 
nuclear division. Critical examination of varieties with much sterility showed 
that its incidence is largely confined to spikolots flowering toward the end of the 
blooming period, these usually being at the base of the bottom branches of the 
panicle. The floral parts of the sterile spikelets revealed that slorilily is due 
to uneven maturity of the pollen and the stigma, aborted pollen, and nonfunc¬ 
tioning of the pollen, even when well formed. In a lew instances sterility may 
be due to defective stigma. 

Development of the xnacrogametophyte and embryo of Daucus carota, 
H. A. Bobthwick (Bot. Qaa., (JOSJ), No. i, pp. 2S-U> flOB* 55).— In this study 
at the University of California of the development of the female gametophyte, 
the pollen tubes, and the embryo of the carrot it was observed that a single 
archesporial cell functions directly as a macrospore mother cell which i»ro- 
duces a linear tetrad of macrospores. The macrogametophyte which arises 
from the chalazal macrospore is of the seven-celled type characteristic of 
most angiosperms. The presence of a cellulose filiform apparatus was 
demonstrated. 

Pollen tubes were observed to grow Intercellularly down tlie conducting 
tissue of the style to its base and then superficially along a groove leading to 
a canal communicating with each locule. Of the eight cells in the embryo 
the three farthest from the micropyle gave rise to all the embryo except the 
root tip, which with the suspensor originates from the other five cells. The 
mature embryo may arise entirely from the distal cell of the four-celled ombx*yo 
or from the distal and derivatives of the adjacent cell, thus indicating that 
Sou^ges* theory that in any one species the four cells of the embryo always 
give rise to the same parts of the embryo may not hold. 

A survey of animal-breeding research in the United States {y^aaUlngton: 
Natl. Research Council^ Oom, Anim. Breeding^ lOSl, pp. [i]+55).— A committee 
report of a survey of animal-breeding research under way at the State agricul¬ 
tural experiment stations and the U. S. Department of Agriculture. 

The probability of homozygosity (AA) of dominant types in case of 
complete dominance in monohybrid segregation [trans. tltlej, S. Bibhqu 
(Ztschr. Induktive AliStam. u. Vcrerhungalehre^ 58 No, pp. 157-165 ).— 

Theoretical explanation is given for calculating whether an animal exin'essing 
a dominant characteristic is homozygous or heterozyg(»UK, based on the char¬ 
acter of the ofCspring produced in parent-offspring matings and in matings with 
known heterozygous individuals. The number of matings needed to prove 
homozygosity with different degrees of certainty are calculated. 

The presence of a factorial basis for characters lost in evolution: The 
atavistic reappearance of digits in mammals, 0. R. Stockabd (Amcr. Jour. 
Anat., 45 (19S0), No. 3, pp. 345-377, figs. 13).—T\xe results of a study of the 
appearance of extra digits In guinea pigs and dogs are reported. No clear-cut 
method of inheritance la suggested for the character in guinea pigs, hut by 
selection for five generations XOO per cent of the offspring showed extra toes 
in various degrees of perfection. An individual also appeared with thumbs on 
the front feet. In dogs the results from several matings between Great Danes— 
a breed which lacks a great toe—and St Bernards—a breed having the great 
toe present—Indicated that the inheritance of the great toe reacts as a single 
dominant factor. A tendency toward doubling of the great toe, also observed 
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in St. Bernards, while clearly not a recessive did not behave as a single factor 
dominant. 

In discussing the results, polydactyly being a doubling of a digit is sug¬ 
gested as an early expression of the mutant condition causing suppression of 
pre- and postaxial digits. The reappearance of normally absent digits is con¬ 
sidered as being due to the selective elimination from the germ plasm of the 
mutant condition bringing about polydactyly and digital reduction. 

Inheritance of body weight in domestic fowl, N. F. Watebs (Natl, Acad, 
Soi, Proc,, 11 {1931), No, 1, pp, -A brief account of the results of the 

study previously noted (B. S. R,, 65, p. 820). 

Cold blackening of white hair and red albino eyes, a chapter in genetic 
development [trans. title], W. Schultz (Sohr, Phys, 6konom. Oescll, Konigitb,, 
61 {1930), No, 1, pp, 1-32 ),—^The author gives a discussion of the influence of 
temperature on pigmentation, bringing out especially the possibilities of influenc¬ 
ing the production of pigment in white hair by lowering the temperature of the 
hair roots. 

A reverse mutation from “dilute” to “intense” pigmentation in the 
house mouse, G E. Keeler (Natl, Acad, Bci, Proc., 11 {1931), No, 8, pp. 401-- 
499 ).—^Aii account Is given of a short-eared intense female which developed in a 
strain of short-eared, blue dilute mice at the Bussey Institution. On mating 
this female to a dilute male two litters were produced, one of which contained 
two dilute offspring and the other three intense offspring. It was assumed that 
the female was heterozygous for intensity of pigmentation as a result of a muta¬ 
tion of one of the two gametes from which she originated. 

A study of hair growth in the guinea-pig (Oavia cobaya), H. L. Dawsok 
{Amer, Jour. Anat., 45 {1930), No, 3, pp, 401-434* 3 ).—In a study of the 

character of the hair and hair growth on 3 areas on 15 guinea pigs, 5 distinct 
types of hair were found. The growth period varied from 2 to 7 weeks, depend¬ 
ing on the ultimate length of the hair and other conditions, such as pre^ancy. 
There was no correlation between the periods of gi'owth, periods of rest, and 
types of hair. 

A quantitative study of the polar body of the ferret, with a note on 
the second polar spindle, D. Mainland {Amer. Jour. Anat,, 41 {1931), No, 3, 
pp. 195 - 240 , AOs, 5).—A study of serial sections of 80 ova of the ferret indicated 
that polar bodies were not absent because of migration through the oolemma or 
because of failure of separation of tlie polar bodies from the ovum. Degenera¬ 
tion of the polar bodies was strongly indicated as a cause for their absence. 
The division of the first polar body can be completed, and the spindle fibers dis¬ 
appear before fertilization. It also appeared that the first polar body in some 
cases failed to divide. There was a suggestion of a nucleus in only two of the 
polar bodies observed. 

Based on six specimens in the prophase stage tiie maximum haploid chromo¬ 
some count appeared to he 13. 

The structural basis for the response of the comb of the Brown Leg¬ 
horn fowl to the sex hormones, M, Habdesty {Amer. Jour, AnaU, 41 {1931), 
No, 2, pp. 211-323, AQ^- 15).—A study of the structures of tlie comb as influenced 
by the male sex hormone showed that castration prevents the formation of the 
mucoid in the intermediate layer of tlie dermis. Supplying the sex hormone to 
the caponized bird stimulated the colls of the intermediate layer to secrete 
mucoid. The comb of the laying hen has an intermediate layer similar to that 
of the cock, but less well dieveloped, and in the nonlaying hen the mucoid dis¬ 
appears. The origin of the comb and behavior of comb grafts are described, and 
it is noted that the graft and stump each develop into only that part of the comb 
which they would have formed had the comb been left Intact 



130 


TaYPTgRTMElffT STATION BEOOB0 


lVol.6tt 


Ovariaa hormone effects In ovariectomlaed monkeys, D. 0. BOBsaiTSon, 
W. P. Maddux, and B. Allen {Endoorlmlogyt H (t9S0) No. 2, pp. 77-^8, figs. 
20).—Injections of ovarian hormones Into four ovariotomlzed adult female mon¬ 
keys Induced menstrual periods following cessation of the injections in two 
cases. M:enstrual endometrium typical of the nonovulating type was found on 
histological examination. Implantation of human corpora lutea did not increase 
the development of the endometrical glands beyond the interval stage. The 
epithelial lining of the uterine tubes and the mammary glands showed consider¬ 
able recovery following the injections. The presence of considerable amounts of 
glycogen in the epithelial tissue of the uterus and vagina was demonstrated as 
a result of the Injection of the ovarian hormone. 

^lEXiD CHOPS 

A method of laying out experiment plats, R J. GAimiiJi, T. 0. McIlvains:, 
and M. M. Hoover (Jour. Amer. Soc. Agron.^ 23 (1931), No, pp. 286-298, 
fig. D.—A method for laying out triplicate plats for long time field experiments 
is described in this contribution from the West Virginia Experiment Station. 
Uniformity crops, com in 1927, oats In 1928, and wheat In 1929, were harvested 
from an area involving more than 450 plats of acre net each, and on the 
basis of correlation studies and other pertinent data the relative yields of the 
com and oats were nsed in establishing the location of repUcaled plats. The 
plan adopted was to locate all the plats of a particular experiment in a more or 
less restricted area and so that the average deviations of triplicated plats in an 
experiment were of about the same magnitude. The triplicated plats were as 
widely distributed as possible over the area involved for a particular experi¬ 
ment, A high coeflOicient of correlation, Hh0.85±0.01 for grain ana+0.84±0.01 
for straw, was obtained between the yields of wheat, as determined fx*om 5 rod 
rows removed from each plat and the yields as determined from harvesting the 
entire net areas of the same plats. 

Breeding for yield in crop plants, C. M. Woodworth (Jour. Amer, Soc, 
Agroth, 23 (1931), No. 5, pp. 388-396, fig. l).~The inherent factors affecting 
seed yield in such self-fertilized crops as wheat, oats, barley, and soybeans are 
discussed in this contribution from the Illinois Experiment Station. 

[Field crops experiments in Kentucky] (Kentucky SSta. HpL 1930, pi. 1, 
pp. 26, 26, 27, 28, 37, 38).’—The use ol sodium nitrate in watering transplanted 
tobacco plants is not considered desirable, since permanent injury resulted from 
8 lbs, in 60 gal. of water used at the rate of 0.25 pint por plant and considerable 
early injury from 4 lbs. in 50 gal. when 0.5 pint was used, fertilizers wouI<l 
better be applied in the row well mixed with the soil. Rotations ^vhereiu 
tobacco follows orchard grass sod again gave good results whore manure or 
nitrogen fertilizers were used, while tobacco after alfalfa continued to give a 
poor quality of leaf. In 8-year rotations manure greatly benefited both yield 
and quality of leaf, the tobacco-wheat-clover sequence giving better loaf than the 
tobacco-wheat-soybean rotation and both better than the lobacco-redtop rota¬ 
tion, A strain of White Burley developed recently shows high resistance to 
black root rot and good yield and quality. 

CJertaln Kentucky-grown red clovers again were much superior to most sorts 
from outside the State. No foreign clover survived the winter with more than 
a 20 per cent stand, and the French strain failed completely. Crown rot caused 
heavy mortality in the Russian and certain northern and western domestic 
clovers during the spring of 1830, whereas Kentucky 101 was highly resistant 
to the disease. Kentucky 101 seemed to contain appreciably more poly- 
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saccharides and less reducing sugars in both tops and roots than certain French 
and Oregon clovers, with other constituents present in about equal quantities. 
A direct correlation was shown between polysaccharide content of the roots and 
soil productivity, whereas the protein content appeared to have an inverse 
relationship. These chemical differences may esqilain winter hardiness in 
adapted clover and the greater success of clover on favorable soil. Bed clover, 
among forage crops analyzed, contained the largest percentage of iodine, sug¬ 
gesting that it may be an important carrier of iodine in the diet of dairy cows 
and other farm animals. 

Korean lespedeza, alfalfa, and wheat were productive at the Western Ken¬ 
tucky Substation in spite of severe drought. Wheat responded substantially 
to complete fertilizers, yields usually being best in a rotation after legumes 
when treated with limestone and phosphate and top-dressed with nitrate. 
Pasture treated with rock pho^hate or lime and superphosphate again made 
heavy gains in beef over untreated areas. The changes in vegetation in 
response to treatment are recorded as heretofore (E. S. B., 64, p. 130). 

[Field crops at the Willi&ton, X. Dak., Substation, 1930^1], E. G. 
SoHoixaroEB (North Dakota Bia. Bui. 2Jf8 (JSISl), pp. 7-^4* ^5S4f figs. 7 ).— 
Variety tests with common spring and durum wheat, oats, corn, barley, flax, 
field peas, alfalfa, sweetclover, and millet; trials of Triumph potato strains 
and improvement by the tuber unit method; a study of losses due to delay 
in the harvest of cereals, as in combine harvesting; and crop rotation and 
crop sequence studies are reported on again (B. S. B., 68, p. 828). Table show 
the results of analyses and baking tests of wheats of the 1929 crop and the 
comparative yields of corn, wheat, oats, and barley. 

[Agronomic investigations of the Imperial Institute of Agricultural 
Besearch, Pnsa, 1929-410], W. H. Habkison, P. J, P. Shaw, J. Sen, T, S. 
Venkatbaman, N. L. Dutt, and W- Sates (Imp. liist Agr. Research, Pusa, Bci. 
Bpts. 1929^0, pp. 2, 3, 6,10-29, 31, 32, 35-40, 80-94, 147-156,15&-165, pis. 8).— 
Continued research with important field crops of India (E, S. B., 68, p. 888), 
in addition to variety, cultural, and fertilizer trials, included breeding work 
with wheat, oats, rice, com, barley, sugarcane, tobacco, fiax, sesame, Cajanus 
indicus, gram, peas, beans, lentils, hemp, and Hibiscus spp.; curing studies with 
tobacco; potato storage tests; study of the effects of nutrients on quality of 
sugarcane juice; sugarcanexsorghum hybrids (E. S. B., 63, p. 827); and 
studies of controlled arrowing and crossing, pollen and seed germination, and 
the performance of Coimbatore (Co.) seedlings, all with sugarcane. The usual 
account of sugar production in India is Included. 

Factors influencing the establishment of irrigated pastures in northern 
Colorado, EL C. Hanson (Colorado Bta. Bui. 378 (1931), pp. 53, figs. Jf5).—An 
ecological analysis of factors and principles involved in the establishment of 
irrigated pastures In nortliem Colorado was made from data obtained on ten 
pastures under farming conditions. On eight pastures the seed mixture was 
analyzed, and on all the composition of the vegetation was determined by 
the quadrat method in each of the throe to four years under study. 

For irrigated pastures in the region the principal tame forage plants to 
choose from Include smooth hromegrass, meadow fescue, orchard grass, tim¬ 
othy, Kentucky bluegrass, slender and crested wheatgrass, redtop, y^low and 
white sweetclover, white, alsike, and red clovers, and black medic. 

Major factors discussed as influencing the establishment of irrigated pas¬ 
ture comprise purposes of the pasture, topoginphy, soil conditions, climate, irri¬ 
gation water supply, seed bed preparation, the seed mixture and species 
cozopetilionu the nurse crap, planting, weeds, grazing and mowing, and man- 
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agement. In detennining the proportion of the seed of each species, the rancher 
should consider establishment and competition, weak v. aggressive species, 
quality and purity of seed, correct proportions, and the optimum effective quan¬ 
tity of seed of each species and total quantity of seed planted per aero for each 
combination of conditions. 

A botanical study of pasture formatiout B. W. Fenton (Ann. Apph Bioh^ 
X 8 (1931), No. 8 , pp. S34-3S1, figs. 5). —Observations during 1925,1920, and 1027 
on pasture plats and hay subplats sown to different seeds mixtures on the 
Seale-Hayne Agricultural College Farm in Devonshire revealed the value of 
wild white clover, Italian and perennial ryegrasses, rough-stalked meadow 
grass, and orchard grass for pasture mixtures. Timothy and red clover 
api>eared more desirable for meadows than for permanent pastures. 

A quarter century of dry-farm experiments at Nephi, Utah, A. F. Beacken 
and G. Stewaet (Jour. Amer. Soc. Agron., 23 (1931), No. 4, pp. 271-279).— 
Essentially an abridged account of work noted earlier (E. S. B., 64, p. 433). 

Small grain crops in Alabama, R. Y. Bailet and J. L. Seal (Alabama ^ta. 
Circ. 60 (1931), pp. 19, Jigs. 7).—^Production practices are outlinc‘d for small 
grains. Planting and fertilizer trials with oats are reported on, and the rela¬ 
tive yields of varieties of oats, wheat, and rye are tabulated, with recommen¬ 
dations for harvesting, use of small grains for hay (E. S. R., 65, p. 331) and 
grazing, and the control of smuts and rusts of oats and wheat 

Plowing before planting Increased oats yields about 7 bu. per acre. Oats 
yielded about the same whether broadcasted or drtlled, suggesting that drilling 
did not reduce injury from cold. Oats drilled October 15 in unplowed cotton 
middles outyielded oats planted November 15 on plowed land. Fall-sown oats 
produced twice as much as spring-planted oats. Wheat should be planted from 
October 15 to November 1, and rye for grazing after the first rain in September, 
and acre rates are for oats 2 to 8 bu. and wheat or rye 4 to 6 pk. 

Oats receiving ammonium sulfate, urea, or Leunasalpeter slightly outyielded 
those receiving sodium or calcium nitrate. Yields increased with sodium 
nitrate applications up to 300 lbs, per acre, but increases from additional 
sodium nitrate were too small for profit. 

Harvesting hlichigan’s alfalfa seed crop, P. R. MiLLEtt (Michigan Bta. 
Quart. Bui., 14 (1931), No. 1 , pp. SISS ).—^A questionnaire to more than tOO 
certified alfalfa seed growers revealed that the majority harvest when pods 
are from two-thirds to three-fourths brown, cut in early morning while dew 
is on, always harvest seed from the first crop, use the mower with windrow 
or pea attachment, and leave the crop in bunches or shocks in the field. Most 
found little difficulty In the crop coiling or hanging together during or after 
cutting except where the growth was exceptionally rank. Small to medium size 
bunches permitting loading in one forkful, minimizing loss from shattering, 
were preferred. The majority use tight bottom racks covered with canvas or 
building paper to catch seed shattering in hauling and hulUng, when shattering 
was most common. Most of the growers threshed from the field and with 
the clover huller, and only 10 per cent had ever rethreshed. Slightly more 
than half cultivated their alfalfa fi^ds, especially in the spring. The majority 
used a spring tooth drag. 

A yield analysis of three varieties ot barley, O. T. Bonhbct and 0. M. 
WooDvroBTH [Jour. Amer. 8 oe. Agron., 28 (1981), No. 4, pp. 311-827, fige. 8 ).— 
The components of the character seed yield •were studied at the Illinois 
HxpCTlment Station in three varieties of barley by taWng plants from 50 1-ffc 
seettons of drill row located at random from each of two plats <st a variety. 
Stands within the sampled sections ranged from 2 to 27 plants per foot, the 
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variation probably being due primarily to the unequal distribution of seed by 
the drill besides other causes affecting seedling survival. 

Velvet barley yielded 4C.08 bu. per acre, Wisconsin Pedigree 45.52, and 
Spartan 42.85 bu., and the order was the same for total number of plants. 
The respective averages were Cor heads per plant 1.19, 1.3, and 2.34, and for 
yield of grain per head 0.89, 0.99, and 0.67 gm. 

The significant varietal difference in average head production per plant 
was considered inherent. Variation In soil fertility probably was not a serious 
factor, and differences in size of seed and thickness of stand had only slight 
effect. The yield per unit area was associated more closely with number 
of heads than with number of plants per unit area. The average yield per 
plant depended upon the average number of heads per plant and the average 
weight of grain per head. The average weight of grain per head varied with 
the variety, number of heads per plant, class of tiller, and average kernel 
weight. Spartan, while superior to the other barleys in average yield per 
plant, had a smaller yield rate because of a smaller total number of plants, 
and likewise Wisconsin Pedigree yielded less thqn Velvet. The analysis 
seemed to show that if sown at the same rate (pounds per acre) a small- 
seeded variety may outyield a largo-seeded variety on account of the larger 
number of plants per unit area rather than because of superior plant-yield 
characters. 

Natural crossing In barley at Fort Collins, Colorado, D. W, RoBiBaiTSON 
and G. W. Deming {Jour, Amer, Boo, Agron., US iWSl), No, 5, pp, i02--406 ),— 
Commercial varieties of barley studied at the Colorado Experiment Station 
showed very few natural crosses, about 1 hybrid plant being found in every 
10,000 In Trebl, 2 in every 10,000 in Oolsess, and only 1 in about 37,300 plants 
of Blackball studied. Natural crosses varied in number with the variety. 
Eordeum deficiens nudideficiens showed 8.265 per cent in 1027, 20.708 per cent 
In 1928, and 5,06 per cent in 1929, whereas other varieties tested showed 
loss than 0.15 per cent. The difference between varieties exceeded the differ¬ 
ence between seasons. 

The production of an economic strain of white barbloss barley, B. D. 
Leittt and li. G. SnAiros {Jour, Amor, fifoc. Agron,, 2S (1931), No, 5, pp. 39d- 
//dJT).—Methods used at the Wisconsin Experiment Station in the production of 
a pure line selpclion of white barbless barley from a cross between a black 
smooth type and Pedigree Oclerbruckor are discussed, with pertinent data 
and obsorvalions. The highest yi^dlng strains mature about 4 days later 
than the Oderbrucker parent, and the heads are longer and the kernels 
plumper. In stripe resistance lines isolated ranged from highly resistant to 
those more susceptible than the susceptible parent, Pedigrees 37 and 38 being 
very resistant. Pedigree 38, the best strain, proved a high yieldcr for 
farmers, and in station tests over 1928-1930 exceeded Oderbrucker in yield 
by 17 per cent. 

A study of causes contributing to the large variations in yields from 
year to year of 4F cotton in the Punjab, T. Tkotjght {Indian Jour, Agr, fife!., 
1 {I9S1), No. S, pp. S09-S50, pU. 19).—Factors which might contribute to the 
low yield of 4P Punjab American cotton in certain seasons are analyzed, and 
remedial measures are suggested. The effects of climatic and physiological 
factors are described, and the importance of root development is emphasized. 
While diseases and pests may play a part, they are consequences of other 
factors and not Initiating factors. In failure years the overlapping effect of 
a series of adverse factors operating at comparatively short Intervals appar¬ 
ently prevents the recovery of the plant before crop maturity, and as a r€^t 
88602-32-8 
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It fails to produce properly developed lint and seed. The plant seems most 
susceptible in its early stages when adverse factors axe at their maximum. 
The factors react on root development, reducing it from its optimum. While 
adoption of good agricultural practice may aid in mitigating the effect of 
the adverse factors, a type of cotton stUl more resistant to the prevailing 
severe climatic conditions appears needed to solve the problem. 

The effect of soil types and fertilizers on yield and quality of fiber flax, 
B. B. Robiwsoit and E. L. Cook (Jour. Amor. Soo. Agron,^ 2$ (J931), No, 7, pp, 
497-5J0; ads, in Michtgan 8 ta. Quart, Bul„ U {19Sl)j No. 1, p. 54)-—The effect 
of soil type and fertilizer on the total yields of straw, fiber, and seed of fiber 
flax, the percentage of fiber in the straw, and the quahty of the fiber were 
studied in tests on four soil types. 

The heavier types of soil outyielded the Ughter soil consistently, Brookston 
clay loam, a heavy soil, giving much greater straw and fiber yields for three 
years than did the medium heavy Hillsdale soil. Fertilizer applied to the 
lighter soUs did not make them yield equal to the untreated heavier soils. 
When nitrogen was added to combinations of phosphorus and potassium fer¬ 
tilizers it did not increase fiber yields and enhanced seed yields only slightly. 
Phosphorus apifiied with potassium Increased fields but not when used alone. 
Additions of phosphorus often resulted in an increase in length of straw. 
When used with phosphorus, potassium applications were correlated with 
increased yields of fiber and seed. Calcium applied one year before the experi¬ 
ments started increased yields only slightly, tended to lower the fiber 
percentage in the straw, and usually lowered the fiber strength and the 
hackling percentage, indicating poorer quality. Application of a calcium- 
magnesium lime usually resulted in increases In the yield of scutched and 
hackled fiber and the percentage of fiber in threshed straw. 

Studies in crop variation.—Vni, An application of the resistance for¬ 
mula to potato data, R. J. Katahkab {Jour. Agr. 8 cL [England}, 20 (19S0), 
No. S, pp. 440-454).—The eighth number of this series (13. S R, 65, p. 223) re¬ 
ports a further test of the validity of the resistance formula suggested by 
Haskell for the yield-nutrient relations of a crop, using as material the results 
of Bothamsted potato fertilizer experiments of 1929, and confirming the con¬ 
clusions of B. Balmukand' as to the possibility of fitting the formula to 
experimental data. 

Bice-breeding in the Central Provinces, D. N. Mahta and B, B, Dave 
(IndUm Jour, Agr. 801 .^ X (1931), No. 5, pp, 351-37X, pis, iO).—The status of the 
rice crop in the Central Provinces is reviewed, and the progress made in rice 
improvement is reported on, with descriptions and illustrations of improved 
varieties and hybrids. 

Boot crops for forage in Michigan, H. C. Moobb and 13, X Whbbxbb (MioM- 
gan 8 ta, Spec. Bui, 2X6 {X93X), pp. X 8 , figs. 12),—Practical information is pro¬ 
vided on varieties (E. S. R, 59, p. 624) of mangels, rutabagas, turnips, and car¬ 
rots, and comparative yields, and on cultural and field methods and harvest¬ 
ing and storage practices under Michigan conditions. The feeding value of 
the several classes of roots is commented on, and directions for their use 
aregivem 

Some Investigations on the sampling, analysis, and composition of the 
sugar beet, G. Mujsb, H. T. Joistbs, and X S. Wmxoox {Jour, 800 . Ohem. Indus. 
Trans., 50 {193X), No. X 8 , pp. 155T--160T, fig. 1).—Analytical studies with sugar 
beets, partly In connection with field experiments, were carried on during 
six seasons by the University of Leeds. 

Agr. Sd. [BnglandX 18 (1928), No. 4, pp. 802-827. 
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Except with small crops, it was observed that a sample ot sugar beets to 
be representative should comprise at least 50 roots. The use of a boring tool 
for obtaining material for pulping from a field sample seemed unreliable. 
The juice-and-factor method was found to lead to higher results than those 
obtained by the pulp method. Evidence is given to show that the factory 
method of bumpliug a bulk Is inaccurate. 

Bolters contained about 2 to 8 per cent less sugar and dry matter than did 
normal roots and were lower In nitrogen and higher In crude fiber. The 
crowns, which constituted about 13 per cent of the entire root, were much 
inferior in sugar and richer in nitrogen, fiber, and ash than was the rest 
of the root. Small beets were definitely richer in sugar and dry matter 
than larger beets grown under identical conditions. The greening of the 
upper part of the root due to exposure above the soil did not materially affect 
the composition. The development of fangs (forked roots) on beets did not 
affect the sugar content significantly. 

[Iteports of the tobacco division for ld2S7*»1929 and 1930], N. T 
Nelson et al. (Camda Ejopt. Farms, Tobacco Div, Bpts, 1921-1929, pp, 86, 
fig, 1; 1930, pp. 26, fig. i).—Tobacco investigations at Ottawa and at other ex¬ 
perimental centers in Canada (E. S. B., 58, p. 185) included variety, fertiliser, 
cultural, seed bed, and seed production tests, and surveys of diseases and insect 
pests. The production and commercial movement of, or market for, Canadian 
tobacco are discussed for the period indicated. 

In fertilizer experiments for cigar tobacco begim at the Central Experi¬ 
mental Farm in 1029, sodium nitrate and ammonium sulfate gave satisfac¬ 
tory results as inorganic sources of nitrogen, and urea showed superiority 
in the production of hlgh-auality cigar leaf. Tankage consistently delayed ma¬ 
turity and gave lower yields and poorer quality than did cottonseed meal and 
dried blood. High proportions of organic nitrogen also delayed maturity. 
Urea apparently could r^lace much of the organic nitrogen commonly used 
in fertilizer zpi^ctures. Added increments of phosphoric acid promoted early 
grovlh and maturity, but no advantage came from applications above 180 lbs. 
per acre. Treble superphosphate and diammonlum phosphate favored early 
growth and maturity. High quantities of potash delayed maturity, but qual¬ 
ity was affected most seriously by reducing the quantity applied in the basal 
formula. Potassium carbonate caused irregularities in stand during the 
first month after transplanting. Potassium sulfate consistently produced high 
quality and yield during tlio tests. Potassium nitrate enhanced maturity more 
than did the sulfate and carbonate. A decline in the yield and quality accom¬ 
panied heavy applications of manure alone, whereas direct benefit was obtained 
by reducing the manure application to 10 tons per acre and supplementing it 
with 1 ton of 4-5-6 fertilizer. Commercial fertilizers alone gave the best 
quality and yldidL »4 

The nicotine content of the tobacco plant was found In experiments at 
Harrow and Ottawa, Ont, and Famham, Que., to increase with advanced ma¬ 
turity after temping and suckering. The upper leaves with these treatments 
contained more nicotine than the lower leaves. Nitrogen translocation effects 
induced by topping and suckering apparently determined the nicontine content 
of the various leaves on a tobacco plant Certain varieties normally had a 
higher nicotine content than other varieties. The nicotine content of the stalk 
was consistently lower than that in the leaves. It did not appear finandally 
advantageous, with current prices, to grow tobacco entirely for nicotine mazm- 
facture even with the liigh percentages of nicotine obtained with certain 
varieties. 
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Wheat varieties on the high plains of Oklahoma, H. H. Finneul (Okla¬ 
homa 8ta, Bui 200 (1931), pp, S2).—Variety tests at tine Panhandle EJxpcriment 
Station at Goodwell during the period 1924-1930 revealed no wheats suri)assing 
in average yield the common varieties of the Turkey group and Blackhull. 
Minhardi, Burbank^ and Fultz made the lower average yields. Production dur¬ 
ing the period varied from 0 to 55 bu. per acre, there being failures in 1926 and 
1927 on both stubble and summer fallowed land and also in 1928 on stubble. 

Varieties differed somewhat in response to preparation method. Minturki 
produced 114 lbs. more net grain per acre in continuous culture than alternating 
with fallow, whereas Malakof on summer fallow made 56 lbs. per acre more 
than as continuous wheat. Blackhull consistently produced a higher proportion 
of grain to straw than any other variety, either on stubble or summer falhnv. 
All sorts made higher proportions of grain to straw on stubble land. Some 
correlation was apparent between the thickness of stands produced by uniform 
rates of seeding and the relative winter hardiness of different varieties. As 
to maturity, the earlier varieties included Blackhull and Superhard Blackhull; 
Kanred, Turkey, and similar varieties about two days later; and Minturki and 
Minhardi three or four days later. There was no consistent relation between 
time of maturity and yield. 

The protein content of all varieties averaged 14.15 per cent on stubble and 
15.64 per cent on summer fallow. Cultural and seasonal conditions ‘seemed to 
affect protein content more than varietal differences. While the dockage of 
reeleaned samples differed among varieties, it was influenced most by seasonal 
and preparatory conditions. Minturki and Malakof, for example, preferring 
stubble and fallow, respectively, also suffered the least market (lockage where 
their highest yields were made. 

Comparison of the stoength of Marquis, Garnet, and Howard grown in 
Saskatchewan, R. K. Labmouk (8cl Agr., 11 (1931), No, 12, pp, 8dl-8J9, flgti, 
15).—Milling and baking tests made at the University of Saskatchewan on sam¬ 
ples of Marquis and Garnet wheat grown on adjacent plats in 1927, 1928, and 
1929 showed that In general Garnet was lower in protein and baking quality 
than the corresponding sample of Marquis. The difference in protein content 
seemed more pronounced when weather conditions favored high yield and low 
protein, but the two varieties differed little in average protein when grown 
uncier dry conditions. Study of many samples of the 1929 crop on the basis 
of protein content indicated that in general Marquis and Reward were d(»cl(l(?dly 
superior to Garnet of the same protein content As to blending value, as 
shown by the blend-bromate formula (B. S. R., 65, p. 682), Marquis and 
Reward were nearly equal and both very much superior to Garnet of the same 
protein content. 

Milling and baking tests with some Indian wheats grown at Pusa and 
at Mirporkhas (Sind), F. J. F. Shaw (Indian Jour, Agr, 8ci,, 1 (1931), No, 3, 
pp, 595^^^).—The results obtained in milling and baking tehU described in the 
appended account (pp. 400-414) by B. A. Fisher entitled A Report on Sixteen 
Samples of Indian Wheats Grown at Pusa and Sind, 1929-30, are discussed 
briefly. A new wheat, Pusa 111, discovered as a smooth-glumed mutation In 
Pusa 4, was found equivalent to good Manitoba wheat in value and with com- 
iMrcial possibilities as a strong wheat It was of excellent wiiliing qnality, 
offering no difficulties as regards conditioning treatment and seeming distinctly 
eaffier to mill than most of the hard wheats. It gave a high yield of flour, 
which appeared of the hard wheat flour type and had remarkably low ash 
and high protein (H}ntents. 
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Field experiments in horticulture, T. N. Hobltn {Imp. Bur. Fruit Prod. 
[Ba^t Mailing, Kenfi, Tech. Commun. 2 (1031), pp. 50, pis. S, figs. 6).—A memo- 
random Is given on the application of statistical methods to the planning of 
horticultural experiments and the analysis of the resulting data, Amoug major 
topics considered are (1) early horticultural experiments and the cause of their 
failure, (2) the layout of horticultural experiments in the field, and (8) the 
technic of horticultural experiments, with particular reference to deciduous tree 
fruits. As examples, the data from three actual trials at the East Mailing 
Research Station are presented with analyses. 

[Horticulture at the Kentucky Station] (Kentucky Sta. Bpt. 1930, pi. 1, 
pp. 26, 27, 29, 32, S7, 38). —Studies in pyrethrum growing showed that acetic 
acid is effective in controlling weeds and fungi in the seed bed. Ko injury to 
germination was apparent from sowing seed on four successive days following 
the acid treatment Mu^in proved to be the best plant-bed cover. Seed ob¬ 
tained from Switzerland, Japan, France, and Algeria proved valuable in the 
order given. Cultural procedure Is discussed. Throe diseases, Bhizoctonia sp., 
Septoria sp., and Altemaria sp., caused some losses of plants. Flowers gath¬ 
ered when the disk florets were three-fourths to full open contained more 
pyrethrum than did closed flowers. Brying in shade gave the best results, and 
artificial drying at 110® F. for 120 hours did not reduce toxicity. 

Boterminations of arsenic residue on apples showed washing to remove 
arsenic effectively, whereas with brushing or no treatment the tolerance was 
exceeded. 

The Viking roved to be a desirable forcing tomato, and zotting cornstalks 
were successfully used for heating the hotbed in which tomatoes were pro¬ 
duced. Paper mulch increased the yields of most vegetables except beets and 
onions. 

Strawberries grown at the Western Kentucky Substation on soil into which 
had been plowed a sweetclover crop did not respond to fertilizer; in fact, yields 
were cut by fertilizers, due apparently to overvegetativeness. Nitrogen fer¬ 
tilizers proved beneficial to apples and peaches. 

[Horticulturo at the Wiillston Substationl, E. G. SenouiANUxB (North 
Dakota /SVa. Bui. 2^8 (1031), pp. 35^8, flgs. ^).—Brief comments are presented 
on the results of varietal tests with vegetables and fruits. 

The uso of peat in horticulture, K. II. JojirfsroNE (Jour. Min. Ayr, lOt. 
BriU], 38 (1031), No. 5, pp. 47MSI).-—A summation of the present status of 
technical kiiowlodgo. 

The inter*^relutious between vegetative propagation and seed reproduo 
tion, A. B. Stout (0. Intematl, Mort. Cong., London, 1930, Ept. and Proc., pp. 
187^106; F)\, Ocr. aha., pp. 187, ISd) .-—Several types of sterility are said to 
exist ill flowering plants normally propagated asexually. Included among types 
of special Interest are the nonblooming condition, plethoric sterility, intersexual- 
ism, especially male sterility, self-sterility, dropping of the flowers, seedless- 
uess of the fruits, and sterility resulting from hybridism or polyploidy. The 
origin of the different types of sterility is discussed and examples died. No 
evidence was found that long continued asexual reproduction In Itself led to 
degeneration either of vegetative vigor or seed reproduction provided the cions 
were kept free from disease. 

Suborization and wound-periderm formation in swoetpotato and gladi¬ 
olus as affected by temperature and relative humidity, E. AEtrsoHWAQxa 
and B. 0. Stabriect (Jour. Agr. Roaearoh [17. 8 .}, Ifi (1931), No. 4, pp. 353-364, 
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pi i, figs. 7).—The results are presented of an anatomical study of the structure 
of the sweetpotato root and of the gladiolus corm, and of the process of sub- 
erhsation and wound periderm formation in each as influenced by tempera¬ 
ture and relative humidity of the air in which stored. 

In the sweetpotato wound periderm formed readily at temi)oratures between 
22 and 34.8® 0. (71.6 and 94.6® F.) provided the relative humidity was suffi¬ 
ciently high. At lower temperatures the process was retarded and eventually 
inhibited; at higher temperatures the danger of decay w<is increased. Much 
the same relations held with gladiolus, the cork cambium appearing most 
rapidly at 80.9® 0. (87.6® F.). Wound cork in both species appeared to belong 
to the common or initial type, although occasionally parenchyma cells were 
found in the gladiolus containing a number of periclinal divisions suggestive 
of the “ etagen *’ cork of the monocotyledons. 


Variation in the Lima bean, Phaseolus Innatus L., as illustrated by its 
synonymy, G. P. Van Esbxtine (2[ew Yorh State 8ia, Tech. Bui J82 (1031), 
pp. % pi 1, figs. 5).—The results are presented of a study of type specimens 
available in European herbaria combined with a study of general herbarium 
material in a number of European and American collections and of numerous 
forms grown in field trials. The Lima bean was, like many other cultivated 
plants, found rather variable, but it is believed that these variations are hotter 
defined as relative differences of measurement, color, texture, etc,, than as 
absolute taxonomic distinctions, since the characters used often varied on the 
same plants and it was apparently difficult to retain horticultural varieties 
true to type In field trials. The conclusion is reached that It is advisable to 
hold all forms of the Lima bean under the single specific name P. lunaius and 
to leave the other variants to be named by the horllcnlturist. 


Hydrogen-ion concentration in relation to the groivth of onions, A, L, 
Wilson (Arner. 8oe, Eort. 8oi. Proo., 27 (1930), pp. 32Ji-328; ahs. in Utah 8ta. 
Ctre. 95 (1931), pp. IS, i^).—An analysis of records taken on onions grown in a 
nutrient solution adjusted at 0.6 intervals over a pH range of 8.5 to 8 under 
three environments as respects the temperature and the intensity and dura¬ 
tion of light indicated that growth occurs equally well over a rather wide 
range, 6.6 to 7, and is little affected by environmental factors. 

Morphological development of sweet com pericarp in two inbrod linos 
and their Pi hybrid, E. S. Haddad (iMiam 8ta. Bui. 347 (1031), pp. 2i figs 
i4).—Seeking to determine the causes of toughncKs of the pericarp of sweet 
corn, cytologlcal studies were made of kernels collected at 6-day intomlH from 
three of Narrow Grain Evergreen, one being tbe F* hybrid botwtHiu the 

o^or two. The thickness of the ovary wall at the l-day stage varied among 
me three strains, the hybrid having the thickest wall. The ovary wall of the 
Sr thickness until the IMay stage and that of 

^ walls in the 

hybrid at ail stages between that of maximum thickness and maturity and 

because of the &ct that the puncture test ^owed the thinner pericarps to be 

the hybrid reached mturlS^arliw 


wjfh K* Tarlety studied possessed two Integuments, 

hnS f ^ Integument £ same 

te boa the Inbred and the hybrid Unes. The Inner Integument was thicker 
ttan the oute. Eesoiption took place first in the outer Integument, follow^ 

2e o4?to^***°™**^*’ ^ nueeUus, and the toner half of 
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Varieties of tree fruits for Iowa planting, H. L. Lantz {Iowa 8ta, Ovrc, 
ISl (1931), pp, 48, figs. 14), —^Prepared in four parts, one each devoted to the 
apple, pear, plum, and cherry, this circular presents information on varieties and 
their hardiness and adaptability to Iowa conditions. Included are the named 
varieties originated by the station. 

Orchard management (Noto York State Sta, Oiro, 181 (1931), pp. 81). 
presentation of practical information on fundamentals, based on the results of 
scientific investigation and on successful practice. 

Mice, trees, and freezes, F. 0. Br\diobd (Mtckigan Sta. Quart. Bui., 14 
(1931), No. 1, pp. 30, 31). —Grass growing close to the base of the tree retards 
ripening of the bark tissues at this point but also functions fhvorably as protec¬ 
tion against winter Injury. If grass is to be removed for mouse protection, 
the author advises that it be taken out in early autumn, so as to allow time for 
the exposed tissues to harden. Sandy loam banked in late fall about the base 
to a height of 6 in. satisfactorily replaces the grass and adds mouse protection. 

Raising root stocks from seed in the United States, G. B. Ybrkes (9. 
Intematl. Eort. Cong., Lmidon, 1930, Rpt. and Proo., pp. 88-^1; Fr., Ger. als., 
pp. 83. 84)- —general discussion presenting details concerning the distribution 
of the industry, sources of seed, and cultural practices, supplemented by data 
on the first season’s growth of apple seedlings grown at Arlington Farm, Vir¬ 
ginia, from opcn-polllnaled seed of named varieties, including 8 French crabs. 
Wide variations were found in the weight of seedlings from difiCerent parents, 
ranging from a minimum of 4.9±0.22 gm. for Paragon seedlings to 22.5±0.47 
gm. for Ben Davis. The percentage of straight roots also differed greatly, from 
a minimum of 52 per cent in York Imperial seedlings to 95 per cent in Balls 
progenies. 

The propagation of apples by means of root cuttings, W. H Upshaxi. 
(Sot. Agr., 18 (1931), No. 1, pp. 1~^0, figs. i4).—-In these studies, conducted in 
part at the University of Maryland and part at the Ontario Horticultural Ehc- 
periment Station, very poor results were secured from root cuttings taken from 
mature trees while excellent results were attained with cuttings from l-yeai>old 
seedlings; thus checking the results reported by Yerkes (B. S. B., 61, p. 344). 
Boot pieces failed to exhibit any rest period, a fact observed for attached roots 
by Harris (B, S. It., 55, p. 643). Boot grafts made with French crab under¬ 
stocks made much more growth than those with variety roots. French crab 
roots grafted on variety roots greatly increased the latter’s capacity to form 
new roots, the French crab apparently supplying from above some nutrient or 
nutrients concerned In rooting. 

Carbohydrate and eiizynu* bludles made upon samples of the various roots 
showed the easy rooting class to he slightly higher in carbohydrates and to 
exhibit greater activity of the enzymes amylase and catalase. There were no 
consistent differences in the rate of respiration between the easy and the difll- 
cult rooting pieces. The only consistent anatomical difference was in a greater 
abundance of wood and pericydic fibers in the difficult class. Qum formed 
rapidly in the vessels of all root pieces and quickly barred the passage of water 
through them. Gum formation appeared sooner and in greater abundance in 
the difficult rooting group. No treatment was discovered that was capable of 
preventing gum formation, although waxing the cut ends had a retarding 
Infiuence. 

Belative to substances that might favor rooting, sugar in solution gave the 
most promising results although considerable difficulty was met in keeping 
sugar solutions sterile, A pretreatment of the roots in Semesan largely over¬ 
came this difficulty. OutUngs ftdly immersed did not lake in sugar, but when 
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placed Epright with only tbe bases submerged considerable sngar wns absorbed. 
In this case tran^iration from the cut end is deemed a factor in sugar Intake. 

Studies on the time of the fruit bud formation and development of 
apples in Manchuria [trans. title], E. Watanabe and T. Tasaka (JReaearoU 
But Agi\ Bxpi. Sta, Bo. Manchuria Ry. Co., No. 1 (19S0), pp. 1-50, pis. 12; Bng. 
aha., pp. 25, 20).—Studies of Red Astrachon, Summer Pearmain, Jonathan, Ben 
Davis, Ralls Janet, and Totofski apple buds harvested at various stages of de¬ 
velopment showed that differentiation of the flower bud becomes visible between 
June 26 and July 10. The primordia of the floral organs and bract appeared 
fiom the middle to the end of July. The difference between early and late 
varieties did not exceed 2 weeks. Binding no early stages of differentiation in 
the end of July collections, the authors conclude that differentiation does not 
continue until frost as has been suggested by other workers. Since differentia¬ 
tion occurred under conditions of maximum temperature, low precipitation, and 
abundant sunlight, the suggestion is made that these are eontribuling factors. 
Shoot elongation started rapidly, slowed down about the time of flower bud 
formation, and then made a second spurt Shoot diameter, on the other hand, 
gained decidedly during the period of differentiation. 

Bud variation in Bartlett pear trees, A. D. Shamet., C. S. Pomekot, and 
P. N. Habmon {Jour. Heredity, 22 (1981), No. 8, pp. 81S9, 3).—Individual 

tree records taken in a Bartlett pear orchard showed wide differences in pro¬ 
duction. Propagations from unproductive and productive trees had not yet 
fruited sufficiently to allow conclusions. A survey of several orchards in differ, 
ent parts of Oallfomia revealed a considerable nnmber of striking limb sports 
which are described. Some of the distinguishing features were shape, corruga¬ 
tions, mssetlng, and size. Propagations from these off types have begun to 
fruit, and, though too early to draw final conclusions, the young trees to date 
have borne fruit characteristic of the parental limb. 

Fruits and fruitculture in the Dutch East Indies, J. J. Oohse and B. C 
Baehtjizen van jfEN Bktnk (BatavUi: G. Kolff d Co., 1931, Eng. ed., pp. XV+ 
180, pl8. 57 ).—^Accompanied by colored plates, descriptions and notes are given 
upon the more valuable fruits utilized in the area covered. 

Results of strawberry fertilizer and tillage experiments: A preliminary 
report of the Strawberry Soil Fertility and Fertilizer Field Station, 
Ohadboum, North Carolina, for the seasons and 1030-0(1, 

R, A. Linebebey, j. J. Skinnee, a B. Mann, and 0. B. Wilutams (Nortlb Caro¬ 
lina Bta. Agron. Inform. Clro. 64 (1931), pp. [Il+IJ).—This is n mirneographod 
report presenting the results of trials conducted coopei*ativcly by iho station 
and the U. S. Department of Agriculture at Ohadburn, N. 0. 

A fertilizer mixture containing 6 per cent ammonia, 8 per cent phosphoric 
acid, and 6 per cent potash gave the best results, as measured in both yield 
and quality. Nitrogen equivalent to more than 6 per cent ammonia tended 
to soften the berries. No marked difference was noted between potassium 
sulfate, potassium chloride, and kainite as sources of potash, but in some cases 
kainlte seemed to reduce keeping quaUty. Nitrogen derived partly from in¬ 
organic and partly from organic sources gave the best results. Concentrated 
materials containing readily available nitrogen proved promising, especially as 
related to influence on vigor. Manganese sulfate was beneficial In some tests 
and had no effect in others. With the Klondyke variety one application in 
late summer ox early fall gave better results than did split applications. A pH 
range of from 5.8 to 6.5 was found most desirable for the strawberry on the 
soils utilized, with some Indication that ammonium sulfate was more favorable 
for strawberries on neutral or slightly acid soils and sodium nitrate for plants 
on very acid soils. 



19S2] 


HOETIOTTLTTJKBl 


141 


The quality of strawberries as influenced by rainfall, soil moisture, and 
fertilizer treatments, W. D. Kimbeough (Amer, kioo. Hort. 8oi, Ptoo,, 
{1930), pp. ISJhiSS ),—^The stage of maturity exerted considerably greater ef¬ 
fects on the compusitiou of berries than did differences In fertilizer treatment. 
In the dry season of 1930 irrigation materially influenced moisture and sugar 
contents of strawberides, the berries from watered plants maintaining their 
constituents at a constant level throughout the season while those from non- 
watered plants showed a decrease in water and an increase in sugars. The 
seasonal changes in any one plat were more marked than differences due to 
fertilizer treatment. Berries from watered plants were larger and softer 
according to the pressure test 

Influence of winter application of fertilizer to strawberries, R. W. Tat- 
LOB {Amer- 8oo. Hort. Sci. Proc., 27 {19S0), pp. 187-189, pi. 1 ).—^Asserting that 
in Alabama winter applications of fertilizer are highly beneficial in increasing 
yields not only by increasing the size of the berries and the percentage ot set 
but also by actually increasing the number of blooms, the author cites the 
results of a fertilizer experiment at Atmore. Here the average percentage in¬ 
crease in number of blossoms on the winter fertilized plants was on March 24 
70 per cent above that of the autumn fertilized. 

Materials for breeding grapes on the southern coast of the Crimea 
[trana title], N. V. Paponov {Zap. Qoaud. Ntkitsk. Opytn. Bot. 8ada {Jour. 
Qovt. Bot. Oard., Nikita, Talta, Crimea), 16 {1931), No. 1, pp. 51, figs. U; Eng. 
al8., pp. Ifi, 50 ).—Observations on several varieties of vinlfera grapes showed 
the occurrence of strains differing markedly in their morphological and biologi¬ 
cal characteristics. Positive correlations were established between productivity 
and leaf area, between productivity and length of shoots, and between produc¬ 
tion and number of shoots. Negative correlation was found for production and 
total sugar content of the must and between total sugar and total acidity of the 
must. Production and length of shoots removed at pruning were positively cor¬ 
related, while between compactness of clusters and length of prunings there was 
negative relationship. 

Find promising grape variety for local markets, N. L. PABTBmaB (Kichi- 
gan Sta. Quart. Bui., H {1931), No. 1, pp. 33-35, figs. 2 ).—Oampbell Early grapes 
in pruning plats yielded an average of 4.5, 2.7, 5.7, 5.3, and 5.6 tons per acre in 
1920, 1927, 1028, 1929, and 1930, respectively. This largo production coupled 
with fine uppeaxuuce and good quality of the black fruits led to the recommenda¬ 
tion that this variety deserves greater consideration by growers located on 
ferlilo soils. The vines require heavier pruning than does Concord and the 
larger the oane the larger the yield, whereas in Concord the best canes were 
those about 0J25 in. in diameter. 

Cacao propagation; The vegetative propagation of Theobroma cacao by 
softwood cuttings, E. E. Pyke {Trop. Agr. ITrMdad}, 8 {1931), No. 9, p* 249, 
pi. 1).—Although cacao cuttings were successfully rooted In a solar frame, con¬ 
siderable dlfllculty was observed in their development of top growth; In fact, 
several succumbed without making any new leaves. The first stage In the 
formation of roots was the development of callus by the cambium of the cut 
end. This activity gave rise to a funn^ shaped ring of tissue, known as the 
Lohden wedge, in which arose the new root primordia starting as small spheri¬ 
cal tumors of growing cells. The association of adventitious roots with 
medullary rays appeared obligatory. 

Aster seed treatment, W, 0. Qzoyeb {New York State 8ia. Ciro. 122 {1931), 
pp. 6, figs. 3) .—A popular account based on the results of investigatiems recently 
reported (E. E., 65, p. 741). Practical suggestions for the growing of asters 

are included. 
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Yield and quality of roses and carnations as affected by position on the 
bench, F. F, Weinabd and S. W. Deokek (Amer. i^oo, Eort, 8oi. Froo,, 27 
(19S0), pp, IndiTidnal plant records taken In houses of roses and of 

carnations at the University of Illinois showed distinct Influences of the position 
in the house on yields. Neither stem length of roses nor the quality of the 
blooms were significantly influenced. 

Influence of amount of foliage on rooting of coleus cuttings, V. 0. CJalma 
and H. W. Richet (Amer, Soo, Eort. 8ci, Froc., 27 (VJ30), pp. 457-4d2, pU. 2, 
figs. 4).—Experiments at the Iowa State College with coleus cuttings selected 
for uniformity but leaf pruned in different degrees Indicated that under suitable 
growing conditions the rate and amount of root growth is directly related to the 
leaf area left on the cutting. The ability of coleus to develop a root system 
rapidly is deemed to account for its resistance to the evil effects of wilting. 
Apparently the larger leaf area increased the photosynthetic capacity and 
Incidentally the food reserves of the cuttings. Cuttings defoliated on one side 
produced roots largely on the nondefoUated side. Mortality was high in the 
fully defoliated cuttings. 

Peonies in the garden, 0. H. Oonnobs (New Jersey Stas. Giro. 250 (19Sl)y 
pp, 8, jfig. i).—A revision of Circular 184 (B. S. R., 65, p. I‘t2) to which has 
been added information on diseases by R. F. White. 

Rose under-stocks In a flve-year test, G. B. Yerkes (Amer. 8oe. Eort. 8cL 
Proo., 27 (19S0), pp. ^68-468).—Studies at Arlington Farm, Virginia, of the 
growth and flowering of seven varieties of garden roses each grown on 14 
different rootstocks including own roots showed very distinctly that certain 
stocks are decidedly superior to own roots, which, in fact, yielded the least num¬ 
ber of blossoms over a 6-year ^period. A seedling population of Rosa multiflora 
Ohenault No. 5892 gave the best results both in flowers and growth, yielding 
almost double the number of blossoms that were obtained from own rooted 
plants. 

The relation of the growth of plants and the H-ion concentration of rose 
soils, P. W. Zimmerman, W. Crocker, and A, E. Hitchcock (Amer. Soc. Eort. 
8cL Proo., 27 (1930)^ pp. Determinations of the reaction of soil use<l 

for rose growing in various commercial houses and institutions showed a wide 
range of pH values, 4.7 to 7.2. In general, the best roses were grown between 
pH 5 and 6.5. Data tor the several houses nre presented. 

Experiments with solutions of chlorine and sodium chloride on pot 
plants, P. R, Krone and F. F. Weinaed (Amer. Soc. Sort. 8oi. I^oo,^ 27 (1930)^ 
pp. Observations and measurements of the growth of celasla, gail- 

lardia, penstemon, petunia, phlox, verbena, and zinnia seedlings watered with 
chlorinated water and salt water showed distinct injury from chlorinated 
water in concentrations greater than 6 parts per million, and even in this lot 
the average height and weight was less than that of the cistern watered plants. 
Where plants were injured, both the root and the top suffered. Zinnia roots 
in the cistern watered lot weighed 5,6 gm. as compared with 3.6 gm. in the 
100 parts per million lot and 1.5 gm. in the 1,000 parts per million group. In 
the case of common salt a solution of 300 parts per million caused no injury 
in 1 month, while slight burning of zinnias was noted in the 200 parts per 
minion group. Gafllardias and petunias were least injured with all concen¬ 
trations. A mixture of sodium chloride and sodium sulfate was less harmful 
than either substance alone. 

Sterility In garden flowers, B. BOhnbrt (UntorsucJvungen Mer Seltststerili- 
tat tmd Belbstfertilitdt tei OUrtnerisohen KuUurpflanzen. Dies,, hanJ/w* 
Hooliach., BerUitf 1222, pp, Il]-f-.i7, figs, 26).—Pollination tests with a large 
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number of greenhouse and garden flowers showed that self-fertility is much 
more common in this group than is self-sterility. Of a total of approximately 75 
plants only 15 were completely self-sterile. Included in this sterile group were 
Abut lion, Campanula, Cereus speoiosus, California poppy, flowering tobacco, and 
Primula malacoides. 

On the other hand self-pollination led almost without exception to decreased 
vigor manifested in several ways, (1) a lesser number of ovules developing into 
viable seed, (2) a longer period between sowing and germination, (3) greater 
susceptibility oC resulting plants to seedling diseases, and (4) less vigorous 
growth. A correlation was established between seed weight and viability. 

The preservation of cut flowers [trans. title], Z. Abnold (Qartenhauwisseth 
sohaft, 6 UBSl), No. 4, pp. 255-266). —^The placing of Nigella, sweet pea, snap¬ 
dragon, gaillardia, petunia, and chrysanthemum blooms In a 5 per cent glucose 
or 5 per cent sugar solution prolonged their life appreciably, whereas dilute 
aspirin reduced keeping in some instances. Common salt was generally harmful, 
while magnesium sulfate solution was of no significance in either direction. The 
glucose and sugar solutions more or less reduced transpiration, varying with the 
flower under test. Aspirin, magnesium sulfate, and salt Increased transpiration 
in some cases and lowered It in others. The lowering of transpiration by the 
sugar solutions paralleled the longer life in the cut blooms. 

Hardy shrubs for the Panhandle landscape, F. P. Eshbauqh (lOklahoma} 
Panhandle laita., Panhandle Bui. 81 (1931 pp. 10-15, fig. 1). —^Briefly discussing 
the climatic conditions which obtain in the region, the author lists ornamental 
plants which have been grown at the station, with data as to their hardiness, 
adaptability, etc. 

The ornamental trees of South Dakota, N. F. Hansen (South Dakota Sta. 
Bui 260 (1931), pp. 68, figs- 8).—Groupc^d alphabetically according to botanical 
names, descriptions and notes are presented on a large number of ornamental 
trees, many of thorn also fruit bearers. 

Hedges and their uses, W. T. IMaooun (Canada Dept. Agr. Bui. U2, n. ser. 
(1981), pp. 44, 27).—^Notes arc presented on trees and shrubs tested for 

hedge purposes at the Central Experimental Farm, Ottawa, and at the branch 
stations. 

EOBJISTBY 

Forest management, H. H, Chapman (Alla/ny, N. Y.: J. B. Lyon Co., 1981, 
pp. 544t 88).—A comprcliensive discussion. 

Kevegetation after logging and burning in the Douglas fir region of 
western Washington, R. Kienhoiz (III State Acad. Set, Trans., 21 (1928), pp. 
94-108, figs. 5).—ObstTvations on the vegetation on 80 plats located on 7 differ¬ 
ent areas representing 6 different dates of burulng showed the density of the 
vegetation to be associated directly with the length of the period elapsing since 
burning. Severely burned areas showed less vegetation than did moderately 
burned. Herbaceous species present in the original stand were most abundant 
on areas recently burned. Shrubby species present in the original stand started 
less rapidly and became more abundant as the elapsed period increased. Weeds 
started slowly but very rapidly attained a dominant position in the older plats. 
No consistent differences In amount of vegetation ^yere noted between north 
and south slopes, between gentle and steep slopes, or between day and grav^ 
soils* The vegetation following fires Is deemed to be In an unstable condition, 
with rarely any one species completely dominant 

The relatioii of forest composition and rate of growth to certain soil 
characters, H. W. Hiooob:, M. F. Mobgan, H. J. Lutz, H. BuiL, and H. A. Lukt 
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{Connecticut State Sta, Bill, 3S0 (1981), pp. figs. 19 ),—^The first por¬ 

tion of this paper, entitled A Study of Soil Type as a Factor in Determining 
the Composition of Natural, Unmanaged Mixed Hardwood Stands, presents the 
results of studies in four tracts aggregating 210 acres. On four representative 
areas of 40-odd acres each there were found 10 distinct soil types, with no less 
than four on any one area. Red maple, black birch, white oak, red oak, yellow 
birch, white ash, hickories, hard maple, black oak, and chestnut oak c<)mprl9ed 
65 per cent of the tree population. Attempts to correlate tree species with any 
specific soil type were largely unsuccessful. It is believed that two or possibly 
more soil types may be biologically equivalent, and that climatic conditions are 
so generally favorable as to mask the results of soil variation. In addition, 
fire and certain disturbances caused by man upset the balance of nature. 

Soil moisture differences had more effect on the flora than did soil type. 
For example, elm and black ash were almost entirely absent from well-drained 
soils. In the same way lessor vegetation varied with soil moisture. Mesophytea, 
such as AlnuB incana and Asplenium, occurred on poorly drained areas and 
xerophytes, such as huckleberry and hazel, on the dry soils. 

The second part, entitled The Relation of Soil Factors to the Growth of Red 
Pine in Plantations, deals with the results of red pine measurements and of 
soil analyses made on samples taken from 200-odd locations which included all 
the important soil groups occurring in Connecticut. Soil series, soil texture, 
and character of the duff and of the subsoil considered separately were cor¬ 
related to a certain extent with site index. No relation was established be¬ 
tween H-ion concentration of any soil horizon and site Index. The total nitro¬ 
gen content of the upper mineral soil layer showed more correlation with site 
index than any other factor analyzed. The moisture equivalent of the upper 
zone also exhibited a fairly high correlation with site index. Colloidal con¬ 
tent of the upper zone showed practically no correlation. Except where total 
nitrogen was significantly low, it appeared that the stands under study obtained 
adequate amounts of available nitrogen. In most cases very little nitrate was 
produced, and ammonia appeared to be the chief source of nitrag<*n. 

Correlations of various soil factors with site index as expressed In height 
increment of the dominant trees was not fully successful, a result thought due 
to the generally favorable growth conditions which masked the efUvi of any 
single factor. Poor sites were those In which the soil was coarse toxl lived in 
aR horizons and low in moisture holding capacity, in total nitrogen I'oiitiait, and 
in the rale of nitrogen transformation in the upper layers. Tlie b('st soil for 
red pine was that possessing opposite characteristics to the aroremenlioned. 
Summing up, the authors assert that Connecticut soils in general may bo classed 
as good to excellent for red pine. 

Diameter distribution series in even-aged forest stands, W. R Mtocb 
{Yale Vniv, School Forestry Bui, B8 {1980), pp, 105, figs. 16).—Stating that dis¬ 
tribution series of the sizes of trees in even aged stands may be analyzed eSthor 
graphically or mathematically, the author presents the results of a study of 
two methods of mathematical analysis, namely, Charlier Type A and Charlior 
Type B, as applied to diameter data on several coniferous species, Douglas fir, 
red spruce, balsam fir, white pine, slash pine, shortleaf pine, southern white 
cedar, and western yellow pine. Both of the Charlier types were found satis¬ 
factory, with Type B deemed more desirable for stands of small average diame¬ 
ter in which there Is a decided truncation of the diameter scale at the lower 
end. When the average diameter rises to a value for which the distribution is 
not exceedingly warped, Type A is deemed preferable. Mathematical methods 
of defining distribution series are said to have an advantage over any other 
method, because they represent more accurately actual conditions. 
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Trenched plots under forest canopies, J. W. Tottmet and R. Kienholz 
{Yale Uiiiv, School Forestry BuL 30 (1931), pp, 31, pis. 11, figs. 3).--Ohserva- 
tlons on soil moisture, ground cover, and tree growth on trenched plats estab¬ 
lished in 1022 under a mature stand of white pine located In the Tale Forest 
near Keene, N. n., led to the general conclusion that soil moisture is a potent 
factor in determining the growth under canopies. During the driest months of 
the yeai% soil moisture was from two to nine times as great in the trenched 
as in the un trenched plats and never fell below the wilting coefficient in the 
trenched areas. In the year following trenching there was a great increase 
In the amount of vegetation on the trenched plats, a change accentuated as the 
years progressed both in respect to number of species and the luxuiiance of 
growth. On the untrenched plats there was little change in size or number 
of individuals during the same period. The density of the vegetation on the 
trenched area was 80 per cent as compared with S.l per cent on the untrenched. 
Hemlock on the trenched plat averaged 37.7 in. in height but on the untrenched 
area only 2.5 in. Hemlock grew better on the trenched plats than did white 
pine, the conditions apparently better suiting the hemlock. 

The soil on tlje plats was a fine to coarse sand, slightly acid In nature, and 
with a relatively low content of organic matter. Chemical light intensity 3 ft. 
above the soil was 7 per cent of full sunlight. The plats were retrenched at 
2-year intervals to destroy encroaching roots. 

Southern white cedar, 0. F. Kokstian and W. D. Brush (17. fif. Dept, Agr., 
Tech. Bui. 251 (1931), pp. 76, pis. figs. 19 ).—^This paper is presented in two 
parts, the first of which by Korstlaii is entitled Characterisllcs, Growth, and 
Management of the Forests and deals with the distribution and occurrence of 
the species, description of the tree, growth requirements, susceptibility to Injury 
from disease, insects, fire, etc., metliods of reproduction, associated species, 
yields, silvicultural management, returns, and similar material. 

The second part by Brush, entitled Economic Importance, Physical Charac¬ 
teristics, and TTtilizaiion of the Wood, discusses the u&e«< of white cedar wood, 
estimated annual cut, stnicture and properties, and similar matters. Yield, 
volume, and taper tables are appended. 

Shortleaf pine, W. R. INUttoon (U. 8. Dept, Agr., Farmers^ Bui. 1671 (19S1), 
pp. Jl+Uf iBP).—This is a revision of Farmers' Bulletin 1634 (E, S. R., 68, 

p. 440), and presents in a like manner general Information upon growth rates, 
moasurenwMil of standing timber and logs, production per acre, thinning opera¬ 
tions, cuiling, marketing, replanting, and the protection of the growing crop. 

The cypresses, W. DAULiMoms (Empire Forestry Jour. [London'], 10 (1931), 
No. 1, pp. 37-7/7),—The various species of cypress are classified and briefly 
described 

The evergreen forests of Liberia, G. P. Coope:b and S. J. Bscord (Yale 
Univ. Bchool Forestry Bui. 31 (1931), pp. XI+153, pis. id).—-Descriptions are 
given of the tree and wood of a large number of West African species, and the 
results an' presented of timber tests on 104 specimens. 

The mechanical properties of wood, G. A. Gabbatt (New York: Jolm Wiley 

Sons; London: Chapman d Hall, 1931, pp. IZ+276, pi. 1, figs. 66 ).—^Thls book 
deals with the mechanical properties of wood and the factors affecting them, 
working stresses for structural timbers, and methods of timber testing. It 
includes also a nomenclature of American woods and gives Information on stme- 
tural grades of American lumber standards. A sample working plan for tests 
on small clear specimens of wood Is also outlinedL 

A new method for determining the proportion of the length of a tra- 
choid that is in contact with rays, A. J. Stamm (Bot. Qasi., 9^ (1931), No. 1, 
pp. 101-107, fig. i).—At the U. S. D. A. Forest Products Laboratory a simple 
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method based on a count of structural elements was devised for determining 
the ratio between the length of the tradieid ray to total tracheid wall contact 
Data presented for a large number of softwoods show a range from 0.072 to 
0.28$, Values for a given species varied less, and for different parts of the 
same specimen still less. No significant difference was found between the values 
for summer wood and for spring wood. 

DISEASES or FLAITES 

[Plant pathology at the Kentucky Station] {Kentudky Sta, Rpt, 19S0, 
pt 1, pp. 21-24).—Tobacco mosaic was largely controlled by eliminating the use 
of unsterilized chewing tobacco by the laborers employed in handling the plants. 
A gradual but slow increase in mosaic was observed during the summer. Little 
if any spread was observed following the cutting of the suckers. 

A white and a green cucumber mosaic were collected, and both produced more 
or less ringlike green patterns on tobacco. Two strains of white cucumber 
mosaic, after passage through the cucumbers, each produced streak on the 
tomato differing somewhat from the usual streak in that the diseased areas were 
light brown rather than black. 

The inoculation of beans with aU the virus diseases of tobacco showed that 
the viruses grouped with the true tobacco mosaic produced small necrotic spots 
on the leaves, whereas ring spot, the only virus to produce infection, yielded 
large necrotic areas or ringlike necrotic and chlorotic patterns. It Is suggested 
that the bean should serve in identifying viruses of the true tobacco mosaic 
group. 

A virus transferred from PJmtaffo major to tobacco produced symptoms 
differing from those of other tobacco viruses studied but similar to that obtained 
from naturally infected tobacco. Inoculations from various solanaceous weeds 
to tobacco resulted generally in typical tobacco mosaic, but in three plants 
produced mosaics containing a mixture of tobacco mosaic and vein banding. 

A virus transferred by budding from Japanese plums to the peach produced 
prominent chlorotic line and ring patterns similar to the ring spot of tobacco. 
Occasionally patterns were found in the leaves of the affected plums. 

Erendtiing of Turkish tobacco grown in soil in the greenhouse was found re¬ 
lated to nutrient deficiencies and the lime supply. Below pH 6 ftcnching did 
not appear, irrespective of nutrition. Above pH 6 frenching did occur in ihe 
presence of certain nutrient deficiencies, such as inadequate nitrogen, phos¬ 
phorus, or potash. Frenching could not bo produced in tobacco grown in the 
usual sand and water cultures, but was produced in one sand culture where a 
large amount of high-grade pulverized limestone was used. Frenching of 
tobacco In the field was nearly always associated with phosphorus or potash 
deficiency when It occurred early in the life of the plant, but when caused by 
nitrogen deficiency it appeared only in the later life of the plant Extensive 
deadening of the leaf tissues was observed in Turkish tobacco grown in water, 
sand, or soil with a pronounced lack of phosphorus. 

Further crosses were made in order to increase the resistance of Burley to¬ 
bacco to black root rot Isolations of Thtelaviopais iMSioola from various 
sources, and Indeed from the same source, varied markedly in morphological 
characters, hut it was not determined whether such differences were permanent 
Acetic add treatment of tobacco beds did not give promising results. 

Indiana plant diseases, 1026 and 1027, M. W. Gabdnbb (Jwd, Acad. 8ci, 
Proo^ 4B (i027), pp, 411-^6, figs. 9; U (19B8), pp. 148^157, figs. 5).—In these, 
the eighth and ninth of the series (E. S. R., 68, p. 44), diseases enumerated as 
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of outstanding importance include for 1926 apple fire blight and bitter rot; bean 
mosaic and bacterial blight; cantaloupe mosaic and bacterial wilt; clover 
mosaic; com root, stalk, and ear rots; pea Fusarium wilt and bacterial spot; 
peach leaf curl, bacterial spot, and brown rot; potato virus diseases; sweet- 
potato black rot and Fusarium stem rot; tomato bacterial spot, early blight, 
mosaic and streak, and buckeye rot; wheat leaf rust; and maple wilt 

Diseases or parasitic organisms not previously reported for the State in 
these Proceedings include maple Verticllllum wilt pea Fusarium wilt pear rot 
(Phytophthora caotorum), white pine snow mold (SooHoa sponyiasa), pumpkin 
diseases (PeronoploBmopara ouhensis and Eryaiphe cichoraoearum), rape black 
rot (Bacterium campestre), sorghum and Sudan grass diseases (jB. hold), soy¬ 
bean brown spot (Beptoria glydms), vetch leaf spot and zinnia leaf spot 
{Cercospora atrichtcta). Notes of interest deal with vascular penetration of 
apple fruit tissue by fire blight bacteria in inoculation tests, varietal suscepti¬ 
bility of apples to fire blight, seed transmission of cowpea mosaic by the Pro¬ 
gressive White variety, the seedling peach tree as a brown rot menace^ occur¬ 
rence of Phytophthora infeatans in potato tubers, renewed prevalence of tomato 
bacterial spot and buckeye rot of green tomato fruits, and sulfur dust injury to 
tomatoes. 

The diseases reported as of outstanding importance for the year 1928 include 
apple scab and blotch, celery Septoria blight, cherry leaf spot, clover anthrac- 
nose, currant and gooseberry anlhracnose, crown rust of oats, onion neck rots, 
peach bacterial spot and brown rot, raspberry anthracnose, sweetpotato black 
rot, tomato Septoria leaf spot and early blight, wheat leaf rust and bunt, 
sycamore and oak anthracnose, and Phytophthora blight of peonies. 

Diseases or parasitic organisms not previously reporte4 for Indiana in this 
series include alfalfa stem blight (Paeudomonaa medioaginis); NecMa oimuih 
harim on apricot; bean angular leaf spot (Xaariopaia griaeola); Altemaria 
hraaaioae on Brussels sprouts; leaf spot on Chinese cabbage (A. heroulea); 
bacterial spot of carnation; conefiower mosaic; com foot rot (Ophioholua hetero- 
atrophua); bacterial spot of delphinium; gladiolus corm rot {Penidllium 
gladioli); Bacterium puerariae on kudzu vine; onion mycelial neck rot 
(Botrytia hyaaoidea) ; small sclerotial neck rot (B. aquamoaa) ; Fusarium pink 
stain; pear brown bark spot or measles; sorghum rust (Pucdfida purpurea ); 
Thielavia root rot of sweet peas; tomato stem rot (Bolerotium rotfaii) ; and 
gray leaf spot of turnip (A, heroulea). Further observations include the 
occurrence of Phytophthora rot on young green apples, a fhll outbreak of apple 
pink rot in Grimes probably following surface bitter pit, JT. griaeola on bean 
pods, resistance of London Market currant to anthracnose, sunscald of onions, 
resistance of Plum Farmer black raspberry to anthracnose, importation of 
tomato Septoria on southern grown plants, and Septoria lesions on tomato fruit 

Phytophthora parasitica Bast, causing damping off** disease of cot¬ 
ton seedlings and ** fruit-rot *’ of guava In India, M. Mitba (Brit Myool 
Boo. Tram., U (10^9), pt pp. BP-S54, flga. fi).—A brief description is given 

of a cotton seedling spotting disease appearing in 1926, which proved to be the 
first occurrence of cotton Phytophthora disease (P. paraaitioa) in India. 

Fvery year during the wet period (July to September) a fruit disease appears 
on guava near Pusa resembling the " cottony leak ** of various cucurbits caused 
by PythMm aphamidermatum, which penetrates and rots the fruit Compara¬ 
tive studies showed these supposedly different disease organisms to he identical 
with each other, also with a culture of Phytophthora paraaitioa as reported to 
have been Isolated from castor oil seedlings by Dastur in 1918 (B, S. B., 29, 
p. 548). Confirmatory identification was accomplished by means of a series of 



148 


BXPBEIMBKT BTAIIOK EEOOBD 


[Vouce 


cross inoculations, the results of which are tabulated with a review of the 
records of Phytophthora spp. on cotton and on guava. 

On Khizoctonia bataticola (Taub.) Butler as a cause of root disease in 
the Tropics, W. Small (Brit MycoL Boo, Trans,, IS (1928), pt f-S, pp, 40^8, 
pis. 2 ),—^To accounts previously noted (E. S. R., 66, p. 752; 67, p. 745; 69, p. 
C3G), the author adds later observations. He considers that the true signifi¬ 
cance of E. latatioola in tropical agriculture will be shown by investigations 
conducted in as many regions as possible. 

A leaf-spot of Arctostaphylos notanzanita, A. K. Bbiant and E. B. MAETvn 
(Brit Myool. Boo. Trans., H (1929)^ pt. 8-4, pp. 221-225, figs. 2).—A disfigui*ing 
leaf spot of A. mansanita is described as having become noticeable within two 
or three months after the setting of apparently healthy cuttings sent to the 
Botany School at Cambridge in 1927. It appeared that the brown spots were 
due to cork formation associated with a fungus occurring principally on the 
upper leaf surface, and apparently due to the presence of a Macrospoiium. 

The fungal hyphae did not penetrate the epidermal walls, though the palisade 
cells below were stimulated to form a layer of suberized tissue. The fungus in 
culture gave rise to perithecia of Pleospora herharum, and the conldla were 
classed, in view of recent work, as M. sardnula. 

Grey speck (manganese deficiency) disease of oats, G. Samuel and 0. S. 
PiPEE (Jour. Dept. Agr. Bo. Aust., 81 (1928), Nos. 7, pp. 69&-105, figs. 2; 8, pp. 
189-199, figs. 5; also in Bo. Aust. Dept. Agr. Bui. 214 (1928), pp. 51-68, figs. 1).— 
A disease of oats known for many years on some alkaline soils in the south¬ 


eastern part of South Australia has been identified with the gray speck disease 
(DOrrfleckenkrankhelt) occurring for many years in the Netherlands, Norway, 
Sweden, Denmark, and Germany and supposedly identical with an oat disease 
of Canada, though apparently to be distinguished from a chlorosis of oats in the 
Dnited States. In South Australia, as in Europe, the disease is made worse by 
liming, is ameliorated by the use of ammonium chloride or sulfate, and is com¬ 
pletely cured by the use of manganese sulfate. Soil sterilization with heat, 
which increases the solubility of manganese, prevents the disease. 

The healthy plants contain much more manganese than do diseased plants. 
In water cultures lacking manganese, oats developed gray speck symptoms, dying 
in the seedUng stage unless manganese is supplied, 1 part in 4,000,000 being 
suflftclent to prevent the disease. Sterilization of the Mount Gambler soil cured 
the disease, though it increased the proportion of the calcium ions in the solL 
Excess lime does not, supposedly, cause the disease. 


The disease is thought to result from the unavailability of manganese, though 
the precise factors responsible for this condition are not yet known. It Is sug¬ 
gested that the name manganese deficiency disease be substituted for the imper¬ 
fectly descriptive term gray speck unUl the cause is more exactly known. 

When to harvest rusted wheat, J. B. Habbingtoit (BasJ^atchman Univ., 
Ool. Agr. Ext. Bui 41 (1928), pp. 4, figs. 2).—Results from cutting wheat at 
previous to maturity at Saskatoon in 1927 show that the grain, though 
badly rusted, gained in weight and plumpness until two days before it was ripe 

varieties were 

very sus^ptible. It is concluded that a crop already ruined by rust can not be 
improved by any method of harvesting. 

resistant varieties of cabbage in Indiana, 0. T. Gkegobt 
^ yeltows restetant cabbage 

Indiana conditlonfl. Prevlonsly only mlflae ason to late varie¬ 
ties had been available, bnt three early varieties, Marlon Market AUhead Select, 
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and lacope, liave now been found successful as to both yellows resistance and 
market value. Details are given as to other varieties. 

Observations concerning clover diseases, B. B. Mains (/nd, Acad. Soi. 
Proo., 4^ U927), pp. S55S64t fios. d).—^These notes deal with clover anthracnose 
(Oloeospotium cauUvorum and Oolletotriohum trifolii), powdery mildew (Erys- 
iphe polygoni), bacterial leaf spot {Bacterium trifoliomm), Macrosporlum leaf 
spot (M. aarclnaeforme), rust (Uromyces fallens (U trifolii)), mosaic, Oer- 
cospora spot, sooty spot (Phyllachora trifolii {Polythrlncimn trifolii)), root 
and crown rots, and nematodes. 

Cycles of growth in cotton root rot at Greenville, Tex., H. 0. McNamaba, 
D. R. Hooton, and D. D. Pobteb (U. 8. Dept Agr. Circ. 17S (1931), pp. 18, 
figs. 8). —^Repeated mapping of individual cotton root rot spots during a period 
of several years showed all spots to pass through a cycle in which after several 
seasons of regular growth there abruptly occurred a very marked reduction 
of infection. Only a few small centers were left, and from these parts vigorous 
activity was resumed. No correlation was evident between weather and the 
phenomenon observed because quite often two adjacent spots behaved con¬ 
trastingly in the same year. No definite period was associated with the break¬ 
ing up, this occurring at five-year intervals in some spots and at longer inter¬ 
vals in others. The authors believe that breaking up of large spots indicates 
a weak point in the life of the fungus and offers an opportunity for the use of 
soil disinfectants or the planting of nonsusceptible crops to carry reduction stiR 
further. 

Storage rots of the Jerusalem artichoke, H. W. Johnson (Jour, Agr. Re¬ 
search [U. 8.), 4S (1931), No. 4f PP> S37-’352, figs. 8). —Examination at the Min¬ 
nesota Experiment Station of Jerusalem-artichoke tubets stored under three 
sets of conditions, namely, above-ground storage, root cellar, and cold storage, 
showed satisfactory keeping only in the cold storage, where the temperature 
ranged from 32 to 85^ F. and the relative humidity from 89 to 92 per cent 
On the other hand, high temperature and comparatively low relative humidity 
seemd to greatly favor the development of storage rots, among which Botrytis 
cinerea and Rhizopus nigrioans were most frequent Other fungi found in¬ 
cluded jB, tritici, Penioillium sp., Fusarium sp., and Pseudomonas f/uorescens. 

Tests made of the pathogenicity of the various organisms showed R, nigrioans 
to be an active parasite, causing a rapid soft rot of artichokes at 6, 13, and 
20® 0. The otlier organisms, with the possible exception of B. cinerea, which 
was not tested, caused only slight rotting below 20®. Sclerotinia solerotiormu 
not found occurring naturally in the material, caused a marked rotting even at 
a temperature as low as 2®, Solerotium rolfsll, Bacillus oarotovorus, and B. 
aroldcae also caused some rotting between 2 and 20®. Of all the organisms, 
R, nigricans and 8cUrotinia solerotiorum were the only serious parasites within 
the normal range of temperature in the root cellar or cold storage, and both 
of these acted slowly near 0®. 

[Potato scab and scurf control], E. Q. Sohollanper (North Dakota 8ta. 
Bui. 248 (1981), pp, 24, 25).—In studies at the Wllliston Substation made in 
cooperation with W. B. Brentzel, only slight differences were recorded in fouJr 
potato seed treatments, (1) corrosive sublimate 1 part to 1,000 of water, soaked 
90 minutes, (2) corrosive sublimate as above plus 0.5 per cent of citric acid, 20 
minutes, (3) hot formaldehyde 2 pints to 30 gal. of water, 3 minutes at 125^ 
F., and (4) cold formaldehyde 1 pint to 30 gal. of water, 90 minutes. In fact, 
the control lot consisting of disease-free tubers outylolded all the treated lots 
both in total and marketable stock. 


880O2--32- i 
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The late blight of the sugar beet, B. L Richabds and 0. M. Tomtbots 
(PJiytovathology, 21 {1981), No, S, pp. 289-314, figs. 4> *« TJtah Sta. Circ. 95 

(1931), p. i^).—Describing the symptoms of late blight of the sugar beet, the 
authors a&sert that outbreajks in Utah are correlated with abnormally low 
rainfall in June, July, and August. Poor tillage, low fertility, and a disturbed 
water balance were contributing factors. Heavy irrigation following a long 
period of drought favored blight, particularly the root rot stage. Excess alka¬ 
linity and high organic content of tine soil appeared to Intensify the trouble. 
The authors assert that late blight is probably nonparasitic but due to an 
unbalanced water relationship within the plant. 

The relation of type of topping to storage losses in sugar beets, C. M. 
Tompkins and S. B. JS^uckols (Phytopathology, 20 (1930), No. 8, pp, 621-335, 
flgs. 3; ahs. in Utah Sta. Circ. 95 (1931), p, fd).—Based on an examination of 
more than 10,000 beets, evidence was secured of a positive correlation between 
decay in storage and the manner in which the beets were topped in the field. 
About 61 per cent of all the beets were topped at the base of the lowest leaf 
scar, and in this group only 87 per cent were healthy. When topped below 
this point, losses were decidedly increased and above this point decidedly 
decreased. 

Some pathological effects of the mosaic disease of sugar cane, J. A 
Pabis (Asoo. T^o. Azucareros Cuba, Proc. Ann. Oonf,, 2 (1928), Sup., pp, 20-29, 
figs. 1). —^In the spring of 1925 a comparative planting of mosaic and nonmosaic 
sugarcane was made to determine points regarding certain matters, among 
them losses from mosaic plants, effectiveness of roguing In mosaic control, 
manner and rapidity of spread, and seasonal variations of the spread of mosaic 
in sugarcane. The present partial report arose from certain features develop¬ 
ing in the course of the comparative study. 

The more rapid dying out of mosaic cane is attributed to the dwarfing of the 
root system in these canes. The reason for the reduction of yields in fields 
where the mosaic stalks appear as large as the healthy canes is supposed to be 
due to the poor tillering of stools showing mosaic. 

Some minor diseases of the POJ 2878 cane variety in Cuba [trans. title], 
J. A Paeis (Mem. Conf. An. Asoc. T^o. Azucareroa Cuba, 3 (1929), pp. 92-105, 
figs. IS; Eng. tram., pp. 84-91, figs. 15).-—The intensive local propagation of 
F, 0. J. 2878 calls attention to certain diseases which are here discussed. 
Though they may be of minor importance in case of that variety, they may 
stiU give rise to problems mure or less severe in case of other varieties. 

The behaviour of mosaic disease iu seedlings P. O. J* 2714, 2725, and 
2727 in Oriente Province, B. Mbnj^ndbz Kamos (Ajsoo. TOo. Asuoaroroa Cuba, 
Proo. Am. Conf,, 2 (1928), Sup., pp. 34-4'^, fig9. 7).—Kscperionees during the 
severe drought of the growing season of 1927-28 are said to have confirmed the 
good opinion formed of the canes planted previously in parts of Cuba and 
known as P. 0. J. 2714, P. 0. J. 2725, and P. O. J. 2727. These are said to 
possess remarkable vigor and drought resistance, and to ratoon satisfactorily, 
qualities of paramount importance in Cuba. The situation is detailed as exist¬ 
ing in r^rd to mosaic, and as affected by the qualities of these P. O. J. canes, 
under open field conditions in Oriente Province. 

These canes are not really Immune, but with very little effort indicated they 
can be kept entirely free from the mosaic infection, and so eventually mosaic- 
free zones can be established. It is thought it would be very easy to maintain 
fi^ds of these varieties entirely mosaic free. 

Pokkah-bong and twisted top diseases of sugar cane, 0. N. Fbxoub (AsoOu 
TAe. Azuoareroa Cuba, Proo. Am. Conf., 2 (1928), Sup., pp. 52^).—Pokkah 
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boeng disease of sugarcane, known in Cuba for some years, is said now to at¬ 
tack the recently imported variety P. O. J.. and it is feared that if a combi¬ 
nation of conditions favorable to the disease should occur, great loss would 
ensue. 

The first symptoms usually appear as chlorotic spots on the bases of the 
young, partially unrolled leaves. Bed specks and stripes usually show on the 
chlorotic parts, and in severe infection a wet rot may result. Further develop¬ 
ment is traced in connection with weather conditions. 

Twisted top, hitherto often confused with pokkah boeng, sometimes develop¬ 
ing on certain varieties in the dry season, is also described. 

Further notes on the pokkah-bong disease of sugar cane in Cuba [trans. 
title], C. N. Pbiode {Mem, Conf, An. Asoc. T6c. Aisucar&'os Cuba, S (1929), pp. 
106-114, fffs. 6; Eng. irons., pp. 98-106, figs, 6). —^In the present report (E. S. R., 
65, p. 349), the discussion is centered on pokkah boeng, considered a fungus 
disease. This Is not expected to prove a serious drawback to the growing of 
any of the P. 0. J. variciies now cultivated In Cuba, although in some sections 
and during years parlicuhirly favorable this condition may be more severe 
than in others. 

Controlling tomato l<»af mold in greenhouses in Indiana, C. T. Gbegobt 
(Ind. Acad. Sci. Proc., 4^ (1027), pp. 382-885, figs. 2). —^Tomato loaf mold, con¬ 
sidered one of tlie most serious diseases of greenhouse tomatoes in Indiana, 
does not occur everywhere, but where it occurs it usually kills all the leaves 
so that the plants look as if swept by fire, the upper and later fruits being 
small and poor. 

Proper ventilation is an Important factor In control, though leaf mold is a 
serious pest in some of the beat greenhouses and it may not be present In some 
of the very poorly controlled houses. 

Evidence detailed indicates that neither copper-lime dust nor Burgundy mix¬ 
ture spray will absolutely control leaf mold, but that the use of either Is eco¬ 
nomical if the dust is applied so that it entirely fills the house or if the spray 
is delivered under 200 lbs. pressure. In either case, the under side of the leaf 
must be adequately reached. 

Vegetable seed treatment with special reference to the use of hot water 
and organic mercurials, E. E, Clayton {New York I8tate 8ta. Tech. Bui. 183 
(1931), pp. 43, fige. 6).—From the results of experiments extending over a period 
of nine years, the author reports that stimulation of growtii may occasionally 
result from either chemical or heat treatments, but that such stimulation can 
not be produced at will. On the other hand, growth may be retarded by seed 
treatment For example, Lima beans disinfected with a mercury compound, 
produced small plants carrying 25 per cent less pods than the checks. Used 
as dusts, organic mercurials gave better results than did copper compounds, 
both in protecting seed and in developing seedlings. The best results were 
secured in early spring when germination was slow and chances of decay great¬ 
est Damping-ofT in the greenhouse was partially controlled by organic mercury 
seed treatment 

In liquid treatments organic mercury proved safer than mercuric chloride, 
iodide, or cyanide. However, organic mercurial treated seeds may upon storage 
develop injury, such as temporary inhibition of germination in the case of the 
tomato. Treated seed germinated strongly immediately following treatment 
and three years later, but poorly at the end of six months. Carrots and some 
other species showed a rapid loss in germination following treatment Dusting 
did not affect germination of seeds at any time, nor was there any material 
evidence that dusting lost its efficacy in storage. The author suggests that 
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\ 7 here organic mercury is used In liquid form tbe treatment be used close to 
planting time. 

The immersion for 30 minutes of Brussels sprouts, cabbage, and cauliflower 
seed in water heated to 50** 0. (322® F.) had no immediate effect on the germi¬ 
nation, but did cause later reductions. Abbreviating the length of the immer¬ 
sion period below 30 minutes reduced the subsequent ill effects, hence the 
desirability of maintaining the hot water treatment only as long as actually 
needed, and of using the treatment just before sowing. Combined hot water 
and chemical treatments generally reduced germination more than either alone. 
The only chemicals that had a beneficial effect on subsequent germination were 
aluminum and zinc sulfates. 

Vegetable seed treatment, E, E. Clayton {’New York State Sta, But 597 
(lost), pp. 15, figs, d).—The information here presented is a summary of the 
above. 

Plant diseases in a home garden, E. B. Mains {Ind. Acad. 8cL Proc,, iS 
(1927), pp. S41--S5S, flg^. id).—-Brief descriptive accounts are given from obser¬ 
vations made during 1926 and 1927 in a small garden in West Lafayette, Ind., 
which had been started in 1925, of Clilna-aster yellows (a virus), wilt (Fwsa- 
rium conglutinana calHstephi), and rust {ColeoapoHim aoUdagUila) ; buttercup 
leaf spot {DtdymaHa dtdymia) ; delphinium powdery mildew {Brgaiphe polyg-- 
oni); gladiolus scab {Bacillus marginatua) ; gourd {Cucurhita sp.) mosaic; 
hollyhoeli: Oercospora spot (0. althaeim) and rust {Puccinia malvaccarum ); 
iris leaf spot {Didymellina iridda {Heteroaporium gracile) ), soft tot (B. caro- 
tovorua), and sclerotial rot {Scleroflum sp.); golden-banded lily Botrytls 
blight {Botrytia sp.); peony blight (B. paeoniae) and leaf spot {Phylloaticta 
comrnonaii); petunia mosaic; hardy pink anthracnose {Volutella dianthi); 
rose black spot {Diplocarpon roaae {Aotinonema roaae)) and powdery mildew 
{Sphaerotlieca pannoaa roaae) ; snapdragon rust {Puccinia antirrlilni) ; star- 
of-Bethlehem rust (P, Uliacearum) ; sweet pea black root rot {Thiclavla haaU 
cola) and powdery mildew (B, polygoni) ; tulip Botrytis blight (B. tutipae ); 
and diseases, mostly of unknown causation, attacking other plants. 

The fungus causing leaf rot of the carnation, W. BimniN and E. M. Waicb- 
iTiEii) {BrU, Mycot 8oc. Trana., U {1929), pt pp. flga. 3).—A 

fungus attacking carnations, previously described by Salmon and Ware 
(B. S. E., CO, p. C40) as leaf rot, is here descriptively discussed as re<*ently 
taken under study which included comparison and culture work. This a(*counl, 
based on work with material furnished by Salmon and Ware, Includes also 
related views of other investigators. The present authors state that the 
fungus examined, which resembled closely the nonpycnidial, parasitic stage of 
Eeteropatella antirrhinl, is the same as Paeudodiacoaia dianthi described In 
1921 by G. HSstermann and R. Lanbert* 

Find method to control root-knot of peony, R. Njblson {Michigan 8ta. 
Quart. But, H {1931), No. 1, pp, 10^16, flga, 2). —^Root knot disease, caused by 
the nematode Caconema radicicola, attacks the roots of the peony, especially 
in the sandy loam soils of southwestern Michigan, causing the plants to become 
stunted and to produce slender shoots devoid of flowers. Infested roots pre- 
Boaked In water at 100® F. and then subjected to 120® for 20 or 30 minutes were 
replanted. Examined one year later, all the treated roots, more especially the 
80-minute lots, were practically free, while the checks wore severely infested. 

In a second test, roots after presoaking were subjected to 115® for 1 hour, 
120® for 30 minutes, and 125® for 10 minutes. A year later it was found that 

“Oartenwelt, 25 (1921), No. 7, pp. 6«MT, 
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none of the treatments had been fully successful, hut that 120® for 30 minutes 
gave 70 per cent of practically dean plants as compared with 20 per cent for 
the checks. Practical suggestions are submitted. 

ECONOMIC ZOOIOGY—ENTOMOIOGT 

Game laws for the season 1931-^2; A summary of Federal, State, 
and Provincial statutes, H. P. Shrldon and P. G. Grimes (37. iSf. Dept Agr., 
Farmers' But 168i (1931), pp. 11+52). —^Thls is the thirty-second annual sum¬ 
mary of Federal and other game laws and regulations (E. S. R., 64, p. 51). 

Laboratory reproduction studies on the ground squirrel, Oitellns tride- 
cemlineatus pallidus AUen, G. E. Johnson and N. J. Wade (Biol. Bui., 61 
( 1931)9 No. 1, pp. 101-lH, figs. 6). —In studies by the Kansas Experiment Sta¬ 
tion, 0. tridecemlineatvs failed to reproduce in nearly all cases under the usual 
laboratory conditions, notwithstanding the fact that the diet provided the 
animals contained all the vitamins which have been found necessary for repro¬ 
duction. 

Seasonal activity and growth in the Douglas gi*onnd squirrel, E. R Edge 
(Jour. Mammal, 12 (1931), No. 3, pp. 19+‘200, pis. 2, fig. 1). —^In this study 
trapping records and field and laboratory observations were made on Otospemio- 
philus douglasii, chiefly in central western Oregem. The inactive period of this 
ground squirrel was found to extend from the first of November until the last 
of February. 

"The inactive period is not a profound hibernation. The females are the 
first to become normally active in the spring and the first to become inactive 
in the fall. Breeding season begins late in March and in general does not last 
much longer than one month. The majority of young appear to be born about 
the middle of April. The average number of young to litter was 5, but this 
may he somewhat dependent upon favorable or unfavorable conditions. The 
newborn young are hairless, wrinkled, eyes not open, movement sluggish; they 
weigh approximately 11 gm. The gain in weight of the young averages from 
8 to 10 gm. per week. The young leave the burrow about the eighth week; that 
is, early in June, and begin to forage on outside food.” 

Life history of the Texas rice rat (Oryzomys palustrls texensis), A. 
SviHixA (Jour. Mammal., 12 (l9St), No. 3, pp. 238^242, pi. i).—This is a report 
of studies of a rodent which is pjirticulavly common and abundant in the 
marshes of the southern coastal region of Louisiana. It is found there wher¬ 
ever dense vegetation offers food as well as protection from enemies. 

Eradiicattoxi methods for rats and mice, L. R. Dice and G. W. Bradt 
(Michigan S'ta. Circ. 1S8 (19SJ), pp. 11, figs. 5).—A practical account of the 
most efCectlvo methods for the control of rats and mice, the rat proofing of 
buildings, the prevention of animals from securing food, poisoning, and 
trapping. 

The animal enemies of agriculture, S. Rosteot and M. Thomsen, trans. by 
H. Bremer and R. Lanqenbuch (Die Tierischen BcliMllnge des Aokerlmes. 
Berlin: Paul Farcy, 1931, pp. Xl+Sd't, figs. 8S6).--This Is a German translation 
of the fourth Danish edition of this work (B. S. R, 61, p. 647). 

Methods of photographing living insects, A. J. NxghoXiSon (But Bnt 
search, 22 (1931), No. 2, pp. 807^20, pis. 10, figs. 5).—This account deals with 
the technic involved in photographing insects by daylight in the field and by 
flashlight in the field and in the laboratory- 

[Beport of work in entomology], R. H. Pextit (Michigan Bict Rpt 1980, 
pp. 205--221, figs. 18).—A brief report is first given of the progress of work on 
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entomological projects, 18 in nninber, followed by accounts of the occurrence 
of and control work with the important pests of the year. The pests noted 
include the raspberry mite, the flower thrips attacking peach, the cherry case 
beater (Ooleophom pruniella), fruit tree leaf roller (0. S. R., C5, p. 7C6), 
raspberry fruit worm, Mexican mealy bug {PhendCOocuB ffOHtijfpii) new to 
Michigan, greenhouse centipede {Scutigcrclla Immctculdtdf), a now mile on red 
cedar {Phytoptus thujae), giant skipper (Eparffyreus Utyrua), European pine- 
shoot moth, Plssodes rotundatus, hickory bark beetle, a pc‘^L of seed sweet com 
(Trogoderma versicolor) (B. S. R, 65, p. 766), the pea moth, carrot rust fly, 
seed-com maggot, Tipula m%ngv:e^ and ants In dwellings {Lasius iinibratus miof- 
tds speoulwentrus Emery). 

Insects injurioiis to agriculture in Japan, C. P. OnAUSEN (U, 8» Dept„ Agr^ 
Giro. 163 (1931), pp, 116, pL i).—This account of the insects that are of eco¬ 
nomic importance in Japan because of their injury to agriculture first refers 
briefly to the institutions in Japan doing entomological work, the entomological 
publications in Japan, distribution reports, and climatic conditions. The subject 
is then taken up under the headings of deciduous fruit insects (pp. 5-^16), 
citrus Insects (pp. 36-42), miscellaneous tropical and subtropical fruit Insects 
(pp. 42,43), field crop insects (pp. 43-68), cotton and tobacco insects (pp. 68-01), 
truck crop insects (pp. 62-76), tea Insects (pp. 76-81), forest Insects (pp. 
81-92), and stored grain Insects (p. 92), A list is given of 212 references to the 
literature cited, together with an index to species, genera, and higher groups. 

Handbook of the insects and other invertebrates of Hawaiian sugar 
cane fields, compiled hy F. X. Williams (Hawaii. I3ugar Planters* Bta., 19S1, 
pp. iOO, pis. 41, fig^. 19d).—An introduction by P. A. G. Muir on biological con¬ 
trol (pp. 11-82) is followed by a brief classification of the relation of inverte¬ 
brates to sugarcane in Hawaii, including forms injurious to sugarcane, forms 
beneficial to sugarcane, and forms that appear more or less neutral in cane 
fields (pp. 33-88), and notes on their general stnicture and development (pp. 
89-45), The insects are then taken up and considered, the arrangement being 
by orders (pp. 46-408), followed by accounts of the enemies of the nut grass 
(Oyperus rotundas) (pp. 308-313), the Myriapoda (pp. 313-320), Arachniefo. 
(pp. 326-334), MoUusca (pp. 334^7), Platyhelmlnthes (pp. 338, 330), and 
chapters on The Soil Fauna of Sugar Cane Fields (pp. 330-352) and The 
Nematodes Attacking Oane Boots in Hawaii (pp. 352-368), both by li. H. Tan 
Zwaluwenburg, and Records of Introduction of BeneflcLil Injects into the 
Hawaiian Islands, by O. H. Swezey (pp. 868-377). A bibliography and an index 
are included. 

Borers severely injure fruit trees, B. Hutson (Michigan Bta. Quart. Bul.^ 
14 (19S1), No. 1, pp. 27-30). —^This is a practical account of the fruit tree bark 
beetle, flAt-headed apple tree borer, lesser peach tree borer, and the iK‘ach tree 
borer, in which it Is pointed out that vigilance rather than expensive methods is 
needed to control these pests. 

[Work with lac insects], D. Noams (Indian Lao Assoo. for Eesearoh, Bpts. 
Com. and Dir. Indim Lao Research Inst., 1930-31, pp. S$-5S, pi i).—This report 
includes studies of the biology of the lac insect, its natural enemie.s—predatory 
and parasitic, artificial control of lac enemies, and pests of Tac host trees. 

The critical point of parasitism and the law of Malthus, F. Mum ^(Bul 
Ent. Research, 22 (1931), No. 2, pp. 249-251) is a contribution from the 

Hawaiian Sugar Planters* Experiment StatloiL 

The composition of commercial calcium arsenate, 0. M. Smith and 0, W. 
MIubeat (Indus, and Englm. Chem., 23 (1931), No. 2, pp. 207, 208).— This is an 
account of analyses made of 16 brands of recently manufactured calcium 
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arsenate, the results being tabulated. “The presence of a basic arsenate 
of undetermined composition is definitely established. The average product 
contains SO to 86 per cent of what is probably a mixture of tricalcium arsenate 
and this basic arsenate, together with about 6.5 per cent each of calcium 
hydroxide and calcium carbonate and small amounts of incidental impuri¬ 
ties. The individual products may, however, differ rather widely irom these 
average figures.” 

Petroleum oils and oil emulsions as insecticides, and their use against 
the San Jose scale on peach trees in the South, EL S. Swinglk and O. L 
Snapp (C7. 8 . Dept Agu Tech. But 25S (19S1), pp, 48, p2s. 2).—This bulletin 
treats of crude petroleum oils as regards their origin, principal constituents, 
and chemical and physical properties. Following an introduction, the authors 
deal with the subject under the headings of crude petroleum oils, lubricatmg 
oils, emulsification, effect of mineral oils upon insects, chemical and physical 
properties reported as influencing the toxicity of oils to insects, determination 
of the effectiveness of a spray against the San Jose scale, results of field experi¬ 
ments agninbl the San Jose scale, effect of mineral oils upon plants, the welting 
or spreading power of sprays and the relative covering power of various 
dormant sprays, and the compatibility of oil emulsions with various insecticides 
and fungicides. A list Is given of 126 references to the literature cited. 

Effect of oil sprays on orchard fruit and foliage, M. D. Fabeab (Ind. 
Eort. 800 . Trans., JOSO, pp. 7d-S0, figs. 2 ).—^This account includes a summary in 
table and chart form of the results obtained through a survey of 62 Illinois 
commercial orchards, the data representing reliable counts made on grower 
sprayed fniit in both oil and lead sprayed orchards. 

Measuring the toxicity of insect fumigants, A. L. Strand (Indus, and 
Engin. Oheni., Analyt Ed., 2 (19S0), No. 1, pp. 4-8, fig. jf).—This is a contribu¬ 
tion from the Minnesota Experiment Station in which a review of the 
methods nsed for establishing the relative toxicities of insect fumigants is 
presented. “ It is shown that the greatest error In these methods rises from 
the attempt to determine minimum lethal concentrations. A method of measur¬ 
ing relative values by comparing concentrations which hill 50 per cent of the 
test insects in a period of 5 hours has been investigated. These concentra¬ 
tions may be designated as the 5-hour median lethal concentrations. The 
method appears to possess greater possibilities for accurate work on fumigants 
than those now in general use.” 

Thrlps tabaei Lind, as a vector of plant virus disease, EL M. Smith 
(Nature ILoitdon'}, 127 (19S1), No. 8214, PP* S52, 868 , figs. S).—In the experi¬ 
ments conducted the author found the onion thrlps to be a most efficient vector 
of a virus disease of Solan urn oapsicastrum, which is characterized by nu¬ 
merous concentric circles on the leaves. This is said to be the first record of 
plant virus transmlsblou by thrlps in the British Isles. 

Studios ou the beet leaf hopper, G. F. Knowlton (Utah 8 ta. Circ. 95 (1981), 
p. 9).—A reference is made to the Inoculation of beets with curly top virus in 
1928 and 1929 by means of infective beet leaihoppers in the course of studies of 
curly top resistance In sugar beets. Many native and introduced plants were 
found to serve as hosts to the beet leafhopper during the course of studies made 
ou the breeding grounds. 

Notes on a few nomoptera from xrtah, G. F. Kkowlton (Fla. EnU 18 
(1929), No. S, pp. Collections made in connection with a study of the 

distribution and breeding grounds of the beet leafhopper by the Utah Esperi- 
ment Station are recorded. The Ust includes a number of species new to the 
State and new localities for many of the farms previously known to occur in 
Utah. 
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Notes on Utah Hemlptera, H. J. Pack and G. P. Knowlton (Canad. Ent, 
62 {1930), No. 11, pp. 248-250; aJ)8. in Utah Sta, Giro. 05 {1031), p. 11). —^These 
notes contributed from tlie Utah Experiment Station report upon llio occurrence 
in the State of 30 species of Hemlptera of the superfamily Scut oileroidoa. 

Notes on Utah Heteroptera and Ilomoplera, G. F. Knowlton {EnU Newi>, 
42 {1931), Nos. 2, pp. 40-43; 3, pp. 68-72; ahs. in Utah l^fa. Giro. 95 {1031), pp, 
11, iS).—These notes contributed from the Utah Kxperimonl Station include 
data on the occurrence in tlie State of 111 forms of Heteroptera and Homoptura. 

The inheritance by a leafhopper of the ability to transmit a plant virus, 
H. H. Stobey {Nature ILondori^, 127 {1931), No. 3216, p. 023) .—In roc*ent studies 
of the inheritance of the ability of Cieadutina {Balclutha) mbila Nuude to 
transmit the virus disease of corn known as streak, the author has obtained 
races which breed true, every individual of which will invariably transfer the 
streak virus under suitable conditions. 

Notes on Utah JLachnea (Aphididae), G. F. Knowlton {Oanad. Ent, 62 
{1930), No. 7, pp. 152-161, flffs. 6; als. %n Utah Bta. Cue. 05 {1931), pp. 10, il).— 
This is a contribution from the Utah Experiment Station dealing? particularly 
with species of the genus Lachnus and with Tuberolaohnus vlnilnalis (Boyer), 
which is very abimdant in northern Utah, feeding on the bark of both small 
tw'igs and larger branches of several species of willow. 

New aphicides, A. N. Tissox and W. L. Thompson {Fla. Ent., 14 {1930), 
No. 1, pp. 7-12). —^In this contribution from the Florida Experiment Station the 
results of tests made with some of the new aphicides are reported in tabular 
form. 

Some new injurious Phytophaga from South Africa, G. E. Beyakt (Bui. 
Ent. Research, 22 {1931), No. 2, pp. 253-257, figs. 5).-—Ithembastm pomorwn 
injuring young apples and foliage, Longitarsm croialariae feeding on leaves of 
sunn hemp {Orotalaria junoea), Monolepla mmroi feeding on Acacia, and 
Notomela fulvioolUs feeding on leaves of Xanihoaylofi capense, all in tho Trans* 
vaal and the last-named also in Natal, and Scclodonta riiis Ceeillng on grape¬ 
vine foliage in Natal, are described as new. 

362xperiments with oil sprays in control of red scale, B. H. Smith and 
W. Eubijcng {Calif. Citrogr., 16 {1931), No. 9, pp. 4^0, 448, fig. f).—This is a 
practical summary based upon the expeidmontal use of oil sprays against red 
scale from 1926 to 1930 (B, S. B., 65, p, 549) by the California Cilrus Exi)eri- 
ment Station. The methods employed are described, and the results of tests in 
10 lemon groves, the efCectiveness of spray on the leaves, fruit, and hark In a 
grove, and the combination treatment ft)r resistant red scalo u« tested In two 
lemon groves are discussed, the details being given in tabular form. 

The work indicates that wide variation may be expected in the dt^greo of 
clean-up obtained with oil sprays, due chleliy to factors relating to natural 
mortality, but that, even under conditions favorable to control, oil t-prays alone 
appear to be distinctly limited in their efCectivenoss. Many insects on the rough 
bark apparently will survive a heavier dose of oil than tho tree will tolerate. 
It is considered evident that combination treating affords tho most dependable 
means of controlling resistant red scale on lemon trees. Further observations 
of the year indicate that spray operators in general should exorcise greater care 
in regard to the thorou^ess of the application of the spray, since a lack of 
ihoroughn^s is one of tlie weakest points in the combination treatment. 

Ooccid enemies of coffee [in the Butch Bast Indies] [Irans. title], H. 
Begemakn (Arch. Koffleonlt. Nederland. IndiU, 3 {1920), No. 3, pp. 113-166, figs. 
27; aba. in Rev. Appl. Ent., 18 {1930), 8er. A, No. 7, pp. 362, 363).—This is a 
summary of Information on the coccld enemies of coffee in the Butch East Indies. 
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Notes on Lj^mire edwardsi Grote, the rubber tree caterpillar, H. E. Bbat- 
UET {Fla, Ent,„ 13 {1929), No, S, p, 44). —^It is concluded that L. edmrdsi is of 
general distribution where its host may occur, which includes the more semi- 
tropical area of Florida. The two important paraf-ites—the hymenopteran 
Braohynieria rohuala (Crest.) and the dipteran Phorocera claripennis Macq.— 
wore found to pjira‘-ilize more than 96 per cent of the larvae and pupae received 
from Vero Beach and from St Petersburg. 

The biology of the stalk borer, Papaipema nebris (Gn.), G. 0. Deckeb 
(loioa ItesiorcU Bui. 148 {1931), pp, 289-^51, jigs. 92).—This is a report of 
studies of the life history and hiouomics of the stalk borer and its control. 
This borer is a native species, widely distributed in the United States, which 
normally feeds upon Ainlrosia triflda but occapionally causes considerable 
damage to com and other crops and is known to attack 17G different species of 
plants. 

In the studios conducted during the year^ 1926 to 1030, inclusive, there was 
found to be one generation each year. The overwintering eggs hatch during 
late April or early May, and after a growing period of from 9 to 18 weeks the 
larvae pupate. The moths emerge during August or September and begin at 
once to deposit eags for the next year’s brood upon the leaves of gi’ass and weeds. 
The number of larval Instars re(j[uirod to complete development varied from 7 to 
IG, average 8, depending upon the kind and quality of the food upon which the 
larva fed. Natural enemies wore found to play an Important part in holding 
It in check. It'? parasittN and predators are noted. The elimination of the 
natural host plants of the borer from the fence row flora and the burning of 
infested fence row«i and grasslands between November 1 and May 1 as a means 
of control are recommended. 

A list is given of 42 references to the literature cited. 

Biology of the Indiau-mcal moth on dried fruits in California, J. 0. 
Hamlin, W. D. Iton, and M. E. Phillips {U. 8. Dept Agr., Tech. Bui. 242 
{1931)t pp. 97, flg> i).—The authors here report upon the biology of the Indian- 
meal moth, one of the most destructive pests attacking dried fruit in storage in 
California, having been found in varying numbers in every dried-fruit packing 
establishment examined. Following a brief introduction and an account of 
tlie bistory and distribution of the pest, descriptions are given of its life stages, 
followed by accounts of its food habits, nature of damage, plan of biological 
studies, rearing metliods, and seasonal history. Life history studies are then 
considered at some length, followed by an account of parasites, a brief summary, 
and a list of 22 referonoos to the literature cited. 

The shortest life cycle encountered in the study was 27 days on figs, and the 
longest 305 days upon prunes. The cycle of individuals raised on raisins 
ranged from 33 to 302 days, resulting in a maximum of five generations a year 
on raisins and four on prunes. 

Gall midges (Occidomyidao) whose larvae prevent seed prodnetion in 
grasses (Gramineae), H. F. Baunes {Bui. Ent, Research, 22 {1931), No. 2, 
pp. I99-2G3).—Ill this contribution from the Kotbamsted Experimental Station, 
notes are given on 18 species of gall midges whose larvae prevent seed produc¬ 
tion in grasses and a list of grasses whose seed production is affected by gall 
midge larvae. 

The Oecidomyiidae as grass pests [trans. title], W. Tomaszewski {Arb, 
Biol. Reiolisanst. Land u. Forstw., 19 {1931), No. 1, pp. 1-15, pi. 1, figs, id).— 
Included in this account is a list of the Gramlneae attacked In Europe, with the 
species of gall gnat implicated. 
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A new predadons gall midge (Dipt., Oocldomyidae ), H. F. Babhbs (Bui. 
Ent Research, 22 (1931), No. 2, pp. 205-207, figs. 2).—Under tlie name Triom- 
mata coccotrootes n. g. and sp. the author describes a gall midge, the larvae of 
which are predacious on an undetermined species of mealybug. 

Dexia Tentralls AldUrich, an imported parasite of the Japanese beetle, 
R, W. Bubeeill (Jottr. Agr. Research [V. 8.], 43 (1931), No. J, pp. 323-~3S6, 
figs. 7) —An account is given of the dipterous parasite 7). vcntralis, first found 
in Chosen in the summer of 1922 to be the common larval parasite of a number 
of Scarabaeidae in that country in the course of the work by investigators 
from the Japanese Beetle Laboratory of the U. S. D, A. Bureau of Entomology. 
The Japanese beetle does not occur in Chosen, but it was determined experi¬ 
mentally that this parasite would accept it as a host Parasitism by it having 
been accomplished in Japan, the species was shipped to this country as larvae 
in host grubs, about 30 per cent arriving alive. Emergence from the host and 
pupation have usually taken place while the shipments were en route, about 85 
per cent of the parasites received in this condition in 1927 having produced 
adults. Thus far, four colonies of D. ventraJis have been liberated In the 
United States, one of which is apparently established, recoveries of adults 
having been made consistently from this colony. 

It is said to be fairly easy to induce mating in captivity by using large 
cages, although propagation experiments have been unsatisfactory. The para¬ 
site larva has three Instars. Two broods are produced in this country, and the 
winter is passed as an immature maggot within the host. The adults are active 
mainly during the twilight periods and on cloudy days. Larvae of D. veil trails 
can penetrate into and develop in larvae of the host in all stages, including the 
prepupal; but third-stage hosts are preferred. Suitable host material is avail¬ 
able at an times. Host histolysis is not necessary to the development of the 
parasite larvae, and the species can apparently maintain its existence on a 
single host 

Control of the walnut husk fly in 1029, A. M. Botcb (Diamond Walnut 
News, 12 (1930), No. 3, pp. 14-16, figs. J).—This is a progress report of studies 
of Bhagoletis suavis oomplcta Cress, for the season 1929, contributed from the 
California Citrus Experiment Station. It is stated that a new species has 
been discovered attacking Persian walnuts in Arizona, thereby increasing the 
number known to attack Persian walnuts in the United Stales to four, only ouo 
of which Is at present established in California. The known Infestation in Cali¬ 
fornia up to the end of 1929 Included about 1,500 acres of walnuts, extending 
over an area of approximately 26 square miles. 

The results obtained from tests show approximately 30 per cent of the wal¬ 
nuts with infested husks to have been reduced from the “Diamond” to the 
“Emerald” grade. The lot left lying on the ground for a week with the 
Infested husks adhering had about a 60 per cent reduction in grade. In labo¬ 
ratory control work the newer Insecticides, comprising various compounds of 
Rllicofluorides, exhibited rapid killing action. In control work in the field, 
burning of the foliage resulted in every instance where sweetened material was 
used in the spray, the degree of bum apparently being proportional to the 
amount of sweetened material used. 

The results of work, the details of which during the season 3929 are pre¬ 
sented In tabular form, led to the recommendation of the following program for 
the Infested acreage: “Make two timely applications of basic arsenate of lead 
either as a spray or dust As a spray use 4 lbs, of basic arsenate of lead to 
100 gal. of water (without spreader), applying about 20 gal. per full-sized 
tree; for dusting, a 26 per cent basic arsenate of lead-—hydrated lime dust is 
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suggested—applying from 1 to 2 lbs. per full-sized tree. The time of application 
will depend upon the seasonal emergence of the flies.” 

High and low lethal temperatures for the western pine beetle, J. M. 
Milueb (Jour. Agr. Besearch IV. 43 (1931), .Vo. 4, pp. S0S-S21, figs. 5).— 
This is a report of studies of the effects of high and low temperatures on the 
brood stages of the western pine beetle conducted in the laboratory at Palo 
Alto, Calif., and in the fleld at points in California, Oregon, and Idaho from 
1920 up to the end of 1929 with a view to determining (1) the high tempera¬ 
tures which result in mortality when solar heat is used for control and (2) the 
low temperatures which result in the death of the overwintering brood stages 
when severe cold weather occurs in infested areas. The details of the studies 
so far as they had progressed are reported in tabular form. 

It was found that “when Infested bark is removed from the log and placed 
where it is exposed to sunlight during tlie midday period, it will reach tem¬ 
peratures ranging from 110 to 130® F. when the corresponding air temperature 
ranges from SO to 95®. A partial mortality of the broods will result it bark 
temperatures range from 100 to 115® daily for a period of several days. Com¬ 
plete mortality is assured if bark temperatures reach 115 to 118® for a period 
of two hours or more. No broods survive a brief exposure if the temperature 
of the bark reaches a maximum of 120®. 

“When larvae are removed irom the outer bark and exposed to warm air 
under conditions which retard evaporation, mortality occurs at about the same 
points of temperature as in the bark. If rapid evaporation is permitted, 
paralysis and mortalily occur at temperatures about 5® lower than those at 
which they occur in the bark. Mortality of the larvae follows freezmg when 
bark temperatures are lowered below 0®. Partial mortality occurs at zero In 
broods which overwinter in the yellow pine belt of the Sierra Nevada region. 
Mortality at —5® exceeds 00 per cent, and practically no larvae survive at 
—10®. Temperatures within the range from 0 to —10® are consistently criti¬ 
cal, regardless of the rate at which the temperature of the bark is lowered or 
warmed back from subzero to normal temperatures; complete mortality de¬ 
velops within Ihis range regardless of whether the larvae are actively developing 
or dormant at the time the bark temperature is lowered to tlie critical points.” 

A high mortality of the pupae occurs at temperatures between 5 and —6® 
and is complete at —8®. A high mortality of the adults occura between 12 
and 5® and is nearly complete at 0®. The results available indicate that 
partial destruction of eggs in the cambium occurs at temperatures between 
5 and —10®. The destruction recorded at —15® was around 90 per cent, indi¬ 
cating that eggs have greater resistance to cold than do other brood stages. 
Normal activity of the larvae occurs between 55 and 00®. Broods which over¬ 
winter in regions where tiie minimum winter temperatures are below zero 
apparently develop greater resistance to cold than in regions with mild winter 
climates. 

White pine weevil Is increasing in Michigan, E. 1. McDai^xm. (Micfiigan 
Sta. Quart. But., 14 (1931), No. 1, pp. 36-^8, fig^. 2).-—A brief practical account 
of this pest, in which it is pointed out that reforestation plantings may he 
protected by interplanting hardwoods in pine. 

Insect pests of sugar cane.—^VXX, The weevil borers—species other than 
the Hawaiian, T. B. Holiowat (Facts About Sugar, 26 (1931), No. 7, pp. 302^ 
This account of the weevil borers other than those occurring In Hawaii 
is in continuation of the work previously noted (B. S, R., 66, p. 657). 

The red harvester ant and how to subdue it, V. L. WiLDicBMtrrH and BL G. 
Davis (17. S. Dept Agr., Former^ But 1668 (1931), pp. 11+22, figs. i4).—This 



160 


BXPEBIMBITT STATIOIST BEOOBD 


CV0I.C6 


is a practical summary o£ informatiou on Pogonomyrmew harhatus Smith, 
which causes considerable losses in cultivated fields and orchdrds in the South¬ 
western States. The authors describe various forms, their economic importance, 
the habits of these ants, and the sii-ucture of their underground n(‘sts^ together 
with some of the best methods of eliminating their colonies. The futility of 
some of the measures that are frequently recommended is euipliasized. 

Notes on Jdoteorus (Zeniiotes) nlgrlcollis Thomson, an occasional para¬ 
site of the European corn borer, 11. L. Pabklib {IJnl, 80 c. Waah, Proo,, SS 
(1931), No. 5, pp. 93-103, figs. 14 ).—An account is given of an occasional para¬ 
site of the European corn borer which has been taken from mugwort In northern 
and western France. It appears to be of no importance as a controlling factor 
for this borer. 

The larval and pupal anatomy of Stenomalos micaus 01. (Pteroinali* 
dae) , a chalcid endoparasile of the goat-fly of baidey (Chlorops lacniopns 
Meig.), with some details of the life history of the summer generation, 
H. G. H. EjffiABNS (Paramology, 33 (1931), No. 3, pp. 380-395, figa, 5).—Samples 
of “gouted” barley examined from a nninber of counties In southern England 
were found to contain two species of endoparasile, 8 . tivicana OUv., a chalcid, 
and Ooelincua niger J. Rees, a braconid. Ohlorops infcstalions were severe in 
1928 in many districts, and the majority of the gouted shoots were of winter- 
type damage, of which 68 per cent were parasitized, two-thirds by B. mioana. 
Descriptions are given of the larvae and pupae of B. mloam, which passes 
through five larval instars, in the fii*st of which it appears to be partly pre¬ 
dacious. 

New chalcidoid egg-parasites from south Asia, 0. Febbi&be (Bitl. EnL Be* 
search, 32 (1931), No. 2, pp. 279-295, figs. 6).—Fourteen chalculoitl egg parasites 
reared from insects of more or less economic importance in south Asia are 
described as new, and the eulophid genus Fareuderus is erected. 

A new species of Eucarsia from Cuba (Hymenoptera: Apholininao), 
A. B. Gahan (Ent. Boo. Wash. Proo., 33 (1931), No. 5, pp. 121,133). —^An aphel- 
Inid reared from the woolly white fly in Santiago de las Vegas, Cuba, is de¬ 
scribed as new under the name E. oubemls. 

Three new Braconidae parasitic ou borh beetles, R. A. Oosuman (Jour. 
Wash. Acad. Bci., 21 (1931), No. 13, pp. 301-304) •--Metoorus hypophloci paraslUc 
on Hypophlocus sp.,. at Metaline Falls, Wash.; Cocloidca daidroctoni parasitic 
ou the mountain pine beeUe and Ips orcgonl (Elch.), at Suki, Mont.; and C. 
scQlytl parasitic on Bcolytus spp., at Motaliuo Fulls, WubU., are described as 
new- 

Oontribation to the life history and to the posicmbryoulc development 
of Ixodes ricinns L. [trans. title], H. Falkb (Zlavhr. Wtss. liioL, Abt A, 
ZttScJir. Morph, it. Ohol. Tiers, 21 (1931), No. 3-i, pp. 567-607, figs. 25).—This 
contribution on the castor-bean tick (/. rlcinus) is accoinpaulcHl by a list of 
58 references to the literature. 

The Ixodoidoa of Argentina [ti’ans. title], R. L. Dios and R. Noi^off (Compt. 
Bend. 800 . Biol. [Paris], 106 (1931), No. 5, pp. 393, 394) •—^Notos are presented 
on the parasitic habits of 13 species of ticks observed in Argentina. 

AmiAL PRODXrCTION 

The effect of fluorine on the calcium metabolism of albino rats and the 
composition of the bones, F. J. McCltire and H, H. Mitoiiell (Jour. Biol. 
Chem., 90 (1931), No. 1 , pp. 397-320, fig. 1 ). —Supplementing wox’k previously 
noted (E. S. R., 65, p. 360), at the Illinois Experiment Statlou rats wete fed 
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in pairs a ration to which was added fluorine in amounts comparable with 
concentrations that result from feeding raw rock phosphate. Synthetic mix¬ 
tures of tricalclum phosphate and sodium fluoride and tricalcium phosphate 
and calcium fluoidde containing approximately 4 per cent of fluorine were added 
to the basal ration in amounts equivalent to approximately 0.01, 0.03, and 
O.OC per cent of fluorine for the sodium fluoride and about 0.U3 and 0.06 per 
cent for the calcium fluoride, Ihe consumption of food of each pair was 
limited to the appetite of the animal consuming the least feed. All the rats 
were carried through two 10-day balance periods. 

The results of the study showed that either calcium or sodium fluoride 
fed at levels of 0.0313 or 0.0623 per cent of fluorine inhibited growth, aside 
from any effect on the consumption of food. The higher level of sodium 
fluoride appeared to lower food consumption, while the co!Erespondiug level 
of calcium fluoride had no such effect. The calcium balance was not affected by 
sodium or calcium fluoride at levels of 0.0106 or 0.0313 per cent of fluorine, 
but at a level of 0.0023 per cent both salts lowered ihe percentage of calcium 
that would have been retained. 

Sodium fluoride at levels approximating 0.03 and 0.06 per cent of fluorine 
caused a consistent increase, averaging 1.3 per cent, in the ash content of the 
bones of the rats and a signifleant though not as constant decrease in the 
calcium content of the asli, averaging 1.05 per cent. The phosphorus content 
of the ash was not significantly affected, but ihe ratio of calcium to phosphorus 
in the ash was depressed. Calcium fluoride at the same levels tended to in¬ 
crease the ash content of the bones and to cause a significant depression in the 
calcium in the ash of the femur, hut not of the humerus. Calcium fluoride 
had no effect on the percentage of pho^orus in the and did not affect 
the culcium-phosphoms ratio. 

These results show that fluorine in the soluble fonn of a sodium salt may 
cause tlie deposition of an apparently abnormal constituent in the bones or an 
abnormal deposition of a noncalcium constituent, possibly a fluoride of a 
mineral other than calcium. The fluorine also interfered with the deposition 
of calcium in the bones. At levels of approximately 0.03 and 0.00 per cent of 
fluorine both the calcium and sodium salts brought about the charactoilstic 
abnormalities of the teeth caused by fluorine, and both the insola])le calcium 
and tiio soluble sodium salts were equally effective in causing these changes 
in the tooth structure. 

Ooncorniiig the use of cottonseed meal in the diet of the rat* W. D. 
GAii.m* (Jour, BioL ChPm,, dl (19S1), No, 1, pp, 387-39-^).—This study at the 
Oklahoma Experiment Station was planned to show that cottonseed meal 
contained pliyslologically active gossypol in amounts sufficient to influence the 
growth and well-being of rats. The basal ration, containing 40 parts of 
cottonseed meal, was made up of cottonseed meal, yellow com, wheat, alfalfa, 
salt, and calcium carbonate. To this basal ration were added different 
amounts of iron salts. Some groups were fed standard cottonseed meal, while 
other groups received autoclaved meal. The experiment lasted 120 days. 

The unhealthy condition and retarded growth of the rats fed 40 per cent of 
standard cottonseed meal was shown to be due to the presence in the meal of 
appreciable amounts of physiologically active gossypol. The effect of the 
gossypol became apparent during the last 00 days of the test Adding inor¬ 
ganic iron to the ration or substituting autoclaved meal for the standard meal 
brought about an Improvement in the growth and well-being of the rats. 

Commercial feoding stuffs, L. S. Waxbixb and B. F. Boycb (Vermont Sict. 
Bui S28 (X9$l), pp, ii),—This is the usual r^rt (B. S. B., 65, p, 668) of the 
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protein, fat, and fiber contents of 2,080 samples of feeding stuffs collected for 

official inspection during December, 1930. , 

Silage and trench sUos In Colorado, H. B. Osland (Colorado 8ta. Bui. S80 
(1931), pp. 21, figs, 11).—The advantages of silage, crops suitable for silage in 
Colorado, and the value of silage for dairy cattle, for fattening and wintering 
catUe, for fattening lambs, and for breeding ewes are discussed iu this bulle¬ 
tin. A section on trench silo construction and use is nolocl on p*ige 384 

Barley as a fattening feed for cattle and swine in South Dakota, J. W. 
Wilson and T. Weight (South DaTcota Sta. Bui. 262 (1931), pp. 39). In the 
studies in part 1 of this bulletin, 2-year.old steers and calves were used. 
As a single feed barley was not equal to com for either class of animals. 
Adding linseed meal to the ration increased the value and cost of the gains. 
On the average it required about one-eighth more barley for 1 lb, of gain 
than it did corn, this being attributed to the higher percentages of oil in the 
corn and of protein and hull in the barley. Com silage proved to be satis¬ 
factory as the sole roughage for calves on a grain ration. 

The results reported in part 2, some of which have been previously noted 
(E. S. R., 63, p. 62), showed that, as compared with shelled corn, ground 
barley fed without a protein supplement to spring pigs on rape pasture had 
93.3 per cent of the feeding value of the corn. Ground barley fed with tankage 
to pigs on pasture had a feeding value of 82 per cent, and when fed with 
tankage and linseed meal had a feeding value of 89 T)er cent of that of corn. 
Substituting linseed meal for one-tlilrd of the tankage in a ration of ground 
barley and tankage fed to pigs on pasture effected only a slight saving in feed. 
Tiimiting the amount of tankage fed resulted in a slight decrease tn cost of 
gains. The carcasses of pigs fattened on ground barley, a protein supple¬ 
ment, and pasture were as good as those fattened on com. 

For fall pigs in dry lot, ground barley fed with tankage and alfalfa hay 
had 90 per cent of the feeding value of corn fed with the same supplements. 
Ground barley fed with tankage, linseed meal, and alfalfa hay compai‘ed with 
shelled com and the same supplements fed to fall pigs In dry lot had a feeding 
value of 98 per cent of that of corn. Replacing one-third of the tankage witli 
linseed meal in a ration of ground barley, tankage, and alfalfa hay revealed 
a value of 90 per cent of that of corn. 

The average of the experiments with ground barley and a protein supple¬ 
ment fed to pigs on pasture was 86 i)er cent of the feeding value of corn, 
while for pigs in dry lot it had a feeding value of 05 per cent of that of corn. 

Steer feeding (Kentucky Sta. Ept. 1930, pt. 1, p. 2t). —^A lot of 27 steers 
averaging 942 lbs. per head was fed from January 7 to May 20 on pasture 
with access to a barn, while another lot of 28 steers averaging 051 lbs. per 
head was fed for the same period on pasture with no shelter. In both lots 
the average daily ration consisted of 2 lbs. of cottonseed meal, 10 lbs. of shelled 
com, a little over 80 lbs. of com silage, 8 lbs. of bluegruss chaff, and all the 
clover hay they would consume. The average gain per head was 236 lbs. in 
the lot with shelter and 231 lbs. In the lot without shelter. 

Make study of rickets in calves, O. F. Huffman (Michigan Sta. Quart. Bui, 
14 (1931), No. 1, pp. 42 - 45 , figs. 4).—'The preliminary results of this study indi¬ 
cate that calves require vitamin D, On a basal ration low In vitonxln D and 
away from sunlight calves developed rickets, while calves fed tho same ration 
but tamed into an open lot were normal. Supplementing the basal nation 
with cod-liver oil in the lots kept away from the sunlight prevented the develop- 
m&at of rickets, and the same was true when 2 lbs. of sun-cured timothy hay 
was fed to these lots. It Is deemed likely ^t hay Is the principal source 
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Titaxuln D for dairy cattle during the winter months, and since calves begin 
to eat hay at an early age this explains why under ordinary farm conditions 
calves fail to ^ow signs of rickets during this period. 

Soybean and alfalfa hays for wintering pregnant ewes, W. B. Haitmond, 
X M. Ewabd, and 0. 0. Cotbertson (Iowa Sta. BuU 282 (1081), pp. 

The object of this experiment was to determine the relative value of alfalfa 
hay, soybean hay, and two different combinations of these hays, and to note 
the effect of the soybean hay upon the health and production of ewes and their 
offspring. Ewes were divided into four lots of 10 head each and bred to a 
Hampshire ram beginning October 3. They were fed until the lambs were 60 
days old. The ration fed to lot 1 consisted of shelled com, limited to 1 lb. 
per ewe, corn silage, alfalfa hay full-fed, and salt The other lots received 
shelled corn in amounts limited so as to regulate gains to approximately those 
of lot 1, and all received silage and salt In addition lot 2 received approxi¬ 
mately three-fourths as much alfalfa hay as lot 1 and soybean hay full-fed; lot 
3, approximately one-half as much alfalfa hay as lot 1 and soybean hay full-fed; 
and lot 4, soybean hay full-fed. 

There were no significant differences in the feeding value of the soybean and 
alfalfa hay, and the combinations of the two hays were also efficient roughages. 
When the soybean hay was fed, less grain was required to keep the ewes in 
comparable condition than when alfalfa hay was fed, and a combination of the 
hays required even less grain than either hay fed singly. Soybean hay stimu¬ 
lated salt consumption. Using the edible feed consumed daily as the basis 
of comparison, 100 lbs. of soybean hay fed in lot 2 saved 102 lbs. of alfalfa hay 
and 54 lbs. of corn fed in lot 1. On the same basis, 100 lbs. of soybean hay 
fed in lot 3 saved, as comimred with lot 1, 108 lbs. of alfalfa hay and 26 lbs. 
of com, while 100 lbs. of this hay fed in lot 4 saved 107 lbs. of alfalfa and 11 
lbs. of com as fed in lot 1. When both hays were available a combination 
of the two with corn, silage, and salt was desirable, although either hay alone 
produced satisfactory results in this test. 

There were no significant differences in the lambs bom in the different lots. 
The substitution of soybean hay for part or all of the alfalfa hay resulted in 
an increased yield of scoured wool by the ewes. 

Make tests of rations for lambs, G. A. Baowir (Mkihigan Sta, Quart, Bui., 
U (lost), No. 1, pp. In this test eight lots of 16 western feeding lambs 

each, averaging 63 lbs, per head, were fed from November 14 to February 6, 
except lots 1, 7, and 8, which were fed to Febraary 20. In addition one lot of 
20 native medium wool lambs, averaging 60 lbs. per head, and a similar lot of 
native fine wool lambs, averaging 69 lbs. per head, were fed from November 28 
to Febmary 6 and 20, respectively. Alfalfa hay was fed to each of the first 
eight lots, and in addition the respective lots received shelled com; sh^led corn 
and silage; shelled com and linseed meal 7:1, and silage; oats and linseed 
meal 7:1, and silage; oats and linseed meal 14:1, and silage; barley and 
silage; oats and silage; and wheat and linseed meal 7:1, and silage. Lots 9 
and 10 were fed the same ration as lot 3. 

The average dally gains in the respective lots were 0.31, 0.36, 0.42, 0.37, 0.87, 
0.87, OBI, 0.83, 0.47, and 0.34 lb. per head. Adding com silage to the ^^od 
com and alfalfa hay ration increased the rate and economy of gains, while the 
farther addition of linseed meal resulted in more rapid gains and a slight re¬ 
duction in the cost of these gains. Adding linseed meal to a ration of oats, 
silage, and alfalfa hay increased the rate and economy of gains, but the use 
of one-fifteenth part by weight of linseed meal was as efficient as the use of 
one^hth part Barley, silage, and alfalfa hay proved to be almost as satis- 
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factory as com, silage and alfalfa hay, and either of these rations produced 
more rapid and economical gains than oats, silage, and alfalfa hay. The ration 
containing wheat did not prove as satisfactory from the standpoint of rapidity or 
economy of gains as did similar rations containing com or oats. The native 
medium wool lambs gained more rapidly and at a lower cost than did the 
western lambs or the native fine wool lambs. 

WTieat compared with corn as a feed for hogs {Kentucky Bta. Rpt 19S0, 
pt 1, pp, 20, 21 ).—^To compare wheat and com four lots of nine pigs each, aver¬ 
aging 115 lbs. per head, were fed for 60 days. Lot 1 made an average daily 
gain of 17 lbs. per head and consumed 8,122 lbs. of ground wheat soaked 12 
hours and 283 lbs. of tankage. Lot 2 gained at the rate of 1.72 lbs. per head 
daily and ate 2,632 lbs. of shelled corn soaked 12 hours and 393 lbs. of tankage. 
Lot 3 ate 1,616 lbs. of ground wheat and a like amount of ground corn, mixed 
and soaked 12 hours, and 558.8 lbs. of tankage and made an average daily gain 
of 1.93 lbs. per head. Lot 4 gained 1.66 lbs. per head per day and consumed 
2,807 lbs. of TV hole wheat soaked 12 hours and 402 lbs. of tankage. 

The nature of the highly unsaturated fatty acids stored in the lard 
from pigs fed on menhaden oil, J. B. Bbown {Jour. Biol. Chem., 90 {19S1), 
No. 1, pp. 1S3-1S9 ).—^In this study two lots of two pigs each were fed a basal 
ration of com, tankage, alfalfa meal, and salt for 37 days. During this period 
the control lot consumed 830 lbs, of the basal ration, while the other lot ate 
270 lbs. of the basal ration and 44 lbs. of refined menhaden oil. Analytically 
this oil gave an iodine number of 177.6 and a saponification number of 187.5. 
Calculated on the basis of 1,620 calories per pound of basal ration, the caloric 
Intake of the oil-fed pigs was 16 per cent greater than that of the controls. 
The pigs on the basal ration gained 61 lbs. during the period and those 
receiving the oil gained 63 lbs. There was no apparent effect on the health 
of the animals due to the feeding of oil. 

At the end of the feeding period the pigs were slaughtered, and samples of 
back fat and leaf fat and the livers and brains were removed for analysis. The 
analyses i^owed that when the ration contained 14 per cent of menhaden oil, 
the lipids and fatty acids of the livers were decidedly more unsaturated than 
those of the controls, indicating a mobilization of highly unsaturated acids. 
Under the same conditions there was a storage of 2.7 per cent of highly 
unsaturated acids in the lard. The highly unsaturated fatty acids deposited 
were of about the same molecular weight and of lower iodine number than the 
mixture of acids isolated from the original menhaden oil. 

Feeding and management of horses, A. B. Caine {Iowa 8ta. Giro. ISO 
{1931), pp. 54, fiffs, 14 ).—The principles and practices ot feeding horses; the 
management, breeding, and selection of breeding animals; the marketing of 
horses; and the use of multihitches are described in this publication. 

[Bxperiments with poultry in Kentncky] {Kentucky Bta. Bpt, 1930, pt. 1, 
pp. lS-20).--The results of several experiments^ some of which have been con¬ 
tinued (B. S. R., 64, p. 168), are noted. 

Metalfolism in the chdeken.-^A basal ration consisting of sirtm yellow 
com, wheat middlings, salt, and cod-liver oil was fed to six lots of chicks. In 
addition the respective lots received trlcalcium phosphate; triealcium phos¬ 
phate with calcium carbonate; tricalcium phosphate with magnesium carbon¬ 
ate; calcium carbonate; magnesium carbonate; and magnesium carbonate Tfith 
calcium carbonate. At the end of 6 weeks the clicks in lot 1 were heaviest, 
while those in lot 2 were smaller, less vigorous, and more unevenly feathered 
than those In lot 1. In lot 3 the chicks grew slowly, were nervous, weak, had 
swollen leg Joints, most of them were unable to stand erect, moved only when 
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disturbed, their toes turned outward, and they waited on the distal ends of 
the tarsometatarsus. The chicks in lot 4 were normal in weight but were less 
vigorous and more nervous, while those in lots 5 and 6 did not grow as w^l as 
those in lot 1. Most of the chicks in the last two lots had swollen leg Joints, 
but not as severe as in the case of lot 3. The largest percentage of ash was 
found in the leg bones of lot 1, the smallest In lot 3, and approximately the same 
amounts in the other lota The percentage of calcium was distinctly lower In 
the ash of birds receiving magnesium carbonate, but there was little difference In 
the percentage of magnesium and phosphorus. 

Another test showed that calcium lactate could not be used as a substitute 
for tricalcium phosphate or calcium carbonate. Equal parts of calcium carbon¬ 
ate and disodium hydrogen phosphate could be adequately substituted for 
tricaleium phosphate when fed at the same calcium level. 

The fiutritive value of effffs as affected hp various vltamifi D supplements given 
to the hens ,—^In this test two lots of hens were kept in confinement and all 
sunlight except that which passed through ordinary window glass excluded; 
two other lots were confined but had the run of a screened porch; and two other 
lots were on the open range. One lot in each pair received 2 per cent of cod-liver 
oil. The pH value of the whole whites and yolks of 982 eggs were only slightly 
higher in lots receiving cod-liver oil than in lots receiving no supplement. The 
percentage of calcium, inorganic phosphorus, and iron was significantly higher, 
while the percentage of ash in the yolks was practically the same In the lots 
receiving cod-liver oil as in the lots not receiving it. The percentage of ash, 
calcium, and acid-soluble Inorganic phosphorus was lowest In the confined 
groups and highest in the groups on open range. The pH value of the whites 
was lowest In the confined lots, and the pH value of the yolks was lowest in the 
lots on open range. 

Vitamin D studies voith clMkens ,—^Pullets were divided into three groups of 
two lots each. Lots 1 and 2 were confined, lots 3 and 4 were permitted to run 
on a screened porch, and lots 5 and 6 were allowed yard range. Lots 2, 4, and 6 
received 2 per cent of cod-liver oil in addition to the basal ration. The cod-liver 
oil was effective in increasing both the winter and 10 monthi^ egg production of 
pullets, regardless of the system of hou^ng. Cod-liver oil did not Increase the 
fertility of the eggs, although the hatchabillty of fertile eggs was increased when 
it was added to the ration of the confined pullets and the pullets on yard range. 

Effects of outcrossing on egg Outcrossing with White Leghorns 

resulted in an Increase In the number of daughters laying 200 or more eggs 
and in average egg production. With Barred Bocks, however, the widest out- 
cross did not bring about any improvement. The reftults indicated that the 
advantages of outcrossing were more than offset unless the unrelated male 
came from a strain that had long been bred and selected for the characteristics 
already established in the fiock. 

The duratioii of the effect of winter sunlight on bone formation in the 
chicken, W. 0. Bussbel and 0. H. Howabd {Jour, BM. Ohem,, 91 { 1991 ), ISfo. 3, 
pp, 499-499, figs, 2) .—In this study at the New Jersey Experiment Stations, 
three lots of chicks were fed a ration consisting of 99 per cent of yellow com 
and 1 per cent of salt and liquid sMm milk, both feeds fed ad libitum for about 
7.5 weeks. Lot 1 was exposed for 1 day (February 19) when U days old to 
sunlight through C!el-C-Glass. Lot 2 was exposed for 2 bright, sunshiny days 
(February 19 and 20) and 1 partly cloudy day (February 21), while lot 3 was 
not exposed to sunlight After the exposure period the chicks were kept in 
pens where they received only sunlight which had passed throu^ window 
glass. During the course of the test and at the end of the period, analyses were 
made of the pooled bones of 8 or 10 individual birds from each lot 



166 


EXPEBIMEKT STATIOK KBOOED 


[ Vol. 66 


The test showed that 1 clay’s exposure to winter sunshine transmitted 
through Cel-O-Glass resulted in a duration of effect on bone formation and 
delayed the onset of leg weakness. A 3-day exposure resulted in a longer 
duration of effect on bone formation and still further delayed the onset of 
leg weakness. 

The winter-time management of the laying flocks W. 0. Thompson {Now 
J ersey 8tae, Giro, (19S1), pp. 52, figs, 32 ).—^This is a revision of Circular 145 
(B. S. R., 48, p. 674). 

Artificial heat in poultry houses, 0. O. Cajrd {Michigan 8la. Bpt 1930, pp. 
228, 229). — A. study was made of the use of artificial heat for increasing winter 
egg production of pullets. Single Comb White Leghorn pullets were divided 
into 6 lots of 90 birds each. In 3 of the pens 1-in. pipes were placed 30 in. 
apart in the concrete floor, and hot water at 100® F. was forced through these 
pipes, keeping the floor at about 60®. This method of heating kept the litter 
dry, so that it could be used in the pen as long as it remained unbroken. The 
second method of applying heat was by an electric fan placed above the drop¬ 
ping board, which drove the air past electric heating elements. One pen was 
held at 35® and another at 45®, WTiile the egg production in the second pen 
was somewhat larger than in the pen maintained at 36®, the difference was not 
great enough to wariaut the extra expenditure for electric power. 

A practical poultry breeding improvement program, W. 0. Thompson 
{New Jersey Stas. Bui 521 {1931), pp. 16, figs. 7).—A system for the improve¬ 
ment of poultry flocks under practical conditions is suggested. This depends 
upon the separation of pullets according to age and development, trap nesting 
of pullets, and “ blue-banding ” those pullets which in December and April give 
external indications of production capacity, and the selection of breeding males 
from high-producing hens, also taking into consideration their individual 
characteristics as to health and general qualifications. In following this system 
only eggs which weigh 26 oz. or more to the dozen should be placed in the 
incubator. Suggestions are also given for a full and descriptive designation of 
possible future breeders. 

Farther studies on the wool production of Angora rabbits, J. N, Pioka33i> 
{JBarper Adams Util. Poultry Jour., 15 {1929-30), No. 1, pp. 338-342, fig. J),— 
Continuing these studies (H. S. R„ 60, p. 567) at the University of Edinburgh, 
it was found that age apparently did not affect the wool production of Angora 
bucks up to 8 years of age. With the does, however, an increase was noted 
during the third year which was attributed to the coarsening of the fibers. No 
significant difference was found in the wool production of the sexes. The 
heaviest wool production during the year took place during the months of 
Sepiember to January, inclusive, and the lightest production from March to 
July. 

DAIRY rAEaOTQ--DAIETrirO 

The production of dairy cows as affected by frequency and regularity 
of mllkiug and feeding, T. E. Woodwabd {U. 8. Dept. Agr. Giie. 180 {1931), 
pp. 16, figs, 3). ^Elxperiments were conducted to obtain information as to how 
much more milk was produced when cows were milked more than twice a day 
than with twice a day milkings. Other factors studied were the effect 
of changes in milkers and of milking and feeding at regular and irregular hours. 
The results showed that milking cows three times a day in alternate 80-day 
periods, with 10-day transition periods, increased the milk production 11 per 
cent and the fat production nearly 10 per cent over milking twice daily. Over 
long periods of from 217 days to a year, a)ws milked three times daily pro- 
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duced approximately 20 per coni more milk and 21 per cent more fat. The 
cows milked twice daily dbiowed the greater decline in milk yield over the long 
periods. Milking once a day caused production to decline 1.8 times as last as 
milking twice a day. A comparibon of milking three and four times a day 
showed 7 per cent more milk and 6 per cent more fat when milking was done 
four times dally. It was believed that the more frequent milkings increased 
production by relieving pressure in the udder and allowing secretion to proceed 
more freely. 

Changing milkers resulted in an almost negligible decrease in milk production. 
Milking at regular Instead of irregular hours caused an increase of 0.9 per cent 
in milk and a decrease of 1.2 per cent in fat production in one test, and an 
increase of 1.5 per cent in milk and a decrease of 2.0 per cent in fat production 
in a second lest Milking and feeding regularly increased milk and fat pro¬ 
duction 3.0 and 5.2 per cent, respectively, as compared with irregular milking 
and feeding. In one test cows were milked at regular 8-hour intervals and 
then at 6-, 7-, and 11-hour intervals for 30-day periods, following 10-day 
transition periods, and the milking at irregular intervals decreased the milk and 
fat production 2.9 and 2.8 per cent, respectively. 

Relationship between form and milk prodluction of dairy cattle, E. L. 
Anthony {Mioliigmv 8ta. Rpt, 19S0, pp, 200^ St?!).*—A study of the fat produc¬ 
tion of 463 Guernsey prize winners at the National Dairy Show from 1013 
to 1922 showed that the average production of first-prize animals of all classes 
was 729 lbs. of fat; second prize, 648 lbs. of fat; third prize, 651 lbs.; fourth 
prize, 637 lbs.; fifth prize, 638 lbs.; and sixth prize, 568 lbs. of fat. These 
results Indicate some correlation of form to function. 

Sterility and breeding problems in dairy cattle (KmtuoJcy 8ta. Ept. 1980, 
pt. jf, pp. 12, iff).—In a group of 16 aged cows the average number of services 
per pregnancy duiing 1928-29 was 3.50. For 14 of these cows the average 
was 1.64 services per pregnancy. In a group of 25 heifers the average number 
of services per conception with first calf was 3.4, and a similar number of 
services was required in another group of 15 heifers. In the above-named 
group of 25 heifers, the average age at first service was 18 months, and the 
average at the beginning of pregnancy was 22.76 months. Using an average 
of 6 or 7 calves and 60 or 70 months’ milk production as the useful life of 
a cow, the delayed conception in this group of heifers represented a loss of 
approximalely 2 cows. 

Olarificallon vs. filtration of milk, D. H. Jacobsen and T, H. Olson (South 
Dalcota m. liuf, 287 (1981), pp, 13, fig. !).—Concluding this study (E. S. R., 
61, p. 67), clarification of milk was found to increase the bacterial plate counts 
134.6 per cent at 60® F., 86.1 per cent at 90®, and 20 per cent at 110®. Direct 
microscopic examination indicated that the increases were due to the breaking 
up of bacterial clumps. The increased bacterial coxmts and the more rapid 
reduction by methylene blue in clarified milk indicated that the process im¬ 
paired slightly the keeping qualities of the milk. Filtration did not cause a 
uniform change, and its effect on keeping quality as indicated by bacterial 
counts and metliylene blue reduction time was hardly noticeable. 

While both methods removed all visible sediment in milk, the clarifier was 
more efSicient in this respect than the filter. Clarification reduced the cream 
volume more at all temperatures studied than did filtration. At 60® filtration 
had no appredahle effect on cream volume, but at 90® there was a definite 
decrease. At 110® either process reduced cream volume and caused a less 
distinct cream line. 
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Clarification iremoved a greater percentage of cells in milk than did filtration, 
as well as more materiaL The material removed by the clarifier averaged 
about 60 per cent of protein, 8 per cent of fat, and 10 per cent of ash, while 
that removed by the filter averaaed about 8 per cent of protein and 50 per cent 
of fat. The nutrient material removed by either process was of no commercial 
importance. The filter required less time for operation and cleaning than 
the clarifier. 

Bifficiency of surface milk coolers tested, G. M. Tbout (Michigan 8ta» 
Quart, Bui,, U (19S1), No. 1, pp. d-9).— Tests were made to determine the efa- 
ciency and water requirements of 5 surface-type coolers, (1) conical straight 
sided, (2) spiral tubular, (3) submerged hollow cylinder, (4) large horizontal 
tubes open, and (6) small horizontal tubes closed. In types 2, 4, and 5, the 
connterflow water system was used, and a water meter was attached to all 
coolers. Milk in 10-gal. lots was poured over each cooler in each test, and an 
initial and final temperature of each lot of milk was reported. 

In the types using the counterflow water system, all yielded a milk with a 
final temperature below 60® F., averaging 68®. The average water require¬ 
ment per gallon of milk necessary to secure this temperature was 7.1 gal. The 
range in time of cooling with the types studied was from 6 to 12 minutes. 
Coolers 4 and 6 had a cooling capacity of 1.66 gal. of milk per minute when a 
normal flow of water was used. Surface coolers materially shortened the time 
required to cool milk, but their efficiency depended upon the course of the cool¬ 
ing medium flowing through them, upon the rate of milk flow, and upon the 
rapidity of the milk itself in passing over the cooling area. It required as 
much water to cool milk with surface coolers as when the tank method was 
used. 

A study of methods for cleaning milking machines, E. H. Pabkctt (In* 
diana 8ta. Bui 348 (1931), pp. 24, figs. IS ).—Concluding this study (B, S. R, 65, 
p. 172), it was found that milking machines could be kept in a satisfactory 
bacteriological condition during the summer with a minimum amount of work 
by (1) immediately at the conclusion of milking, rinsing with cold water. 
When suction is used the teat cup should be doused to procure an air brush, 
(2) Following the cold rinse with hot water (165® F., 1,5 gal. per unit), and 
when suction was used the teat cups were not donsed, and (3) placing the teat 
cups and long milk tubes on a rack and filling with a disinfectant solution. 
This solution is drained Just before milking and cold water drawn through the 
machine to remove possible traces. 

A study of disinfectant solutions showed that sodium hypochlorites and 
chloramine-Ts were satisfactory when used at strengths of not less than 200 
parts of available chlorine per million. However, chlorine solutions caused an 
unsightly precipitation in the rubber tubes. A dilute solution of lye (from 0.3 
to 0.5 per cent) was a satisfactory disinfectant for rubber tubes and did not 
cause a precipitant. 

Rinsing milking machines first with cold and hot water and then Just before 
milking with hot water and then cold water gave the lowest degree of con¬ 
tamination. When mi l kin g machines were rinsed by suction, the head of the 
machine was a source of contamination hut not sufficient to reduce materially 
the quality of the milk. 

Appended are directions for washing and disinfecting milking machines. 

SterUizing dairy utensils on the farm, D. R THBSOPHiLxrs and F. W. Atokss- 
soN (Idaho Bia. Bui. 183 (1931), pp. 28, figs, id), --This study was undertaken 
to obtain information on the sterilizing problems of the small producer of 
and cream. GDhe investigation included data on seven commercially manufao- 
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tured combination sterilizers and water beaters, one water beater, and one 
homemade sterilizer. Electricity, gas, gasoline, and kerosene were used in 
dllEorent sterilizers as sources of beat. Each sterilizer was studied from two 
viewpoints, (1) as a means of sterilizing, and (2) as a means of beating water 
for washing purposes. In the first phase a 10-gal. can was washed but not 
sterilized, then rinsed with 200 cc. of sterile water, and the bacterial count of 
tills water was determined. After sterilizing the can, it was again checked 
tor bactorl.il contamination, and the sterilizing efficiency expressed as the per¬ 
centage of bacteria destroyed. In this phase of the study the utensils were 
held in the sterilizers for varying periods. In the second phase 70 lbs. of water 
were heated from an average of 63 to 140* F. 

All of the sterilizers tested proved to be efficient in sterilization when 
operated correctly. The cabinet or steam box types were most efficient for 
all types of utensils, but were limited in capacity. The steam jet sterilizers, 
while not limited in capacity, were not well adapted to sterilizing strainers, 
separator parts, and other small utensils. A combination of the cabinet and 
open jet had the widest adaptation, Chemical sterilization is suggested as 
an alternative method or as a supplement to steam sterilization. 

Electricity was the most convenient, cleanest, freest from odors, and had 
the least fire hazard of the types of fuel used, but was the most expensive. 
Compressed natural gas was cheaper and quicker in operation than electricity 
and ranked next to it In the factors mentioned above. Gasoline and kerosene 
were the cheapest sources of fuel, but produced objectionable fumes, made the 
sterilizers harder to clean, and represented greater fire hazards. Gasoline 
proved to be superior to kerosene. 

Bacteriology of butter.—A method for studying the contaminatioii 
from chums, B. W. Hakmeb and H. 0. Olson (lotva Bta, Research Bui. HI 
(1931), pp. BB5’-248, figs. 3d).—Continuing this series of studies (B. S. B., 65, 
p. 667), a method for studying the contamination from churns was worked 
out. This method consisted of allowing a small amount of an agar medium 
containing 2.6 per cent of air-dried agar to solidify in contact with the surface 
to be studied, transferring the solidified agar to a sterile Petri dish, and counting 
the coloziies that develop on incubation. When the surface to be studied was 
nearly horizontal the agar was poured on, while with surfaces not horizontal 
the agar was poured behind a glass plate held a short distance from the sur¬ 
face by means of a gasket. 

This method gives a general pictui^ of the churn surface, requires compara¬ 
tively little equipment, and the agar preparation shows the irregularities of 
the surface covered. The method can be used for studying yeasts and molds in 
churns by a slight change in the medium. It has also been used for the 
examination of palls, cans, weigh vats, cooler troughs, and ice cream freezers. 

Test effect of starter on keeping quality of butter, P. S. LtroAS, 0. D. 
Ball, B. B. Vincent, and G. M. Teoot (Michigan 8ta. Quart. Bui, X4 (19S1), 
No. I, pp. $8-41). —this study lots of sweet cream were divided into five parts. 
One part was churned sweet; the second was churned sweet, hut 8 per cent 
of its fat weight was added with the salt in the form of starter; the third part 
was churned after S per cent of the cream’s weight in the form of starter was 
added Just before churning; the fourth part was ripened to from 0.3 to 0,35 
per cent acidity and churned; and the fifth part was ripened to from 0.45 to 
0.62 per cent acidity and churned. The samples were churned under identical 
conditions, and samples of the butter were stored at 0^ F. and used for scoring 
and chemical analyses after storage for 1 day, 1 week, 1 month, 8 months, and 6 
months. 
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The working of the starter into the butter had practically no effect on curd 
content, and the latter had no effect on deterioration of quality. The amino 
nitrogen content fluctuated in the different samples, but the differences were 
so small that they were of no consequence. The nitrogen content of sweet 
cream butter was slightly lower than that of ripened cream butter and ap¬ 
peared to increase somewhat after storage for 3 months. The Reichort-Meissl 
test and the iodine number showed no relationship to the use of starter, and 
the Kreis test alone showed any relationship to score. 

The average score of the butter after 1 day of storage showed that the lots 
ranked in the following order: 4, 8, 2, 5, and 1. After 30 days’ storage the 
rankings for score had changed to 3, 2, 4,1, and 5, and at the end of 3 months 
to 3, 2, 1, 4, and 5. At the end of 3 months many of the samples from the 
ripened cream had developed a slight fishy flavor, and by the end of 6 months 
practically all diiowed this defect. 

In another test similar samples were sent to the Chicago market tor scoring 
when fresh and after 30 and 180 days of storage. The tendency of these samples 
to deteriorate during storage approximated very closely the above discussed 
samples. 

Effects of physical curd character of milk on the quality, yield, and 
physical texture of cheese, R. L. Hill and A. 0. Mbbbill {Utah 8ta, Circ. 95 
(1931), p, 9), —^Results obtained in this study indicated that soft-curded cheese 
needed more color to get the intensity required by the market; soft-curded 
cheese cured faster; hard-curded cheese had a better body and texture, the 
soft-curded cheese being brittle and soft and having a tendency to break under 
the slightest strain; the flavor of hard-curded cheese was more delicate and 
pleasing; and the finish of hard-curded cheese was firmer and freer from 
curd cuts. 

Some factors affecting the viscosity of cream, 0, J. Babcook (U. S, Dept 
Apr., Tech. But 9Ji9 (1931), pp. 20, pis. 21, figs. 10),—TMs study was made to 
determine some of the causes for variations in the body of ci-eam. The viscosity 
of the cream was measured by an instrument similar to the standard Saybolt 
viscometer, and the time required to discharge the first 60 cc. of the 70 cc. of 
liquid capacity of the instrument was measured in seconds. The viscosity 
results in nearly every case represented the average of at least 25 detemiina- 
lions. For microscopic stady the cream was diluted 1 part to 100 with a 
solution composed of 1.6 parts of gelatin dissolved In 100 parts of water, to which 
was added 1 per cent of phenol. 

Factors affecting the fat phase of cream were of more importance in 
influencing viscosity than those affecting other phases. The viscosity of cream 
was found to increase as the hutterfat content increased and as the temperature 
was lowered. While pasteurization lowered the viscosity, the temperature had 
but little effect Viscosity of pasteurized, cream increased with age, but not to 
the same extent as raw cream. The greatest Increase in viscosity of both raw 
and pasteurized cream occurred during the first 24 hours and reached Its 
maximum in 48 hours. The increase in viscosity with age was accompanied by 
an increase in the clumping of fat globules. Gravity-separated cream had a 
higher viscosity than centrlfugally separated cream, and the lower the temper¬ 
ature of separating the higher was the viscosity. Standardizing cream had 
practically no effect on viscosity, and acidity, except when in an excess of 0.3 per 
cent, had but little effect Homogenization caused an Initial increase in vis¬ 
cosity, the increase being in direct relation to the homogenizing pressure and 
temperature, but aging produced no further increase in this viscosity. 
Rehomogenization lowered the viscosity of the cream. 
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Cooling raw or pasteurized cream slowly produced a higlier viscosity than 
when the cream was cooled rapidly. Freezing cream lowered its viscosity, and 
this character was not restored by aging the thawed cream. Storing milk at 
4° 0. before separating increased the viscosity of the resultant cream more than 
storing at 18®, and 12 honrs' storage resulted In a higher viscosity than 3 hours’ 
storage. Cream from milk pasteurized before separating had a lower viscosity 
than cream separated and then pasteurized, unless the pasteurized milk was 
cooled slowly before separating. As the percentage of solids-not-fat in cream 
increased, the viscosity increased, and this was especially true with homogenized 
cream. 

Efl!ect of heat treatment upon the quality of dry skim milk and con¬ 
densed skim noiilk for ice cream, O. E. Williams and S. A. Hall (17. 8 . Dept 
Apr. Giro, 179 (19S1), pp, JJ, flgs- 3).—^This work was undertaken to determine 
whether there was a difference In quality of ice creams containing different types 
and forms of dry skim milk and ice creams containing the better form of spray- 
dried skim milk and unsweetened condensed milk when representing over 80 
per cent of the serum solids. Spray-dried skim milk preheated to 63® 0., 
preheated to 83®, and dmm-dried skim milk, and condensed skim milk super¬ 
heated and condensed skim milk preheated at 63 and 83® were used in the 
study. The sales-prefereuce method was used for determining the most desir¬ 
able flavor and texture of the ice creams. 

The results showed that various milk solids-not-fat used in the manufacture 
of ice cream differed in their ability to impart desirable properties to ice cream. 
IThe spray-dried skim milk, preheated to 83®, was the most beneflclal of the 
dried skim milks used and a better ingredient for ice cream than three forms of 
unsweetened condensed milks studied. Superheated condensed skim milk 
improved the quality of ice cream more than when not superheated or when 
pr^eated at 83®, but was not as valuable for this purpose as spray-dried skim 
milk preheated at 83®. 


VETEEINAUT MEDICINE 

[Work in animal pathology at the Kentucky Station] (Kentucky 8ia. Rpt 
19S0^ pt, i, pp. 12 , In a study of acidosis of pregnant ewes, 18 wore 

maintained on a ration of timothy hay and corn in an attempt to produce it, 
but with negative results. Examinations, however, showed that there was a 
change In the blood approacliiug that found in actual cases of the disease. 
Of 4 oases of pregnant ewes on which post-mortem examinations were made 
the first had a vascular tumor of the pituitary, the second a hemorrhagic 
pituitary, the third a hemorrhagic pituitary and extensive calciflcation of the 
thyroid, and the fourth a normal pitifltary and thyroid. 

A study was made of the variation in Blaoterium} viscoeum cqui, which 
when isolated from infective material from young foals usually produces 
rough, mucoid colonies. "Under the conditions of artiflexal cultivation, 
these change to smooth, nonmncold forms which bear no resemblance in cul¬ 
tural characters to the rough, mucoid cultures, although their biochemical 
and serological characters remain unchanged. Smooth, nonmucoid races of 
the bacterium occasionally are isolated directly from infected foals, and their 
recognition is of importance in the diagnosis of the disease. A second form 
of variation noted in this species is the production of dwarf variants. These 
variants, which are greatly restricted la their form of growth, are similar 
morphologically and biochemically to normal strains of the bacteriumu In 
certain instances, it has been possible to demonstrate the antigenic identity 
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of dwarf variants and normal strains. The dwarf variants, wMch ordinarily 
produce small, streptoooecus-like colonies, can be stimulated by the addition to 
the medium of certain substances such as blood serum or cabbage juice so that 
they produce colonies comparable in size to those produced by normal strains. 
These dwarf variants have been Isolated directly from normal foals and from 
stock culture of B. viscosum equiJ* 

In studying the resistance of B. abortus, it was found that the organism 
remained viable on grass in a pasture upon which agar cultures had been 
sprayed in February for 6 days but not for as long as 10 days under the 
conditions prevailing, which included 0.6 in, of rain and 0.05 in. of snow with 
a temperature range of from 10 to 70^ F. In a similar esqperiment conducted 
m May in sunny weather with a temperature of from 60 to SI** the organism 
was not recovered after 24 hours. In an experhnent in November, the organism 
remained viable on the grass for 5 days but was not recovered on the sixth 
and seventh days, the temperature having ranged from 36 to 70** during this 
period. In bits of an agar plate culture placed on the ground under tall grass 
in sunny weather in June, the organism lost its viability after 2 days. Plate 
cultures exposed, uncovered, on the ground in sunny weather in October and 
November retained viability for from 8 to 5 days. The 40 strains of B. abortus 
from individual organisms studied were found to differ little in morphological, 
physiological, and serological characters from the cultures from which they 
were obtained. 

Two of 3 pregnant sows that were given intravenous injections of living 
cultures of B, abortus recently isolated from aborted cows aborted, but the 
organism could not be recovered from the placenta or from the organs of the 
dead pigs. Blood serum from all 3 of the sows responded to the test for 
antigen of the bovine strain. 

Vaccine prepared from B, aborti/vo equinus was administered to 2,167 mares 
on 69 farms. Only 7 of these mares aborted, and 2 of these were not attribnted 
lo the disease. B, abortivo equinus was isolated from the 2 fetuses of 2 mares 
that had been vaccinated only a short time before aborting, indicating that 
mares should be i mm unized before late fall or winter, so that immunity may 
be established early in the season. 

[Keport of work in animal bacteriology and parasitology at the Michi¬ 
gan Station], W. Giltnbe {MteUigan Bta, Rpt 1930, pp. 180-182, 183-188).— 
Studies by I. F. Huddleson of Brucella infections of man and animals made in 
the Mediterranean countries during the year are briefly reported upon. He 
found no evidence that the disease in humans in Tunis and the Maltese Islands 
Is caused by a species of Brucella other than B. meUtensls. It was found that 
the disease In the goat in the Mediterranean countries differs from that In the 
cow in the United States in that it is of a moi’e generalized nature and the 
symptom premature expulsion of the fetus, commonly associated with the 
disease in the cow, does not often occur. The rapid agglutination test was 
found to be as accurate and specific in the serum diagnosis of undulant fever 
in the Mediterranean countries as is the test tube method. The isolation of 
B, meUtensis from human blood could be accomplished with much more ease 
and with a higher degree of success if a special medium such as beef or veal 
liver infusion bouillon was used for the purpose. It appears that the time 
interval between Inoculation and Initial growth of B. melUensis from blood is, 
on the average, about 72 hours, but, occasionally, 16 days of incubation are 
required for Initial growth to occur. The pyretic period is the most favorable 
time for obtainlog the organism In culture from the blood. 
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A brief report Is made of work by D. B. Meyer on cooperative field experi¬ 
ments for the control of bovine infections abortion by nse of a nonvimlent 
vaccine to April 30, 1930. 

Studies by J. P. Torrey of the effect of disease in the cow on the milk have 
shown that it is a comparatively simple matter to apply the rapid agglutina¬ 
tion test to milk from each quarter of the cow’s udder and to determine the 
presence or absence of B. a'bortua infection. 

Further study of the value of colloidal iodine for the control of blackhead 
in turkeys by W. L. Chandler (B. S. R., 65, pp. 175, 772) indicates that the 
administration of a vermicidal dose of this drug materially aids in the control 
of the disease. Additional investigation of the possibility of developing a 
vermicidal iodine capsule for use in dosing poultry resulted in the production 
of an insoluble powdered colloidal iodine which gives off the iodine slowly by 
diffusion after swelling of the insoluble particles. Capsules loaded with this 
material have given a fair degree of efficiency in the removal of intestinal 
roundworms and tapeworms in chickens and turkeys and are apparently harm¬ 
less. 

Investigations of the parasitieldal value of orthophenylphenol and sodium 
orthophenylphenate by P. Young showed that while they exert no lethal action 
on parasitic worms, worm eggs, and coccidia, they do exert a powerful lethal 
action on certain ectoparasites. Poultry lice on feathers dusted with the 
powdered orthophenylphenol even when highly diluted with talc or fuller's 
earth very quickly drop off and are dead in from 5 to 10 minutes. Also sheep 
ticks when submerged in a 1 per cent soap-water solution of sodium orthophenyl¬ 
phenate and Immediately removed die within 10 minutes. The results obtained 
in dusting birds with powdered orthophenylphenol both undiluted and diluted 
with talc, fuller’s earth, or chalk up to 87 per cent are presented in tabular 
form. The results indicate that the orthophenylphenol remains effective on the 
bird for about 5 days, lice hatching from eggs after that period not being 
killed. 

In cooperative experiments with J. M. Moore, Chandler found that the in¬ 
corporation of 15 per cent iK)wdered buttermilk In the dally feed gives a fair 
degree of control of coccidiosis. In order to determine the value of daily 
feeding of small amounts of colloidal iodine (4 mg. per bird per day), the 
birds In one of two pens kept on Identical feed were administered Iodine 
in their drinking water. The experiment was run for 7 weeks, at the end 
of which time the birds receiving the iodine averaged 88 per cent heavier 
than the birds on the same feed but without iodine and the death rate was a 
little less in the iodine pen. The fact that at the end of the experiment 
0 birds in the iodine pen were considered worth keeping as compared to only 
1 bird In the control pen is considered most significant. 

In collaboration with G. A. Brown, teats were made of the value of carbon 
tetrachloride, oil of chenopodium, and various iodine preparations In the 
treatment of intestinal worms In ^eep, none of which proved very effective 
when given In maximum doses. One of the principal fkets definitely estab¬ 
lished in connection with the use of coUoidal iodine is that, when administered 
to poultry in vermicidal doses (1 oss. containing 2 per cent la and 4 per cent 
gum nrabic delivered in the gizzard, in addition to being efficient against both 
roundworms and tapeworms it does not affect egg production. 

[Reports of the Now York State Veterinary College at ComdUl TTnivei^ 
sity for the years and 1929-BO] (N. Y. BtaU Vef. (7o2l 

pp. 154, S; 19B8^0, pp. 184^ plst- 4)—Reports of clinics and re¬ 
search presented in the appendix to the 1928-29 report (B. S. B., 62, p. 260) 
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for the year ended June 30, 1929, deals with the amhulatory (dinlc, by B. H. 
Udall, M. G. Fincher, and W. J. Gibbons (pp. 81-84); the surgical and con¬ 
sulting clinics, by J. N. Frost and J. Maurer (pp. 85-87); the small animal 
clinic, by H. J. Milks and H. 0. Stephenson (pp. 88-40); the diagnostic labora¬ 
tory, by B. W. Baker and E. 0. Klussendorf (pp. 41-43); autopsies, by P. Olaf- 
son (pp. 44, 45); the diagnostic work on poultry diseases at Ithaca, by E, L. 
Brunett (pp. 46-48); and the poultry disease laboratory at Parmingdide, 
Long Island, by J. M, Hendrickson and K. F. Hilbert (pp. 49-53). The 
following papers are included: Answers to Questions regarding Bang Abor¬ 
tion Bisease in Cattle, by E. E. Birch (pp. 54-60); Bacterial Mora of the 
Bovine Pregnant Uterus, by A G. Gierke (pp. 61-74); Subcutaneous Lesions 
Which Sometimes Induce Tuberculin Hypersensitiveness in Cattle, by W. A. 
Hagan (pp. 75-82); Some of the More Eecent Eemedies, by H. J. Milks (pp. 
S3-89); Breeding Principles and Blood Test in the Control of Bang Abortion 
Bisease, by B. H. Udall (pp. 90-97); Transmission of Bacterium puUorum 
infection among Mature Chickens, by B. L. Brunett (pp. 98-110) (H, S. E., 
63, p. 776) ; The Significance of Brucella aborlus Ac^lutlnins in Human Serum, 
by C. M, Carpenter, E. Boak, and O. B. Chapman (pp. 111-125); The BfCect 
of an Alternating Electric Current on Tubercle Bacilli in Milk, by C. M. 
Carpenter (pp. 126-134); A Study of the Infiuence of Bcctleriuml pullorum 
Infection upon Some Organic and Inorganic Constituents of the Blood of S. 
C. White Leghorns, hy 0. E. Hayden and E. L. Brunett (pp. 135-142); and 
Sugar, Guanidine, and Cholesterol in the Blood of the Cow in Milk Fever, 
hy C. B. Hayden (pp. 143-152) (B. S. E., 62, p. 264). 

The reports of clinics and research presented for the year ended June 30,1930, 
deal with the ambulatory clinic, by B. H. Udall, M. G. Fincher, W. J. Gibbons, 
and S. D. Johnson (pp. 33-36); the surgical and consulting clinics, hy J. N. 
Frost and J. Maurer (pp. 37-39); the small animal clinic, by H. J. Milks, H. C. 
Stephenson, and G. W, Cangl (pp. 40-42); autopsies, by P. Olafson (pp. 43, 
44); the Biagnostic Laboratory, by B. W. Baker and E. C. Klussendorf (pp. 
45-47); the diagnostic work on poultry diseases at Ithaca, by B. L. Brunett 
(pp. 48-50); and the poultry disease laboratory at Farmlngdale, Long Island, 
hy J. M. Hendrickson and K. F. Hilbert (pp. 51-55). The following articles arc 
given: The Agglutination Test in Eelation to the Persistence of Boat, aT>ortus 
in the Body of the Cow, by E. E. Birch and H. L. Gilman (pp. 66-88); Para¬ 
typhoid Infection of Pigeons, by B. L. Brunett (pp. 89-03) (B. S. E., 63, p. 
770); Bsperiments on Hog Cholera and Bog Bistemper, by J, W. Benner (pp. 
94-104) (B. S. E., 65, p. 269); Pullorum Bisease in the Mature Turkey, hy B. L. 
Brunett (pp. 105-108) (B, S. E., 64, p. 665); Bact alorius Infection in the 
Fowl, by H. L. Gilman and E. L, Brunett (pp. 109-113) (B. S. E., 04, p. 662); 
Transmission of Bacterium pullorum Infection amond Mature Chickens, II, 
by B. L. Bninett (pp. 114r-116); Diseases of the Perineum, by H. J. Milks 
(pp. 117-123); Studies on the Cellular Changes in Pigs’ Blood during 
the Development of Hog Cholera, by S, Shu (pp. 124-136); Pyometra in 
Bitches, by H. Stephenson (pp. 187-141); The Elimination of Bact. atortus in 
the MUk of Cows, by H, L. Gilman (pp. 142-156) (B. S. B., 63, p. 772); Bang 
AboiHon Bisease in Eelation to Interherd Transfer of Cattle, by E. E. Birch 
(pp. 157-166) (B. S. E., 63, p. 773); Experim^ts on Attenuating Hog Cholera 
Virus with Chloroform, by S, Shu (pp. 167-173); and A Study of Some Organic 
and inorganic Constituents of the Wing and Throat Blood of Laying and Non- 
Laying Ehode Island Eed Hens, by 0. B. Hayden and J. Sampson (pp, 174-182). 

Bepoit of the Veterinary Department, Burma (Including the Tnseln 
Veterinary OoUege), for the year ended the BAst March, AOSO, B. T. 
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MncHBSLL (Burma Vet Dept, Rpt, 19S0, pp, [S3+2+4+^9, pU. 3).—Included In 
this report are sections on administration, contagions diseases in the districts, 
the incidence of contagions diseases in the stock of the Province during the 
year, measures for the control of contagious diseases of animals, noncontagious 
diseases, etc. 

Anthelmintic tests of chlorinated alkyl hydrocarbons and a correlation 
between the anthelmintic eUlcacy and the chemical composition, W. H. 
Wbight and J. M. Schapfeu (Jour, Parasitol,, 16 (1929), No, 2, pp, 101, lOS ),— 
In critical tests of 17 different compounds ranging in carbon content from two 
to six atoms in the alkyl group and containing one to five chlorine atoms, new 
and piomising anthelmintics were found. Among the most efficacious and at 
the same time apparently the least toxic of these compounds were w-butyl 
chloride, 98 per cent effective for ascarids and 82 per cent effective for hook¬ 
worms ; 2-chloi-penlane, 82 per cent effective for ascarids and 93 per cent effective 
tor hookworms; 3-chlorpentane, 60 per cent effective for ascarids and 94 per cent 
effective for hookworms; and isr-butylidene chloride, 100 per cent effective for 
ascarids and 95 per cent effective for hookworms. The compounds were ad¬ 
ministered to dogs in doses of 0.1 to 0.6 cc. per kilogram of body weight, and 
the percentages reported are based on the total number of parasites removed 
by the drug in the several dosages used, as compared with the number origi¬ 
nally present in the dogs treated. There appeared to be a direct corr^Uou 
between the anthelmintie efficacy and the solubility of the compounds tested. 
The most soluble as well as the least soluble compounds were usually the 
least effective. 

The use of liquor folliculi in obstetric veterinarian practice, G. Piobxki 
and S. BiVABiaxA (Endocrinologyn 15 (19$1), No, 3, pp, i9^^d^).--The authors 
conclude that treatment ^vith the estrofollicolina is a valuable means in 
obstetric veterinarian practice, especially for cases of endouterine inflammatory 
processes, to combat which the most rational therapeutic means often have 
hitherto been ineffective. 

A critical study of the Brucella agglutination reaction and abortion 
rate in a herd of cattle under natural conditions, I. F. Hxtddubison and 
L. n. Smith (Jour, Amer, Vet, Med. Ahboo,, 19 (1931), No. 1, pp. 63-78; a'be, in 
Michigm 8ta. Quart, BuL, U (1931), No. 1, pp. 52, 53).—In this contribution 
from the Michigan Experiment Station and the Detroit Creamery Farms at 
Mount Clemens, Mich., cooperating, compiled records of the serological tests 
and abortions occurring in a total of 541 animals from 1923 up to the time of 
writing are preseuted, the details being given in tabular form. 

Further studies of the test-tube agglutination test for the diagnosis of 
Bongos disease (contagious abortion), C. P. Fitch, O. E. Donhah, and 
W. L. Boyd (Mmne^iota 8ta, Tech. Bui. 77 (1931), pp. 69).—This contribution on 
the agglutination test for the diagnosis of infectious abortion reports upon 
studies conducted iu continuation of those previously noted (E. S. B., 65, p. 
177). 

** The titers of agglutinatiug sera were not appreciably influenced by a broad 
zone in pH values of Baot[eriunb] abortus antigens, such variation in pH 
resulting from the addition of dilute solutions of HOI and NaOH to the antigen. 
The reactions of agglutination sera were not appreciably altered when tested 
with B. abortus antigens having concentrations of NaOl between approximately 
0.25 and 8 per cent. The rate of agglutination usually increases as the tem¬ 
perature rises up to an optimum of 55° O. Some slow agglutinating sera are 
encountered In all of the ranges of agglutinin content of sera. With such 
sera, increasing the temperature of incubation of tests can not be substituted 
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for the 48 to 72 hour time element necessary for attaining the maximum 
Agglutination titers. 

precipitate (‘false agglutination’) was observed in incubated tests of 
hemolyzed sera with antigens containing 0.5 per cent phenol or 0.1 per cent 
cresoL The ‘ true agglutination ’ titer of some low agglutinin content sera was 
masked in incubated tests when such sera containing hemoglobin were tested 
with such antigens. Boom temperature is more satisfactory than incubation 
temperatures for holding agglutination tests of hemolyzed bovine sera with 
antigens containing 0.5 per cent phenol or 0.1 per cent cresol. Fresh unpre¬ 
served antigens and those preserved with 0.25 per cent formalin are more 
satisfactory than antigens preserved with 0.6 per cent phenol or 0.1 per cent 
erosol for Incubated tests of hemolyzed bovine sera for the diagnosis of Bang’s 
disease. This advantage is, however, overshadowed by disadvantages of 
such antigens. It appears that workers using B. altortus antigens preserved 
with 0.5 per cent phenol or 0.1 per cent cresol must choose between the dis¬ 
advantages of incubating agglutination tests of bovine sera, some of which 
contain hemoglobin, and the disadvantage of delaying the results until the 
third day, when holding the agglutination tests at room temperature. 

“ The temperature that interfered with the activity of B. abortus agglutinin 
in bovine serum varied somewhat in different sera. In some sera the 
agglutinin was partially destroyed by heating at 68® for 1 hour. The incuba¬ 
tion of agglutination tests of bovine sera at 55® is a satisfactory procedure 
providing the thermoregulating mechanism of the water bath is sufficiently 
accurate to prevent the temperature of the bath reaching approximately 68® 
at any time.” 

Two methods, (1) holding the tubes in the hands and shaking, and (2) 
observing the tubes in racks of observation of agglutination tests with 1 ml. and 
2 ml. amounts on antigen, were compared. There was no preference In these 
two methods from the standpoint of uniformity of the results of observation 
of agglutination. Shaking of agglutination tests (in shaking machines) for the 
diagnosis of Bang’s disease was not successful as a means of hastening the 
agglutination reaction to a point that would permit Immediate final observation 
of tho tests. The sensitivity of antigens prepared from cultures transferred 
on horse serum agar, glycerin agar, and liver infusion agar for approximately 
8 months was not appreciably altered. Befrigerator temperatures were found 
to be decidedly advantageous for storing bovine serum as compared to room 
temperature. Bemoval of the clear serum from the coagulated blood and 
storing it in clean sterile test tubes was decidedly advantageous as compared 
to holding the serum on the clot. 

Johne’s disease (paratabercnlosis), I, n, E. Lash and W. M. IMoixXiER 
{Jersey BtU, and Dairy World, 50 {19$l)t Nos. 27, pp. 11S5, USB; 28, pp. 1176, 
1196, li^).—This Is a practical account. 

Studies in the variability of tubercle bacilli.—A rapid-growing bovine 
type, G. B. Eebd and 0. B. Kic® {Camd, Jour, Research, 4 (1931), No, 4, pp, 
pis. 5).-—This rapid-growing strain of the bovine tubercle bacillus was 
detected in the course of variability studies on a considerable series of 
cultures of tubercle bacilli and related species of add-fast bacteria. “It is 
shown that this avirulent, rapid-growing strain consists of B types which 
appear to be stable in acid fluid media and more or less stable on solid media. 
Bapid transfers through strongly alkaline fluids or growth in large volumes 
of similar nmdia result in appreciable dissociation into S types. The S types 
were unstable, particularly in add fluid media, and readily reverted to the 
^ form,*' 
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trriiiar3r calculi In sheep«—A progress report, B. E. Pontius, R. H. Oaee, 
and L. P. Doyle (Awier. 800. Aniin. Prod, Proo. 1930, pp, 185-190, figs, jg ),—A 
more detailed account of the studies here reported has been noted from another 
source (E. S. R., 65, p, 379). 

Yhe blood pressure of the pig and the influence of non«nenrous and 
nervous factors on the cardiovascular apparatus, H. H. Dukes and L. H. 
SCHWAETE (Jour, Amov, Vet, Med, Assoc,, 79 (1931), No, 1, pp, 87-62, ftffs, 21),— 
The authors found the moan blood pressure in the ligated carotid artery 
of the 14 pigs under local anesthesia to average 169 mm. H!g, 

Experiments to determine the effect of sodium hydroxid and calcium 
hydroxid on the virus of hog cholera, 0 . N. MoBbyde, W. B. Niles, and 
0. G. Cole (Jour, Amer, Vet, Med, Assoc,, 79 (1931), No, 1, pp, 87-89) .—The 
authora’ testfe, the details of which are presented in tabular form, show Quite 
clearly that 3 per cent sodium hydroxide in combination with 2 per cent milk 
of lime is effective in destroying the virus of hog cholera in virulent blood 
within 15 minutes. 

N-butylidene chloride, a new drug for the treatment of equine stron- 
gylidosis, W. H. Wbight, H. B. Raitenspebgeb, J. Bozicevich, P. 0 . Undeb- 
woon, and J. M. Schaefeb (Jour, Agr, Research [U, 8 ,] 43 (1931), No, 4 , pp, 
2^-302 ),—^The work of Wright and Schaffer, noted on page 175, led to the test¬ 
ing of this drug as a ti’eatment for strongylidosis in the horse with a view to 
displacing chenopodium, the drug most frequently used but which has been ob¬ 
jected to because of its toxicity. 

In the experiments conducted, the details of which are presented, N-butylidene 
chloride was found when administered to 4 animals at a dose rate of 0.207 to 
0.333 cc. per kilogram of body weight and followed in 5 hours by 960 cc. of raw 
linseed oil for a 1,000-lb. animal to be efficacious in 50, 94, 100, and 100 per 
cent, respectively, against Strongplua spp. and in lOO per cent in all 4 animals 
for cylicostomes. 

" In other tests the efficacy of N-butylidene chloride for the above-mentioned 
parasites was considerably lowered where the drug was administered in raw 
Unseed oil or where it was followed by aloes or by a castor oil-mineral oil 
mixture. When administered in raw linseed oil, N-butylidene <ihloride was 
relatively ineffective for the removal of ascarlds, but when given without oil 
the drug was apparently effective for the removal of this species. N-butylldene 
chloride, administered to 3 animals weighing from 800 to 1,200 lbs., in doses of 
60 cc. in capsules, failed to destroy one Eabrvwma musoae in 1 animal; was 
65.5 per cent effective for this species in a second animal; and was 97.2 per cent 
effective for JL mtotvstmna in a third animal. It seems probable that a pre¬ 
liminary gastric lavage would add to the efficacy of N-butylidene dbiloride 
against Ealromma spp. The drug was relatively ineffective against hots. 
Species of parasites other than those mentioned above were not present in 
sufficient numbers to warrant flnal condiuslons. 

'' N-butylidene chloride was well tolerated and produced no gross pathological 
alterations. Microscopical pathology in the livers of treated animals was 
confined to cloudy swelling with some fatty degeneration but no central 
necrosis. In two of three animals the drug produced only a hyperemia of the 
kidneys, but in the third animal cloudy swelling and d^eneration of the 
tubular epithelium were present The severity of the lesions in this animal was 
apparently associated with increased absorption of the anthelmintic due to 
insufficient purgation.*' 

Poisoning in chickens with whorled milkweed, H. W. Campbell (Jour, 
Amer, Vet Med, Assoc,, 79 (1931), No, 1, pp. Idfl-id-ji).—This is a brief report 
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upon the poisoning which resulted in a flock of 700 8-weeks-old pullets on a 
ranch in California from feeding upon narrow-leafed whorlod milkweed 
(Asclepias mewiocma)^ previously known to bo poisonous to sheep, cattle, and 
goats. 

Demonstration of presence of fowl pox virus in wild caught mosquitoes 
(Gulex pipiens), I J. Bjliglbr and M. Aschner (*Sfoc. JHarpL BioL and Med. 
Proc.y 28 {1931), No. pp. 463-465) .—The authors have now obtained evidence 
(B. S. R., 62, p. 774) by feeding and Inoculation experiments that C. pipiens 
taken in the vicinity of chickens Infected with fowl pox harbor the virus. 
Spontaneous infections developed among healthy chickens kept in separate 
cages in the same room with infected ones, when the room was infested with 
this mosquito. Some of these mosquitoes, taken in the room where Iho infec¬ 
tions occurred, as well as in a room outside but adjacent to the animal house, 
were shown to harbor fowl pox virus. Thus it appears that 0. pipiens may 
serve in nature as an active agent in the spread of epidemics of fowl pox 
among chickens. 

Results of experiments with the use of pigeon-pox virus as cutaneous 
vaccine against fowl-pox, B. P. Johnson (Jour. Amer. Vet Med. Attsoo., 19 
(1931), No. 1, pp. 81-86, ftps. 2).-—In studies at the Virginia Experiment Station 
pigeon box vaccine was foxmd to be a very satisfactory immunizing agent for 
preventing natural infection with chicken pox. The product prepared was not 
100 per cent efficient in immnnlzing against artificial infection. Pigeon pox 
virus vaccine seemed to have no ill effects upon the birds, nor was any de¬ 
crease noted in egg production following its use. 

Accuracy of three cooperating laboratories in detecting pullorum dis¬ 
ease by the agglutination test, J. Bielt, 0. B. Sawyer, G. H. Hamilton, 
W, T. Johnson, and B. M. Dickinson (Jour. Amer. Vet. Med. Assoc., 19 (1931), 
No. 1, pp. 19-36, figs, IB).—This is a contribution from the University of British 
Columbia, the *Western Washington Experiment Station, and the Oregon Experi¬ 
ment Station, cooperating, and reports the findings of the three laboratories in 
agglutination tests for the detection of pullorum disease. 

" Fifteen negative and 15 positive reacting fowls were procured at random 
by each of the three laboratories, and all surviving were bled four times at 
4-week intervals for cooperative agglutination testing for pullorum disease. 
Three blood samples were drawn from each fowl at each bleeding and tested 
at British Oolnmbia, Washington, and Oregon laboratories, each applying its 
own technic. A total of 1,041 blood samples was tested and a diagnosis made 
for each—631 positives, 8 suspicious, and 502 negatives, or a disagreement of 
0.77 per cent of the 1,041 diagnoses. The disagreements in agglutination tost 
diagnoses among the laboratories were from negative or positive to suspicious 
and not negative to positive or the reverse. One fowl clianged from negative 
to positive, but none changed from positive to negative. 

“ Post-mortem findings of the 46 positive reacting fowls definitely established 
8 lahnonella'] puUora infection in 44 (95.65 per cent) and characteristic lesions 
in the other two indicated a probable 100 per cent 8 . pullora infection. Post¬ 
mortem findings of the 44 fowls which never gave a positive reaction were 100 
per cent negative, as determined bacteriologlcally and by absence of 8 . puUora 
lesions. AH three laboratories were in absolute accord in the 342 test diagnoses 
of the 15 positive and 16 negative reacting fowls of laboratory 3, and post¬ 
mortem examinations established the positive fowls infected and the negative 
fowls not Infected, as determined by gross and bacteriological examinations.” 

Avian coGcidlosis, It B. Bebrassier (Ohio 8ia. Spec. Oirc. 34 llBSl’l, pp. 1, 
figs. 2).—A brief practical account of this disease and means for its control. 
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The morphology and life history of the fowl nematode Ascaridia lineata 
(Schneider), J. B, Ackebt (Parasitology, B3 (J931), No. S, pp. 860-319, pis, 2, 
figs. 26). —^This is a contribution from the Kansas Experiment Station and the 
Molteno Institute for Research in Parasitology at tbe University of Cam¬ 
bridge. 

Studies were made of the morphology, with special emphasis on the taxo¬ 
nomic characters, of 220 mature male and female A. lineata from chichens 
at Manhattan, Kans., and Cambridge, England. “ Eggs arising in the anterior 
ovary pass into the posterior uterus; similarly, eggs from the posterior ovary 
pass into the anterior uterus. In young females eggs may be fertilized at 
any place in the uteri; in adults fertilization occurs near the distal ends of 
the uteri. With the aid of a micromanipulator, a small structure in one 
pole of the mature egg, previously described as an opening, an opercular plug 
in the shell, or as an internal thickening of the shell, was found to be a solid, 
conical appendage of the vitelline membrane, free from the sheU. Fertilized 
eggs develop to the coiled embryo (infective) stage in 16 days when incubated 
in water at 80** C.; in 1 mm. of water at 83® they become infective in 10 days. 
Water cultures of fertile eggs do not develop when kept at constant tempera¬ 
tures of 0® or of 10®; at 15® development proceeds. Constant refrigeration of 
fertile eggs in water cultures for 1 month at 0® so lowers the vitality that, 
on being incubated subsequently at 30®, they divide slowly and soon die. 
Keeping the eggs at 10® for 1 month has no deleterious eftect on them when 
incubated subsequently at 80®. 

In hatching, the embryo may escape from any part of the egg shell, either 
in the duodenum of the host or in water cultures. Newly hatched larvae 
swallowed by the chicken seldom become established. Infestations normally 
result from the ingestion of embryonated eggs. The habitat of A. lineata is 
the duodenum, especially the portion which is a few centimeters posterior to 
the enti'ance of the bile ducts. Determination of H-ion concentrations showed 
that the nematodes live in nearly neutral media (average 6.7). Penetration 
of the duodenal mucosa by larvae 10 to 17 days old is frequent in young 
chickens. Occasionally, a larva goes on through the intestinal wall to the 
liver and lungs, but ordinarily, after the seventeenth day the young worms 
withdraw from the mucosa into the lumen of the intestine. Young A. lineata 
grew to maturity in 50 days in chickens parasitized when about a month old. 
In six 8-day periods following hatching of the larvae the average daily growth 
in length per period was about 0.12 mm. in the first period, 0.75 noun, in the 
second, 3.5 mm. in the third, fourth, and fifth periods, and 8 mm. in the 
sixth period. 

** At least three molts occur before the adult form of the nematode Is de¬ 
veloped. Important morphological changes associated with the molts include: 
After first molt, presence of preanal swelling (males) and of anal prominance 
in both sexes; after second molt, lips with oral papillae and denidgerous ridges, 
projecting lateral folds (alae) present in newly hatched larvae replaced by 
nonprojecting lateral lines, females with vulvu and shorter tail proportion¬ 
ately, and males with preanal sucker and three pairs of caudal papillae; after 
third molt, external characters similar to those of the adult A. lineata:' 

Recent developments in the importance and control of the intestinal 
roundworm, Ascaridia lineata (Schneider), of chickens, J. E. Aennsr 
(TJ. 8. Egg and* Poultry Mag., 37 (1981), No. 6, pp. 6&-60, 68-78, figs. 4)^-Thls 
is a practical account noted from another source (E. S. B., 64, p. 177.) 

SorcQsporidiosis in ducks, W, A. Eixjarsr (Parasitology, 23 (1981), No. 8, pp. 
282-285, pi. 1). —^This contribution from the Minnesota Experiment Station con¬ 
sists of a general review of the subject and presentation of additional cases, 
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A laryngotracheltis syndrome in wild goose associated with pneumo¬ 
mycosis, E. Gbaham and F. Thobp, jb. {Jour. Amor. Yet. Med. As&oc., {19S1), 
No, It pp, 90-d4t Ms, 5).—The authors report upon a laryngotracheitis syndrome 
In a wild goose in Illinois, associated with gross exudative lesions of the respira¬ 
tory tract and mild congestion of the lungs, which proved to be a mycotic 
pneumonia. The mycosis was not communicated by direct swab of the larnyx 
and trachea or by sterile filtrates prepared from the exudate in the respiratory 
tract when administered to healthy chicks one month ot age. 

AGBICTIlTTJILai. ENGnSEEBIN 

Surface water supply of the United States, 1928, V—VIU, X, XU C 
(17. 8 . Qeol. Surveyt Water-Supply Papers 665 {1981), pp. 7+109, fig- ^66 
{1981), pp. VII+20rtt fig, 1; 667 {1981), pp. IV+80, fig. 1; 668 {1981), pp, V+ 
123, fig. 1; 6710 (1981), pp. V+95, fig. 1; 674 {1981), pp. VI+155, fig. f).—Of the 
papers which here present the results of measurements of fiow made on streams 
during the year ended September 30, 1928, No. 666, prepared in cooperation 
with the States of Minnesota, Wisconsin, Illinois, and Missouri, covers the 
Hudson Bay and upper Mississippi River Basins; No. 666, prepared in coopera¬ 
tion with the States of Montana, Wyoming, Colorado, Missouri, and Kansas, 
the Missouri River Basin; No. 667, prepared in cooperation with the Slates 
of Missouri, Arkansas, Colorado, Kansas, and Texas, the lower Mississippi 
River Basin; No. 668, prepared in cooperation with the State of Texas, the 
western Gulf of Mexico basins; No. 670, prepared in cooperation with the 
States of Utah, Nevada, California, Oregon, and Wyoming, the Great Basin; 
and No. 674, prepared in cooperation with the States of Oregon and Washing¬ 
ton, the Pacific slope basins in Oregon and lower Columbia River Basin. 

Surface water supply of Snake River Basin, 1927 {U. S. Qeol. Survey, 
Water-Supply Paper 658 {1931), pp. 71+280, fig. j().—This report, prepared in 
cooperation with the States of Idaho, Oregon, Nevada, and Washington, presents 
the results of measurements of flow on streams in the Snake River Basin during 
the year ended September 30, 1927. 

Surface water supply of Pacific slope basins in California, 1929 {U. 8 . 
Qeol. Survey, Water-Supply Paper 691 {1981), pp, IX+294, fiS- 1).—This re¬ 
port, prepared in cooperation with the States of California and Oregon, presents 
the results of measurements oi flow made on streams in the Pacific slope basins 
in California during the year ended September 30, 1929. 

Geology and water resources of the middle Boschutos River Basin, 
Oregon, H. T. Sibabns {TJ. S. Qeol. Survey, Water-Supply Paper 687-D {1981), 
pp, 7+125^18, pU. 9, figs. 5).—The results of an investigation of the geology 
and water resources of an area of about 288 square miles in central Oregon 
are presented, the main purpose of which was to secure information relating 
to dam kites on the Crooked River from its mouth to Trail Crossing. The geol¬ 
ogy of the upper and lower box canyon dam sites on the Crooked River, and the 
Metolius dam site^ on the Deschutes River, is described in detail. 

The monthly maximum, minimum, and mean disdiarges of the Deschutes, 
Crooked, and Metolius Rivers are given for all gauging stations in the area. 
The quality of the surface and ground water of the area is excellent. The 
rivers are mostly fed by large springs, many of which lie within the area 
described. Records of all the wells and a map showing the contours of the 
water table are given. All the rocks older than the Deschutes formation yield 
water sparingly or not at all, but wells obtain large yields in the Deschutes 
formation, especially in the intercalated basalt flows below the water table. 
The intracanyon basalt also is very permeable but usually yields water only 
near the base. 
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The springs in the area are numerous. The spring inflow into the Crooked 
Biver in a stretch of about 19 miles amounts to about 950 cu. ft. a second, or 
620 million gallons a day. Likewise, the Deschutes River in traversing the 
area gains about 400 cu. it. a second of spring water. The total annual ground 
water discharge of this area amounts to about 1,000,000 acre-feet. 

The power possibilities and the existing plants on the Deschutes and Crooked 
Rivers are described. 

Method to tell power stream will furnish, W. H. Sheldon (Michigan 8ta. 
Quart. Bui, H (1951), "No. 1, pp. 16-19, flgB. 5).—method Is described for de¬ 
termining the amount of power which a small stream is capable of developing, 
which involves the use of a temporary weir dam with a rectangular notch. 

Graphic data are included on the width of the weir, depth of the water 
flowing over the weir, available head, and horsepower developed. 

Check dams control debris movements on mountain streams, L. M. 
WiNSOE (Bngm. Neu\S’Rec., 107 (1981), No. 8, pp. 290, 291, figs. 5). —^The results 
of investigations on the use of check dams and other means for separating 
debris from mountain streams under flood conditions in order that the water 
may bo used for irrigation, as conducted by the U. S. D. A. Bureau of Public 
Roads and the Utah Exi'^eriment Station, are briefly presented. The control 
works consist essentially of a gravel barrier constructed across the stream bed 
at a location such that the stream above the barrier may spread over the area 
several times the normal width of the channel. This results in retardation 
of the velocity of the water some distance above the barrier and produces a 
pond of still water immediately above it. The stream commences to unload its 
burden at the point where it begins to widen, and by the time it reaches tlxe 
spillway the heavier debris has been deposited. The water impounded behind 
the barrier acts as an equalizing reservoir and lowers the peaks of the floods. 

Terracing experiments, 1930--S1, H, H. Finnell (lOklahomaTi Panhandle 
8 ta,, Panhandle Bui. 81 (1981), pp. 5-9).—This is the third progress report of 
these experiments (K. S. R,, 61, p. 77; CD, pp. 276, 878). In general, it has 
been shown that terraces must be built close enough together to prevent ex¬ 
cessive accumulations of water at any one place in the field during heavy 
rains. Impounding more water in a particular area than the crop occupying 
that space can ofCectivoly utilize results in waste which markedly decreases 
the eflacloncy of the tei^race system. 

In run-off studies it was found that the percentage was largely affected 
by the character of cover or crop on tlie land, the least run-off being observed 
where grass was growing. 

There appears a tendency for the moisture gains accruing from terrace-held 
water to be proportional to the amount of run-off liability experienced during 
the period of accumulation. 

Judging from a study of the character of the rainfall for the 20^year period 
in which records are available and the G-ycar period during which the terrace 
experiments have been conducted, it would seem, a fairly safe conclusion to 
assume the 6-year period, 1926-1931, a good average representation of normal 
rainfall conditions. 

Public Roads, [September, 1081] (TJ. 8. Dept. Apr., PuJMo Roads, 12 
(1981), No. 7, pp. 181-196+[2], fig$. 29).—This number of this periodical con¬ 
tains the current status of Federal-aid road construction as of August 31, 
1931, together with the following articles: The Soil Profile and the Subgrade 
Survey, by W. 1. Watkins and H. Aaron (pp. 181-194); and Some Observaiions 
on the Modulus of Rupture of Frozen Concrete Beams, by A. P. Anderson 
(pp. 196,196). 

88502 - 32 ^^— 6 
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Temperature of maturing of concrete with rapid-hardening cement, N. 
Davey (OoTicreie aM Construct Enghu, 26 (1931), No. 5, pp. SllSlS, figs. 2 ).— 
The results of experiments conducted at the Building Besearch Station in 
England are reported. These emphasize the importance of the maturing 
temperature of concrete test pieces made on the Job and of protecting small 
or thin concrete members from the action of cold when using rapid-hardening 
Portland cement. A large mass of concrete, on the other hand, will be able 
by its own internal heat to resist the action of cold. 

Experimental studies on the production of insulating board from corn¬ 
stalks, O. E. Sweeney, 0. E. Habteosd, je., B. W. EioHASDbOW, and E. B. 
Whittemose (Iowa Engin. Ecspt. 8ta. Bui, 102 (1931), pp, 64, figs, SH),—This 
rather detailed report of experiments conducted in cooperation with the U. S. 
Bureau of Standards showed in preliminary small-scale experiments that good 
Insulating board can be made from cornstalks by various processes. Semi¬ 
commercial studies showed that excellent insulating board can be made ftom 
pulp produced by digesting cornstalks in water and from pulp produced by 
mechanically pulping cornstalks. Various combinations of refining equipment 
were compared, and it was found that excellent results could be secured by 
using a rod mill and a Claflin refiner in series. 

Studies were also made of sizing, fireproofing, and waterproofing, and methods 
and apparatus for testing the pulp and finished board are described. 

Studies in the painting of wood.—I, Influence of wood structure on 
paint behavior, J, H. Haslam and S. Weethan (Indus, and Engin, Ohem,, 23 
(1931), No, 2, pp, 226-^33, figs. J5).—A new method for studying the structure 
of wood with relation to paint films is described which involves a microscopic 
examination of sections stained by selective dyes. 

A brief description of the wood structure is followed by a discussion of the 
effect of wood upon the protective coating, including data on the changes oc¬ 
curring in spring and summer wood under the influence of moisture. Photo¬ 
graphs and other data are presented to show that the structure of the wood 
surface and the nature of the vehicle control the degi'ee and uniformity of 
penetration. It also was found that a slight uniform penetration of the 
vehicle of the paint into the wood is more desirable than deep Irregular 
penetration- 

The Red Wing project on utilization of electricity in agriculture, E. A. 
Stewaet, J. M. Labson, and J. Bomness (Minnesota 8ta,, 1930, pp. [2]+15S, 
figs. 168).—A. description is given of this project and of tlie experiments being 
conducted, near Red Wing, Minn., together with a rather oxtenhive 
pres^tation of some of the experimental results. 

Operating water pumps with electric power, T. E. Hieniton (Indiana 8ta. 
Giro. 184 (1931), pp. 4f fig^^ 3). —^Practical information is presented. 

Gas engine experiments [trans. title], A. ScnEfiBiE (iStschr. Ver. Deut. 
Ingen., 76 (1931), No. 4, pp. 101-105, figs. 24; aJ)s, in 8ci. Abs., 8eot. B—-Elect. 
Engin., 34 (1931), No. 403, p. Experiments are reported, the main portion 

of which dealt with the use of suction gas and lighting gas in a single-cylinder 
engine, to determine the effect of the mixture ratio on the output, gas consump¬ 
tion, and heat loss. 

The conclusions are that the maximum output is obtained only with a defi¬ 
nite mixture, while there is a wider possible range of mixture for smaller 
loads. The best gas consumption at high loads is obtained with the greatest 
possible excess air, while at small loads the gas consumption falls at first and 
then rises as the air excess is increased. It was found that simultaneous ad¬ 
justment of the inlet and exhaust valves gives regular operation and good 
gas consumption. 



1982] 


AGKioiJLTUEAi 


183 


Influence of engine conditions on the anti-knock rating of motor fuels, 
R. Stansfibij) and F. B, Thole (Engineering [London}, ISO (1930), Nos, 3S18, 
pp. 46&-470; SS80, pp. 51B-514, figs. 7; ahs, i7b 8ci. Alts,, Scot. B—Elect. Engin., 
S4 (1931), No, 398, pp. 5t, 52).—Special investigations are reported with a highly 
sensitive spirit testing plant fitted with a bouncing pin indicntor and a special 
instrument for determining the correct fuel feed and the antiknock value. 
The tests dealt with the effects of a wide range of variation of jacket tem¬ 
perature, different degrees of inlet air heating, variation of throttle opening, 
variation of spark plug gap and reach, ignition advance, and changes in 
humidity. 

The test methods are described in detail, and the results presented in tables 
and graphs. The latter Indicate that fuel testing engines of different design 
will give the best agreement when the inlet air is heated to between 120 and 
180® F, and the Jacket temperature is maintained at a little below the inlet 
air temperature. They also indicate the urgent need for a standard design 
of fuel testing plant. 

The adaptability of the combine to Indiana farms, I. D. Mayeb and J. 0. 
BoTTUM (Indiana Sta. Bui. 349 (1931), pp. 59, Jig^. 24 )-—^This report presents 
the results of an investigation conducted partly in cooperation with the U. S. 
D. A. Bureaus of Public Roads, Plant Industry, and Agricultural Economics. 

The data presented were obtained from (1) three years* records of fanner 
owned and operated combines, binders, and small stationary threshing machines, 
and (2) field tests with six makes of combines controlled and operated by 
the station, three combines being used experimentally each year. Detailed 
records of the harvesting of each field on the owner’s farm were obtained, 
together with records by crops of the combining done on other farms. Binder 
and thredier records were secured in the same vicinities in which the combines 
were operated. Performance tests to determine the efficiency of cutting and 
threshing grain were conducted on combines, binders, and small threshers 
which were being operated by farmers. On the three combines operated experi¬ 
mentally on Purdue farms, efficiency of operation, adjustments, and attach¬ 
ments were studied and tlieir performance compared with similar operations 
accomplished by the binder-thresher method of harvesting. 

The results showed that grain from the combine was normally of as high 
a quality as that from the binder and thresher. When properly adjusted and 
operated, the combine saved a higher percentage of grains harvested than did 
the binder and thresher. When weedy grain or a large acreage of weak- 
strawed grain, such as oats, was harvested the windrow method was more 
satisfactory than was direct combining. When more than 120 acres were cut 
annually, the average cost of harvesting with the combine was less than the 
average cost of harvesting with the binder and thresher. 

The average total acre costs for combining were approximately two-thirds 
of the total acre costs with the binder and thresher. Approximately one-fourth 
as much labor was necessary. 

Appendixes discuss methods used in calculating combine costs and weather 
data. A list of 16 references to recent literature on the subject is included. 

Using the harvester combine for navy beans, E. 0. Sattve (Michigan Sta, 
Quart. Bui., 14 (1931), No. 1, pp, 24-^7, figs, 2) .—Actual experience is related in 
the harvesting of navy beans with a combine, and data are reported on the 
performance of combines as compared with bean hullers and grain threshers. 
The latter indicate that the loss of beans in the pods which pass through the 
machine lessens as the number of cracked beans increases. The regular bean 
thresher produced a considerable percentage of splits. It would appear that 
both the combine and the bean thresher need further mechanical improvements^ 
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[Construction, filling, and use of the trench silo], H. B. Osland (OoZo- 
)ado 8t(i. Bui, S80 {1931), pp. 14-21, figs, 8).—Practical information is given on 
the subject as it applies to Colorado conditions. 

The depth of sewage filters and the degree of purification, A. M. Bus- 
wEix, S. I. Stbickhousee, et al. {III. state Water Survey Bui. 26 [fSJBS], pp. 
100, figs. iP).—Part 1 of this bulletin reiiorts studies by Strickhouser and Bus- 
well on the relation of the depth of a sprinkling filter to the degree of purifica¬ 
tion. The gradual evolution of sewage treatment as related to the development 
of the sprinkling filter is traced, and the theory of se\vage purification in 
general and the various theories of the mechanism of purification by filtration 
are discussed. 

A new conception of the mechanism of the purification process is proposed, 
based on an equilibrium between the adsorption, by the film, of colloids and 
soluble substances which lower the surface tension of water and the decompo¬ 
sition and oxidation of these substances by enzymes, bacteria, etc. Considera¬ 
tion of the ox:^gen requirements of tlie film emphasizes the necessity for 
inleimittency. 

The theoretical aspects of the relation of the depth of filter to the degree 
of purification indicate that the rate of puilfication should decrease with depth 
of filter. The literature on this subject is reviewed. The experimental data 
support the conclusion that there is a definite depth of filter (in this case, 
e ft.) beyond which the rate of purification is negligible. Very deep filters 
can not be dosed at rates strictly proportional to their depth because of the 
limiting factors of aeration, ponding, and clogging. 

Part 2 reports confirmatory data obtained from an experimental tiickling 
filter, by Buswell, B. L. Pearson, and Q. B. Symons. 

Part 8, by O. 0. Habermeyer and H. L. White, reports data on trickling filter 
dosing, and part 4, by S. L. Neave and Buswell, reports biological data on the 
sprinkling filtmr. 

AGBICTTLTTTBAL ECOITOHICS AND EITBAL SOGIOLOaY 

[Investigations in agricultural economics at the Kentucky Station, 
1930 ] {Kentucky Sta. Rpt 19S0, pt 1, pp. 1-12). —^Investigations not previously 
noted are reported on as follows: 

Farm lousiness organ{aaUon^--AjaBLlj8is of records from 87 farms in Green, 
Taylor, and Adair Counties, 97 in Warren County, 139 In Todd County, 67 In 
Christian County, and 64 In Bourbon, Clark, and Montgomery Counties showed 
for the 20 most successful and the 20 least successful operators, respectively, in 
the first four areas average yearly earnings of $1,580, $5,009, $0,646, and 
$9,950 and $366, —$18, $27, and $37. For all farms the following averages 
were shown for the two groups: Returns per acre of tobacco $227 and $91, 
price received per pound of tobacco 22 and 13 cts., yield of com per acre 68 anti 
30 bu., gross farm sales per acre $22 and $14, and expenses per $100 of receipts 
$52 and $99. The important factors in profitable farming were found to bo 
emphasis on the enterprise having the greatest relative advantage, low cost of 
production, high productivity, high quality of product, eflOiciency of the day-to- 
day farm operations, and efficient control of expenses. 

Boonomio and sodaZ conditions in Knott County. —^Preliminary tabulations 
for 273 farms included in the study being made in cooperation with the U, S. 
B. A, Bureau of Agricultural Economics, Forest Service, and Bureau of Home 
Economics showed the following averages; Size of farm 106 acres; area In 
cultivation 16% acres; investment $2,606; receipts from crops $95, from live¬ 
stock $82, and from outside work, gas and oil leases, and forest products 
$825; expenses, exclusive of unpaid family labor other than operator, $146; net 
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income to the operator, his family, and on farm investment, $856; and estimated 
value of residence, fuel, and food derived from the farm, $464. 

Standard of IMnff in farm famUtes, —^Analysis of the data from 138 Grayson 
County families showed the following averages: Size of family 4.1 persons; 
income from farm products $857, from labor off the farm $52, and from other 
sources $41; expenses of farm business $578; family living purchased $885; 
total goods used $780, of which nearly half was produced on the farm; food 
3^333, of which about one-third was purchased; clothing $140; furnishings and 
equipment $15; and operation goods $69, of which $41 worth was purchased. 

liabor elflciency in planting and harvesting on eastern Connecticut 
dairy farms (OomccUmt Storrs Sta. BuL 17^ (1931), pp. 54, J).—This 

bulletin is a digest and summary of a master of science thesis by D. O. 
Hammerberg, and pre«.ents an analysis of tbe data regarding 5,40049 acres of 
bay, oats, corn, and miscellaneous crops in eight towns of the eastern highland 
section of the State. Detailed farm records, mostly for two years but some for 
three years, were obtained from 115 farmers chiefly by the survey method 
during July and August, 1929. The area and type of farming are described, 
and comparisons are made of the labor inputs on crops with those in other 
States. Tables and graphs are Included showing the effect on labor requirements 
for different operations of size, shape, and location of flelds, stoniness, yields 
per acre, use of different kinds of equipment, and the size and oi^anization of 
crews for haying and silo Ailing. Tests were made on three farjoas to determine 
the economy in using different kinds of equipment for silo filling. The statis¬ 
tical methods used are described, and comparisons are made of the results 
obtained with different methods. 

Tbe decreases In man hours required per acre in plowing, cultivating, mowing, 
and raking 1.5-acre flelds as compared with 0.5-acre fields were 1.92, 0.81, 0.50, 
and 0.26, respectively. The decreases for 9.5- to 10.5-acre fields as compared with 
0.5- to l.n-acre fields were 3.20,126, 0.87, and 0.46 hours, respectively. On flields 
of less than 2 acres, those of rectangular shape required considerably less man 
labor per acre for mowing. An increase of 100 feet in the distance hay was 
hauled increased the man hours per ton 0.044. With silage, no appreciable 
difference was found until the hauling distance exceeded 0.6 mile. An Increase 
of 1 ton in yield of hay per acre decreased the man labor for hauling 0.35 hour. 
Man hours reqxilrod per ton to cut corn by hand decreased from 1.45 with yields 
of 4 to 6,99 tons per acre to 0.94 hour for yields of 13 to 15.99 tons. With 
machine cutting Ihe requirements were 0.33 hour with yields of 7 to 9.99 tons 
and 0.23 hour with yields of 30 to 12.99 tons. Com planting required 3.79 
hours of man labor per acre for hand planting, 4.83 hours of man labor and 
2.42 hours of horse labor with 2 men and 1 horse and a single row planter, and 
3.13 hours odch with 1 man and 1 horse. Corn cutting with a yield sli^tly 
over 11 tons per acre required 9.32 man hours for hand cutting and 2.5 man 
hours with machinery. Hay loaders saved approximately 0.65 hour of man 
labor VQT ton of hay. 

On the three teat farms 1.22 man hours and 1.24 horse hours per ton were 
used in cutting corn and filling silos, as compared with 3.28 man hours and 1.42 
horse hours, respectively, on 60 other farms. 

Harvesting the com crop in Illinois, P. B. Johnston and K. H. Mxbses 
(Illinois 8ta. Bui S7S (1981), pp. SSS-40S, figs. S).—This buUetin reports the 
results of a study made to ascertain the relative costs In terms of labor, 
power, equipment, materials, etc., of harvesting com In Dllnois by husking 
from the standing stalk, by cutting for silage, and by cutting and shocking 
and husking or feeding fis whole fodder. The costs of hand husking from the 
stalk are based on data secured for 31,946 acres in east-central Illinois, 3920- 
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1928, and for 4,022 acres in west-central Illinois, 1829-1925. Data regarding 
mechanical hnslsers were obtained from 62 1-row and 25 2-row buskers in 
1928 and 72 l-row and 39 2-row in 1929, Becords for 1929 on the cost and 
physical requirements of filling silos were secured from 87 farms using sta¬ 
tionary cutters and 81 using field silage harvesters. Similar data regarding 
stationary cutters were available on 198 farms in 1921 and 144 farms In 1922. 
Detailed cost account records from three areas were aUiO available for longer 
periods. Data on field harvesters were also secured from 37 farms in 1928. 
The information on cutting and shocking and linsking corn was obtained for 
135 acres in 1927 and 1928 from 20 farms in Clinton County. Tables are 
included showing tlie itemized cost, costs per acre and per bushel, man labor, 
horse woik, and other requirements for husking by hand and with 1- and 2-row 
mcclianical buskers of different types and for filling silos with stationary 
cutters and field silage harvesters. The effects of yield and size of crew on 
costs and labor and power requirements are discussed with tables. 

The average costs per acre of husking from stalks in 1928 and 1029 on the 
basis of a 60-bu. per acre yield were, by hand $5.25, with 1-row buskers $3.55, 
and with 2-row buskers $2.98. Family labor made up about 70 per cent of the 
labor with machines, but only about 30 per cent with hand husking. One-row 
machines averaged a little over 100 acres per season with 10 covering over 160 
acres each. Two-row machines averaged 150 acres with 12 husking over 200 
acres per season. The costs with l-row machines ranged from less than 5 cts. 
to more than 12 cts. per bushel, and with 2-row machines from less than 5 to 
more than 8 cts. One-row machines left 1 bu. and 2-row machines 2 bn. more 
in the field than were left with hand picking. 

Silo filling averaged $1.22 per ton wltli power take-off and horse-drawn 
motor-mounted machines, $1.48 with tractor-drawn motor-mounted machines, 
$1,29 with owned stationary cutters, $1.37 with hired stationary cutters, and 
$1.36 with custom field harvesters. An average of 1.25 hours of man labor per 
ton was used in cutting with field harvesters and 1.76 hours with stationary 
cutters. In cutting with binders an average crew of 10 men and 1.49 hours of 
labor per ton were used. An average crew of 16 men was used to cut by hand. 
The cost of filling silos varied directly with the amount of man labor per ton, 
being $1,24 per ton witli field harvesters and $1.11 with stationary cutters 
using from 1 to 1.5 hours, and $1.91 and $1.85, respectively, with 2 to 2.6 hours 
used. 

The advantages and disadvantages of the several methods and of hogging 
off com are outlined. 

Retail credit in Iowa farmers’ elevators, F. Bobotka {Iowa Bta. BuL 288 
(1981), pp- 2S7-812f flga- 8).—This study was made to determine the magnitude 
of the retail credit problem of Iowa farmers* elevators; the effect of credit 
policies on volume of business, financial returns from their side Hues, and their 
general prosperity; and the methods^ experiences, and results of companies 
which have succeeded in eliminating or restricting credit soling to a minimum. 
The data were gathered by mailed schedules, detailed r^rts obtained from 60 
companies by personal visits, audited financial statements for the year ended 
late in 1927 or early in 1928 of 93 companies distributed throughout the State, 
and from reports of discussions of the problem at 88 county and district meet¬ 
ings of managers and officers. Tables are included based chiefiy on the audited 
statements showing the amounts of credit extended; the relation between notes 
and accounts receivable and side-line sales, total assets, outstanding capital 
stock, working capital and liabilities; and between bad debts and profits and 
volume of business. Other tables show the effect of credit policy on costs of 
credit, margins in side-line sales (total and for strict and liberal credit com- 
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panics), bad-debt losses, credit sales, expenses, assets, liabilities, and costs of 
credit to patrons. 

The prevailing credit practices and the melbods used and results obtained 
by companies doing a limited credit business are discussed^ and suggestions are 
made for tbe procedure in introducing more restricted credit. Credit-control 
plans on a 10-day and 30-day cash basis are outlined. 

Tbe receivables for tbe companies studied ranged from 2 to 95 per cent of 
tbe annual side-line sales, averaging about 25 per cent and being between 10 
and 80 per cent for over half of tbe companies. While side-line sales were 
only 24 per cent of tbo total sales, tbe receivables absorbed 21 per cent of 
total capital, 73 per cent of share capital, and over 90 per cent of working 
capital. Credit costs averaged $1,943 per year per company, of which $095 was 
interest, $686 bad debts, and $562 office and collecting expenses. The average 
credit cost was 7.84 per cent of credit sales and 17.29 per cent of receivables 
carried. 

If credit sales only bad borne tbe costs of carrying credit, it would have been 
necessary to add to tbe margiiib 4.51 per cent of the credit sales for strict credit 
companies and 12.04 per cent for the most liberal companies. Ciedlt sales on 
an average were unprofitable when receivables exceeded 15 per cent of tbe total 
annual side-line sales. Strict companies borrowed 7.2 per cent, and liberal 
companies almost 26 per cent, of their total capital requirements. No evidence 
of indirect benefits of liberal credit was revealed in tbe costs of operation, 
financial ratios, volume of business, or adequacy of capital. Credit at the 
elevators cost patrons on the average 7 per cent per year in case of tbe strict 
companies and 12 per cent in tbe liberal companies, but about two-tbirds of the 
costs were passed on to tlie cash and grain patrons, Tbe experience of tbe com¬ 
panies operating on a cash or restricted credit basis proved that sudi plans 
are successful. 

The farm business accounts, G. W. Fobsteb (North Carolina Bta, But 278 
(19SX)t pp, 28, fiff, f).—^Tbis bulletin applies specifically to tbe farm inventory. 
Tbe things the inventory should include, its limitations, and bow taken and 
recorded, and tbe evaluation of lands, improvements, livestock, equipment, 
supplies, etc., are discussed. Examples are given of a complete inventory, a 
summary of Inventory, and a financial statement Appendixes include rules 
for estimating quantities of produce in bulk, legal weights of produce, sug¬ 
gestions for estimating the life of implements, and a discussion of tbe straight 
line, year digits, and reducing balance methods of calculatizig depreciation. 

Income from farm production in tbe United States (U. fif. Dept. Affr., 
Cropn and MarkotA, 8 (19S1), No. 9, pp, 397-#-}, flff. i).—Tables are presented 
and dlscu.ss(*d showing, by years, (1) for 1919-1930 tbe gross income from farm 
production; (2) for 3924-1930 the gross cash income, farm value of products 
consumed on the farm, gross income by commodity groups, operating costs, 
wages, taxes, and interest paid, income available for operators’ capital, labor, 
and management, current value of capital employed In agriculture, reward per 
farm ftimily for labor and management, and farm Income, factory wages, 
and thoir relative purchasing power, and for specified years, 1910-1928, the 
entire realized income ffom all industries and from agriculture; (3) for 
1929-1930 tbe estimated farm value, gross income, and cash Income of crops 
and livestock and livestock products by States and commodities; (4) for 1922- 
1930 for tbe United States and for geographic divisions by items tbe receipts, 
cash outlay, and noncash items; and (5) for 1923-1930 tbe percentages of 
farmers in diiferent net income groups. 

Tbe secular movement of corn prices, G. S. Shsthesd (Iowa 8ta. Resoaroh 
But 140 (19S1), pp. flffA. 14).--TbX& study, which covers the period 
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186S-1930, is based primarily on data on production and prices of com and 
livestock published by the U. S. Department of Agriculture. Charts and 
tables are included showing the production of com, oats, and barley, the secular 
movements of corn prices and of the purchasing pow’er of corn, percentages 
of corn crop used for different purposes, the number of livestock of different 
kinds on farms, ci^anges in the demand for corn, purchasing power of hogs, 
Federal inspected and lotil slaughter of hogs, and the ratio of production 
of corn in nine Corn Belt States and in Iowa, Illinois, and Indiana to that in 
all other States. The effects of changes In livestock population, livestock 
purchasing power, and feeding methods on the demand for and the purchasing 
power of corn, 1806-1919, and since the World War, and the future of com 
prices and of profits from com growing are discussed. 

Appendixes describe the statistical methods used in determining trends, the 
relationship between size of crop and purchasing power, and the number of 
livestock not on farms, and discuss the increase in com export demand, the 
changes in small items, and the reasons for the lack of agreement between the 
number of hogs on farms and total nnmber of hogs slaughtered. 

The farm price of corn per bushel declined from 60 cts. in 1800 to 34 cts. 
in 1806, increased to 66 cts. by the outbreak of the war and to $1.40 during 
the war, and then declined to 76 cts. by the end of the period studied. The 
purchasing power, however, increased steadily from 1866 to 1919, nearly 
doubling in the period, the rise being due mainly to the increase in the pur¬ 
chasing power of livestock resulting from the demand for meat increasing 
faster than the supply. Since the war the purchasing power of corn has 
fallen about 25 per cent, due to a decrease In the demand resulting frona (1) a 
decrease of 30 per cent in horses and mules and a reduction in the number 
of cattle and hogs on farms, (2) a fall of about 25 per cent in the purchasing 
power of hogs and cattle, (3) changes in livestock production practices, and 
(4) Improvements in corn production practices and the northwestward move¬ 
ment of the Corn Belt resulting In an increased supply. 

The conclusion is reached that the future trend In the purchasing power of 
corn is likely to move slowly downward. The production of com 'svill prob¬ 
ably increase, while the demand for corn for horses and mules will probably 
decrease 5 or 6 per cent and that for cattle and hogs remain about the same, and 
the competition of other grains with corn 'will increase. 

The trend of corn prices, G. S. SnEPHBRD {Tom 8ta, Bui. 284. (T981)f pp, 
3I5-S28, figs. 7).—This is a condensed form of the research bulletin noted above. 

Relation of price to quality of South Carolina cotton, 1929—1030 sea** 
son, M. Guin (SoviJi Carolina 8ta. Bvl 279 {mt), pp. 32, figs. Id).—This bul¬ 
letin brings the study previously noted (B. S. B., 65, p. 188) more up to date 
through the use of data for the 1929-<30 crop obtained at seven primary mar¬ 
kets chosen as representative of the State. Tables and graphs aro included 
showing the distribution, by staple length and grade, of 12,746 bales tested; 
the variation in prices paid for the same staple lengths and grades on sly 
of the seven markets on October 4, 19^; the premiums and discounts paid for 
different staple lengths and grades for white and spotted cotton on the dif¬ 
ferent markets; and the average variations between local and central mar¬ 
ket prices. Comparisons are made of 1929-30 and 192B-29 results obtained 
in the study and of the percentage of lint and value per acre of the highest- 
yielding lint cotton of different staple l^gths grown at Olemson College and 
Summerville, S. 0., in the 1929-30 season. 

Prices for the same quality of cotton on the same day varied greatly In the 
saxoe local markets and between local markets, the variation being $2.50 per 
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bale for strict middling IJ-in. cotton in the same market. Inleiior cotton 
brought the higher prices In some markets. Buyers on local markets, 'while 
bhowing some tendency to recognize quality, were found to be discounting the 
shorter staples and poorer grades less and paying smaller premiums foi the 
longer staples and bettor grades than the central markets. For every grade 
of spotted cotton the average local market premium was higher than that 
in the central markets. A comparison of the 1928-2D and 1920-30 prices did 
not indicate any improvement in buying on a quality basis in the local markets 
during the latter year. Presence of a large number of bujers m a market did 
not always insure the highest premiums. 

The prices paid in the central markets showed quite largo premiums for the 
grades above middling and staples longer than % in. and large discounts for 
the lower grades and shorter staple lengths. 

The study at Olemson College showed that cotton with a staple length ol 
3} in. ranked first and second in yield of lint and first in value per acre in botli 
the local and central markets. A variety with a staple length of and 
life in. ranked third in lint yield and second in value. A 1% to lA-in. variety 
ranked third in value per acre iu the central markets, and a %-in. staple 
third in the local markets. A l*o-in. variety was lowest in value per acre on the 
central markets and next to tlio lowest on the local markets. 

Prices paid to producers of South Dakota farm products^ 1890-^1930, 
J. L. Okb (South Dakota Sta, Buh 259 (1931), pp. 20, figs, 11), —^Tables are 
included showing the average monthly prices for lSOO-1030 of wheat, corn, oats, 
barley, flax, and hogs and for 1891-1930 of cattle and eggs and the relative 
annual prices, 1891-1930, Graphs are also Included showing the relative 
prices, 1891-1930, and the average seasonal prices, 1891-1900 and 1921-1930. 
For the years subsequent to 1010 tlie prices collected by the U. S. D. A. Bureau 
of Agricultural Economics are used. For the preceding years the data were 
obtained from farm account and elevator rocords, newspaper files, and ques¬ 
tionnaires sent to individuals, firms, and organizations. 

Crops and Markets, [September, 1931] (U. S, Dept, Agr,, Crops and Mar¬ 
kets, 8 (19S1), No, 9, pp, S45-40S, ftg^- 4)-—Iiicl^fied are the usual reports, sum¬ 
maries, tables, charts, and notes on cold storage holdings; cotton; crops and 
livestock; livestock, dairy, and poultry products; feeds!ulfs; grain; hay; 
seeds; prices; and foreign items. Especially dealt with in this number are 
dairy products manufactured iu 1930; farmers’ intentions to sow winter wheat 
and rye; farm mortgage loans, 1929; income from farm production in the 
United States (noted on page 187); und the following outlooks: Feed, 1031; 
hog, 1031-32; and midsummer beef cattle, 1931. 

California: An index to the State sources of agricultural statistics.— 
Parts in, Livestock and livestock products; IV, Land, fai*m property, 
irrigation, and miscellaneous items; V, An index to some nnotiSlcial 
sources (U. fif. Dept. Agr., Bur. Agr. Moon,, Agr. Boon, Bihliog- SI, pts. $ (19S1), 
pp. XLII+371; 4 (lOSl), pp. XLII+128; 5 (1930), pp. A-fdS).—Those indexes 
are a continuation of the blbliogi‘aphy previously noted (E. S. E., 65, p. 584). 
Part 3 includes the official sources for livestock and livestock products; part 4, 
the official sources for land, farm property, irrigation and crops grown under 
irrigation, mortgage debt, taxes, population, labor, reclamation and drainage, 
and some miscellaneous items; and part 6, the unofficial sources covering 
different farm crops, fruits, nuts, melous, vegetables, lumber, livestock and 
livestock products, irrigation, flour, and feeds. Parts S and 4 were compiled 
by L, 0. Bercaw. 

Poreigu trade of the United States, annual, 1790—1.980: Bice and 
rice products, C. G- Gbixs (C, S, Dept. Agr., Bur. Agr. Boon., Foreign^ Sect. 
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Rpi. 5S (19S1), pp. [13+2e, flg. i).--tables and a chart are included showing 
the annual exports, imports, reexports, and net balance, quantity and value, 
of rice, 1790^1930; of rice flour, meal, and broken rice, 1800-1930, and patnn, 
1920-1930; and the shipments, 1903-1930, from the United States to Alaska, 
Hawaii, and Porto Bico and to the United States from Hawaii. 

The demand for dried fruit In Germany, M. J. Nkwhouse (17. 8. Dept, 
Agr.y Bur. Agr. Bern., Foreign Beet. Rpt. ^7 (19S0), pp. [13+90).—Germany as 
an importer of dried fruit and the factors relathig to its demand tor such 
fruit, its domestic fruit industry and import trade in such fruit, the tra<le prac¬ 
tices and marketing developments In dried fmlt distribution, and the prune 
packing industry are discussed. 

Business and banking periodicals reviewing the business situation, com¬ 
piled by M. I. Herb (U. B. Dept. Agr.^ Bur. Agr. SJcon.y Agr. Boon. Bibliog. 34 
(1931)f pp. [93+9J).—This is a selected list of United States and foreign publi¬ 
cations compiled from the periodicals received in the libraries of the U. S. 
Department of Agriculture and the Federal Farm Board. 

Value of family living on Iowa farms, B. B. Hoyt and B. 0. ]\Iobgan (Iowa 
Bta, Bui. 281 (1931), pp. 185-239, figs. 2). —^Data were collected, beginning in the 
fall of 1926 and continuing three years, through household accounts and 
personal acquaintance. A new section of the State was chosen each year, and 
data were obtained from 46, 63, and 49 owner and tenant families in the 
respective years. Tables are included and discussed for each group of families 
showing the average value of food (total and by items), clothing, housing, 
fuel and light, and sundries (total and by items) and the proi^ortionb of each 
furnished by the farm. Other tables show, for the families arranged in value 
of living groups, the number of families, average size of families, and value of 
food, clothing, housing, fuel and light, and sundries (total and by items). 
The expenditures for clothing are shown by age and sex groups. The effect 
of tenancy on the expenditures, the nutriment of foods consumed, the educational 
Influences, use of leisure time, and ambitions of the families studied are dis¬ 
cussed. Comparisons are made of the findings of this study with those of other 
studies in Iowa and elsewhere. Copies of the schedule and questionnaire used 
are Included. 

The average household consisted of 4.8 persons. The average value of 
living was $1,624.96, that of three-fourths of the families being between $1,200 
and $2,400. The farms furnished 42,6 per cent of the average value of living. 
Of tlie total value of living, 39,4 per cent was for food, 0.6 for clothing, 16.4 
for housing, 6.2 for fuel and light, and 28.6 per cent for sundries. 

The proportion of total expenditures spent for furnisbiugs, rccrenlion, odii- 
catlon, and savings and insurance in general increased with the increase in the 
value of living. The proportion for automobile declined, and tlmse for oper¬ 
ating sundries, health, organizations, benevolences, and personal expenditures 
either remained constant or conformed to no general trend. 

The average of all diets was found adequate for energy, protein, calcium, 
phosphorus, and Iron, although some families showed deficiencies, particularly 
in Iron. 

Tbe rural health sltuaUoii in South Dakota, W. F, Kumxifn (Bwith DOr 
kota Bta. Bui 258 (1931), pp. 59, figs. 21). —This bulletin reports the findings in 
a general study of the health agencies of the State and a more detailed study 
of the conditions in Brookings County. South Dakota not being in the United 
States Vital Statistics registration area, the data were obtained from the 
reports, records, etc., of and visits to representatives of the health 
agencies of the State, questionnaires sent to a representative number of 
doctors, dentists, and hospital superintendents, a house-to-house health survey 
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made by the author and an assistant in four representatiye townships of 
Brookings County, and u physical examination by a physician of all ele¬ 
mentary and high school pupils in Brookings County except those in the 
city of Brookings. 

The physical features, historical background, economic status, and social 
factors in the State and Brookings County are described. Tables, maps, and 
charts ui*e included showing the number and distribution of practicing phy¬ 
sicians and dentists, hospitals, nurses, and public health workers in the 
State and the training facilities of each group. Death rates in selected 
counties from communicable and noncommunicable diseases and for infant 
and maternal deaths are given. For the four town^ips and two small towns 
In Brookmgs County tables, maps, and charts are presented and discussed 
dealing with water supply; modern conveniences; sources of milk supply; 
excreta disposal; number ol rooms in homes; home improvements; foods 
eaten, food habits of children; care in confinement cases; amount of sickness; 
adults’ and children’s disorders; health costs by items, total, and for adults 
and children; the average percentage of different physical defects among the 
children examined, etc. The health situation in the State as shown by the 
findings is discussed. 

George Washington and agriculture, B. E. Edwaeds (U. 8, Dept Agr., 
Library Bibliog. Oontrib, 22 (19S1), pp, yi+25).—This is a classified list of 
annotated references grouped under the following headings: Washington’s 
agricultural writings, Washington’s farming activities. Mount Vernon—Wash¬ 
ington’s home, Washington and western land, and Washington’s interest in 
internal improvements. 

POODS—HXOIAII NDTSmON 

A study of the function of emulsions of oil and water in breadmaking, 
with special reference to gluten formation and modification, J. Q Van Dyx 
(Jour. 8oc. Chem. Indue., Tran^., J^Q (1930), No. 4$, pp. 421T, The 

author has repeated the experiments of Bennlon (E. S. B., 57, p. 889} in 
which he showed that emulsions of oil and water in breadmaking gave a 
considerable increase in the amount of gluten. No such Increase was noted 
in preliminary experiments with Dutch flour. In a repetition of the experi¬ 
ment with an English flour and Wesson cooking oil supplied by Bennion, a 
slight increase was obtalneil, but of a much smaller order than that reported 
by him. The time and temperature of drying had a marked effect on the 
quality of the dry gluten. It is thought that the gluten increase obtained by 
Bennion was caused by some constant error connected with the washing 
out of the gluten. 

A quantitative measurement of the carbon dioxide evolved in and lost 
from simplified muffin batters, L T. Nobis and E. G. Hailiday (Cereal Chem., 
8 (1931), No. 2, pp. fd5-id7).—In this study of the behavior of baking powders, 
measurements were made of the quantity of carbon dioxide evolved In, and the 
quantity lost from a batter or dough during its preparation. Four commer¬ 
cially prepared baking powders were tested, indnding a tartrate, a monocalclam 
phosphate, and two sodium aluminum sulfate-phosphate types. These were 
combined with (1) water alone, (2) a standard mixture consisting of flour 42, 
baking powder S, fat 8.2, and water 46.8 per cent, (8) the standard mixture 
with milk substituted for water, and (4) the standard mixture with sugar 
added in the proportion of 4.9 and 9.8 per cent by weight 

In measuring the carbon dioxide liberated, the gas was collected In the 
gas burette of a Ohlttlck carbon dioxide apparatus and measured as in the 
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official gasometric method by displacement of a saturated aqueous solution of 
sodium chloride saturated also with carbon dioxide, lu the second series, in 
which the carbon dioxide lost from the dough was measured, the gas was 
swept out of the mixing chamber for one hour, dried in a sulfuric acid tower, 
and the carbon dioxide fraction absorbed in weighed soda-lime tubes. 

In the first series it was found that the baking powders when combined with 
other Ingredients into a smooth batter evolved less carbon dioxide than when 
combined with water alone. The difference was slight with the phosphate and 
sodium aluminum sulfate-phosphate powders, but amounted to about 25 per cent 
with the tartrate powder. All of the types of baking powders tested evolved 
slightly more carbon dioxide when water was used than when milk was used 
in making the batter. 

In the second series, the dough mixtures lost between one-half and two-thirds 
as much carbon dioxide during preparation as did the corresponding baking 
powder and water mixture. The batters containing water again lost slightly 
more than those containing milk. The addition of sugar up to 9.8 per cent 
of the Ingredients had no effect upon the loss of carbon dioxide from the 
batter, and little difference was noted between the amount of carbon dioxide 
evolved during a mixing period of minimum length and one twice as long. 

The results are considered of importance in showing that during the mixing 
of the simplified batters a large proportion of the gas evolved is actually lost. 
«Whether similar losses are sustained by batters which contain egg and a 
greater proportion of sugar than these must be determined by subsequent 
experiment.” 

Mildly toasted wheat germ—a possible merchandisable table cereal, 
R. Hebtwiq (Cereal OUem,^ 8 (19B1), No. 8, pp, 888-228).—Wheat germ healed 
in a thin layer with frequent stirring at 120 to 130® 0. until light brown in 
color Is said to have a pleasing nutty flavor in place of the raw flavor and un¬ 
pleasant aftertaste which makes ordinary wheat germ rather unpalatable and 
to have good keeping qualities, no change in taste or odor occurring after 
storage for 26 days at a temperature of 50® in glass Jars, covered but without 
lubber gaskets. 

A toasted wheat germ self rising flour —& possible merchandisable 
cereal, R. Hbrtwig (Cereal Chem.f 8 (19B1), No. 3, pp. 888-881).—Toasted wheat 
geim, prepared as described in the paper noted above, has boon used in the 
development of a self-rising flour, the foimula of which is given. ” It is be¬ 
lieved the addition of toasted wheat germ to flour for general baking purposes 
may deserve consideration for developing a new line of bakery goods with 
supplemented nutritional values, and thereby tend to increase flour consump¬ 
tion to the benefit of the milling industry and at the same time raise the vitamin 
level of the average diet.” 

Powdered ripe banana in infant feeding, S. V. Haas (Arch. PeO., 48 (19Si), 
No. 4, pp. 8.J8-888).—A method of preparing banana flour from fully ripe ba¬ 
nanas is described, and data are given on the composition of the flour and its 
value in infant feeding. 

The powder or flour, which is made by drying the freshly ground pulp by 
a spray process without access to air, is said to have a yellow color and a 
sweet banana-like odor and taste and to be readily miscible in Tnnir or water 
except for a small percentage of cellulose which appears as minute partidles 
In the mixture. The composition is given as moisture 2.5 per cent, ash (alka¬ 
line) 3JL8, fat (ether extract) 1.6, protein (NXe.26) 4.86, crude fiber and cellu¬ 
lose S.25, and nitrogen-free extract 84.71 per cent. The various components of 
the nitrogen-free extract are invert sugar 82.65 per cent, sucrose 88.18, dextrin 
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9.6, starch 7.8, and gums and undetermined 1.48 per cent. Based on the average 
full ripe banana, the fuel value of the flour Is estimated to be 116 calories per 
ounce. Two level tablespoonfuls of the flour are equivalent to one average 
banana. 

The flour is said to be well tolerated by infants when used in place of other 
carbohydrates in feeding mixtures, the customary quantity for Infant feeding 
being from 1 to 3 oz. in the day’s ration. The growth records of a group of 
41 infants receiving banana flour mllh showed an acceleration over the controls 
m the rate of growth in length but not in weight. The differences were most 
marked during the flrst six months. 

The content of plants, notably food plants, In alnmlnum [trans. title], 
G. Beeteand and G. LIvy (Compt. Rend, Acad. BcL [Pam], 192 (1931), No. 9, 
pp, 520-529 ),—^In view of the conflicting evidence as to the presence of alumi¬ 
num in plant materials, the authors have determined by a gravimetric method 
involving the use of large samples of material and the precipitation of the 
aluminum from the ash as phosphate the aluminum content of various types of 
vegetables, with the conclusion that aluminum exists in all flowering plants 
In widely varying amounts. Edible roots, which, through culture, have de¬ 
veloped considerable parenchymatous tissue, ordinarily contained much less 
aluminum than ordinary roots. Extremes reported are the root of the sugar 
beet containing 6 mg. and of beans 1,640 mg. per kilogram of dry matter. The 
content of aluminum in tubercles, bulbs, and most fleshy and succulent fruits 
was in general of the same order as that of edible roots. Grains and seeds 
were very low in aluminum, containing from about 0.5 to 10 mg. per kilogram 
of dry matter. Green, leafy vegetables ordinarily contained the highest propor¬ 
tion of aluminum. Among the values given are spinach from 96 to 104, 
rhubarb leaves 166, radish leaves from 167 to 280, and Ceylon tea leaves 466 
mg. per kilogram of dry materiaL 

Food consumption of boys and girls in six typical agricultural high 
schools of Mississippi, D. Dickins (Mississippi 8ta. Bui, 292 (1931)^ pp, 38, 
fig, 1 ),—^This study is a part of a larger investigation of the agricultural high 
school dormitories of the State. As an aid in the selection of schools in which 
to conduct a quantitative study of food consumption, menus for 3 successive 
school days were secured from 40 of the entire number of 47 schools and scored 
according to the optimum score card of Davies (E. S. K., 69, p. 790). On the 
basis of those scores divided into three groups,, representing high, average, and 
low scores, 2 schools were sheeted to represent each group, with a general dis¬ 
tribution throughout the State. A quantitative record of food consumption for 
13 consecutive meals was secured fi’om a total of 35 boys and 40 girls, represent¬ 
ing ages of 15,16, 17, and 18 to 19 years in each of the three groups. Supple¬ 
mental data were secured on height and wei^t and activities of the students. 
All six studies were conducted in the spring, two in 1929 and the other four 
in 1930, The method of conducting the study is described in considerable detail. 

The data were analyzed for adequacy of food consumption in energy, protein, 
calcium, phosphorus, and iron, and costs were determined. In comparing the 
diets with the preliminary scores of the menus there seemed to be no correla¬ 
tion in regard to energy value and protein, but the calcium and phosphorus 
content ran parallel to the supposed relative adequacy of the diets. The iron 
content of some of the lower grade diets proved higher than of the stq^sedly 
better ones on account of the large consumption of sirups with a high iron 
content. The girls ate about 40 per cent less than the boys, and this was true 
of minerals and protein as well as of energy. 

In discussing the food consumption of the students relative to their needs, 
records are also reported on the food eaten between meals. This proved to be 
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very limited, but was included in the estimated food consumption. The average 
distribution of the total food consumption for the 15- to 17-year-old groups for 
boys and girls, respectively, was calories 3,687 and 2,347, protein 103.9 and 66.6 
gm., calcium 1.221 and 0.765, phosphorus 1.924 and 1.088, and iron 0.0209 and 
0.0136 gm. Corresponding values for the 18- to 19-year-old boys and girls were 
calories 3,993 and 2,404, protein 101.8 and 02.9 gm., calcium 1.294 and 0.061, 
pho«-phorus 1.763 and 1.089, and iron 0.0190 and 0.0014 gm., respectively. 

All four groups made the standards suggested by Bose for calorie and pro¬ 
tein intake per kilogi’am of body weight and the minimum daily phosphorus 
requirement of 0.044 gm. per 100 calories. Considering the 16-, 16-, and 17-year- 
old groups as children with a standard of 1 gm. of calcium per day and the 18- 
to 19-year-old groups as adults with a standard of 0,023 gm. of calcium x>er 100 
calorics per day, the 16-, 16-, and 17-yearK)ld girls received Insxifflcient calcium. 
The 18- to 19-year-old boys and girls were below the standard for iron. 

In the distribution of calories by food groups, 31 per cent came from cereals. 
28 from fats, 13 from sweets, 8 from meats, eggs, and cheese, 10 from milk, and 
9 per cent from ftuits and vegetables. Cereals, fats, and sweets exceeded the 
customary standard distribution, milk, fruits, and vegetables fell below, and 
meats, eggs, and cheese were within the limits. 

The average money value of the food consumed per student per day was 31 
cts. for the boys and 20 cts. for the girls in the 16-, 16-, and 17-year-old groups 
and 30 and 22 cts., re''pectively, for the 18- to 19-year-old boys and girls. The 
cost was highest for the group considered from the preliminary sui-vey to have 
the best menus, but there was very little difCeience between the other two 
groups. 

Of particular value to those in charge of similar school dormitories is the 
discussion of the menus, money value of the food, and the problem of raising 
food on the school farm. 

Some controverted questions in nutrition, J. B. Mxjbxjn (Jour, Amer, 
Dietet, A^soo., 6 (19SX), No, 4, pp. 399-SOd).—The controverted questions dis¬ 
cussed in this paper, presented at the annual convention of the American 
Dietetic Association in Toronto, September 10, 1930, are vegetarianism from the 
standpoint of adequate protein, luxus consumption, or the question of the 
constancy of basal metabolism, and the nature of the fuel required for muscular 
work. 

The development of the science of nutrition in relation to disease, «T, B. 
Oeb (Brit, Med, Jour,^ No, S612 (19S1), pp, 88S-886 ),—This is a summary of a 
British Medical Association lecture in which the author discussed briefly 
recent research on the relation of diet to composition of the blood, immuno¬ 
logical reactions, and bacterial flora in various parts of the body, and suggested 
lines along which future research in nutrition should be conducted. 

** We need more information dealing with the amounts of different nutrients 
required for optimum growth in children, and for the maintenance of health, and 
also as to the amounts of these nutrients present in dietaries in common use. A 
concerted international effort to elucidate whether there Is a correlation, and, 
if so, to what extent, between dietary habits, physique, and Incidence of disease 
in the different populations throughout the world would yield results of 
fascinating interest. ... In addition to su(fli dietary studies, an urgent 
need exists for more clinical research on nutritional lines. There are a number 
of diseases of which the mai n symptoms are those of disturbance of the normal 
digestive or metabolic processes—^for example, gastric and duodenal ulcers, 
constipation and its sequelae, rheumatism, anemias, high blood pressure, and 
cardiac and nephritic disorders. The etiology of these remains obscure. It has 
been suggested that they ordinate in long-continued errors of diet As a 
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matter of fact, we have very little definite evidence to show to what extent 
hereditary, nutritional, and other factors are involved. An extended series of 
studies of previous nutritional histories, of the condition of the circulating 
fluids, and of the Influence of dietary factors on the course of these diseases 
might tlirow much needed light on their etiology.” 

The importance is urged of cooperation among biochemists, immunologists, 
and clinicians in such research and of a coordination of research on the larger 
domestic animals with that on human beings. 

Nitrogen, calcium, and phosphorus balances in late gestation under a 
specified dietary rdgime, I. G. Mact, E. Donblson, M. L. Long, A. Gbaham, 
M. E. SwEEOT, and M. M. Shaw {Jom. Amer. Dietet. Assoc., 6 (1931), No. 4, 
pp, This case report on the diet, metabolism of calcium, phosphorus, 

and nitrogen, and composition of the urine of a healthy woman during the 
seventh and eighth months of a first pregnancy is presented in the belief that 
** it is only through the accumulation of such case histories that the fundamen¬ 
tal knowledge of maternal well-being, upon which sound advice can be based 
and disseminated, can be acquired.” 

The information on the diet includes the entire list of foods used, repre¬ 
sentative menus, and analyses of the diet for carbohydrate, protein, fat, cal¬ 
cium, phosphorus, and total calories. The summarized metabolism daca show 
that the diet was fully adequate In that the balances for nitrogen, calcium, 
and phosphorus were all positive. The values for the constituents in the 
blood serum and urine were likewise within normtd limits. “The subject 
was able to continue her usual physical and mental activities throughout 
the prenatal period, passed through an uneventful delivery, and was able in 
the lactation period to produce milk of sufiSclent quantity and of good enough 
quality to stimulate and maintain the growth and development of the Infant 
at a satisfactory rate throughout the nursing period.” 

Chylomicron content and total lipids of blood plasma as determined on 
dogs, E. H. MacAbthub (8oc. JSofpt. Biol md Med. Proo., (1931), No. 5, 
pp. 555-557 ).—^The author has extended her studies of fat metabolism by means 
of the chylomicron count of the blood (E. S. B., 64, p. 194) to dogs, with results 
indicating a correlation, although not high, between the dhylomicron content 
of the blood and the total lipids as determined by chemical analysis. 

Effect of nutritional anemia on size of the heart, M. B. Fobhan and A. L. 
Daniels (8oc. HJwpt. Biol and Med. Proo., 28 (1931), No. 5, pp. 479, 480). 
this preliminnry report, data are summarized indicating a close correlation 
between the size of the heart and the degree of nutritional anemia in rats. 
At very low hemoglobin values, from 2 to 8 gm. per 100 cc., the heart weight 
averaged approximately three times that of normal animals. 

Observations on the nutritive value of certain fats, 0. E. Gbabah and 
W. H. Gbotith (Soo. Biol md Med. Proo., 28 (1931), No. 7, pp. 756-768).-- 
In this preliminary report of eaqperiments concerned with the growth of rats 
on low fat diets, it is noted that young rats on the basal fat-free diet of Burr 
and Burr (E. S. B., 62, p. 292) supplemented daily with 0.5 gm. of whole dried 
yeast and 9 drops of cod-Uver oil have developed feet and tall symptoms ap¬ 
parently identical with those reported by Burr and Burr as occurring on the 
fat-free diet. The condition was not prevented by doubling the dally yeast 
supplement or by adding an active extract of rice polishings or of liver, but 
was for the most part prevented by wheat germ oil, laird, and whole liver, the 
wheat germ being the most and the lard the least effective. The effect of the 
lard was greater when the amount of cod-Uver oil was decreased, and the 
severity of the tail condition was greater in rats given 12 drops of cod-liver oU 
dally than in those given only 9 drops. The question is raised as to whether 
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the condition developing in the feet and tails is the result of a deflidency In an 
unknown food factor or of the presence of a toxic substance in the cod-liver oil. 

On the nutritive value of certain oils, G. O. and M. M. Bttbe and W. R. 
Bbown (Soo, Bxpt. Biol, and Med. Proc., 28 (1931), No. 9, pp. 905-’907). —It is 
noted that although in earlier work (E. S. B., 63, p. 695) it was thought that 
rats receiving cod-liver oil as a supplement to the fat-free diet used were 
always normal in appearance, later work lias confirmed to some extent the 
observations of Sinclair (E. S. R., 64, p. 494) and Graham and Griffith (noted 
above) that the feeding of cod-liver oil does not prevent scaliness of feet and 
tails, although it does cause renewed growth. It is pointed out that cod-liver 
oil differs from other oils in that it is highly unsaturated without linollc and 
linolenic acids being present in appreciable (luanlities. The authors have 
been unable to confirm fully the observation of Sinclair that rats which have 
access to their feces do not develop the scaly condition. A very slight prophy¬ 
lactic effect only was apparent. 

It is concluded that the fat deficiency may resolve itself into two factors, 
one affecting growth and the other the condition of the skin, but that linolic 
and linolenic acids relieve both of these abnormal conditions. 

Vitamin content of turnip greens, collards, cantaloupes, and peaches, 
0. L. Newton (Georgia 8ta. Bui. 161 (1931), pp. BO, flffs. S).—This report of an 
Investigation noted previously from progress reports (B. S. R., 65, p. 192) 
includes a brief summary of present knowledge concerning the function of 
vitamins A, B, C, D, and G and of the methods followed in the quantitative 
estimation oC aR but vitamin D in the materials studied, and summarized 
experimental data in terms of average growth records, survival periods, and in 
the ease of vitamin 0 autopsy findings. In a final table are listed the amounts 
of food in grams famishing 1 unit of the various vitamins and the approximate 
number of Sherman units contained in 1 oz. 

Turnip greens, either raw, boiled 46 minutes, or canned after blanching in 
boiling water, contained 1,418 units per ounce of vitamin A. From incomplete 
data on vitamin B, a tentative value of 14 units per ounce is given for the raw 
greens. No determinations were made of their vitamin G content. The num¬ 
bers of vitamin 0 units per ounce are given as 95 for the raw turnip greens, 
14 for greens boiled 45 minutes or canned with steam blanching, 6 for greens 
boiled 2 hours, and 7 units per ounce for the greens canned after blanching 
in boiling water, 

Collards raw or boiled for 2 hours contained the same number of units of 
vitamin A, 1,418 per ounce, as turnip greens, twice as much vitamin B (tenta¬ 
tive value of 28 units per ounce), and about the same amount of vitamin G as 
of B in unit values. The collards furnished 57 units of vitamin 0 per ounce 
when raw and 14 units after boiling for 2 hours. 

The values given for fresh cantaloupes of the Hearts of Gold variety were 
vitamin A 95, vitamin B less than 7, and vitamin 0 10 units per ounce. Tenta¬ 
tive values for the vitamin A content of frozen peaches were 14 units per ounce 
for the Biberta and less than 14 for the Hiley variety. Both varieties con¬ 
tained less than 0.6 unit per ounce of vitamin 0. 

Effect of withdrawal of vitamin-A on leukocyte and differential count 
in the albino rat, R. G. Tobneb and E. B. Loew (Soo. Easpt. Biol, cmd Med. 
Proc., B8 (1931), No. 5, pp. 506--S10, fig. 1). —Supplementing a previous study on 
the composition of the blood of rats suffering from vitamin A deficiency (B. S. 
B., 64, p. 496), the authors have determined the total leucocyte count and 
differential count of the blood of rats during various stages of the disease. 

The average white blood cell count of the rats on the vitamin A-deflcient diet 
showed no Increase over that of the controls until the forty-sWih experimental 
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day, at which time most of the animals showed a mild form of xerophthalmia. 
At the fifty-ninth experimental day, when the animals showed moderate xeroph¬ 
thalmia, the average count of those on the deficient diet showed an increase of 
4,000 white blood cells per cubic millimeter over the highest average in the 
controls. The average count of six animals remaining on the deficient diet for 
74 days showed a continued rise. 

The average differential count on the forty-sixth experimental day showed a 
slight increase in the relative percentage of polymorphs, with a correi^ondlng 
decrease in lymphocylefe lor the vitamin-deficient animals. This change became 
more marked until in the animals showing gross pathological symptoms the 
increase in polymorphs reached 67. while the lymphocytes had dropped to 31 per 
cent. In normal rats the lymphocytes amount to about 76 and the polymorphs 
to about 20 per cent of the white blood ceils. “ The leucocytosis observed in the 
xerophthahnic animals, together with an increase in the relative percentage of 
polymorphonuclear cells and a decrease in the lymphocytes, logically must be 
considered as a leucocytic defense of the individual animal to combat the in¬ 
vasion of virulent organisms. Is there then a lowered resistance of the specific 
membrane on which the organism gains control? Lowered xeslstance of the 
body is generally noted by an increase in the number of leucocytes, the 
phagocytes being less in number.” 

The vitamin Bi content of liver extract, E. Gilboy (Lamet [London], 1981, 
/, No, 96, pp, 149S, 1424 ; also in Brit, Med, Jour,, No, S678 (1931), p. S4 ),—^In 
this brief note, attention is called to observations indiciiting that “proprietary 
liver extracts are divisible into two sharply defined groups, those which contain 
considerable quantities of the aulineuritic factor and those in which is 
pi'esent in negligible amount. There is no intermediate class if equivalents 
of fresh liver are compared, and the first category includes the majority of the 
extracts tested.” 

Of eight different liver extracts used in the treatment of peruicious anemia, 
six were found to be efficient sources of vitamin Bi as well as B*. Three 
stomach preparation^! iil&o used in the treatment ol pernicious anemia were 
found to be good sources of both vitamins and B^„ It is suggested that liver 
extracts proved to be lich in as well as in B^ should be Included ** in the list 

of medicaments available lor use in cases in which administration of the 

vitamin B complex is indicated. Clinical evidence can indeed be adduced that 
such extracts are of practical value as general tonics, a fact which may be 
partly attributable to their vitamin content.” 

Polished rice and brown rice compared (Kentucky ^ta, Rpi, 1930, pi, 
p, 27 ),—^In this progress report it Is noted that brown rice, whole wheat, and 
yellow com when fed as the sole diet to pigeons which had developed poly¬ 
neuritis and lost weight on polished rice were all capable of restoring weight 
and curing the polyneuritis, but that white corn, ryo, and barley cured poly¬ 
neuritis but did not produce any gains in welghL “These results Indicate that 
brown rice, whole wheat, and yellow com (partially) contain vitamin B and 

B«, whereas white com, barley, and rye apparently contain vitamin B but 

not the Ba factor.” 

Constitution of a new diet relatively poor in carbohydrates and rich in 
fats for the study of vitamin B deficiencies [trims, title], L. lUmom and 
B. Lecoq (Oompt, Rend, Acad, Bci, IParkl, 192 (1981), No, 7, pp, A 

new basal vitamin B-free diet for pigeons is described. This diet, which is 
said to be based upon the composition of dried milk instead of a mixture of 
grains as was the case with the basal diet of Bandoln and Simonnet pxeviously 
used (E. S, R., 61, p. 70), consists of purified casein 8, purified fibrin S, oval¬ 
bumin 6, purified butterfat 8, lard 18, a pure or purified carbohydrate d6» 
88502—32 . ' ” ■7 
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Osborne and Mendel salt mixture 5, agar 8, and filter paper 2 per cent. -Wben 
supplemented with from 0.85 to 0.5 gm. of dried brewery yeast daily, the 
diet sufiSices for maintenance. Without the yeast, the survival period is from 
20 to 30 days when the carbohydrate is glucose, levulose, maltose, sucrose, 
dextrin, or cornstarch, from 35 to 60 days with galactose, from 25 to 50 days 
with lactose, and from 40 to 00 days wdth potato starch. The longer survival 
periods on these carbohydrates are thought to support tho theory that the 
rapidity of onset of polj neuritis is proportional to tho rapidity of intestinal 
absorption of the carbohydrate. 

Studies In the physiology ot vitamins.—^XIV, The effect of administra- 
tion of large amounts of water on the time required for development of 
the anorexia characteristic of a deficiency of the vitamin B complex, G. B 
CowcacL, H. A. Eosenbbbg, and J. Bogopf (Amer, Jour, Phphiol,, 05 {1930), 
No. 3, pp. 537--541).—1 d. tliis continuation of the investigation noted previously 
(B. S. R., 63, p. 896), the theory that the symptoms of vitamin B (Bi) deficiency 
are essentially those of a toxemia was tested by the administration of large 
amounts of fluids by mouth to dogs on a diet deficient in vitamin B. It was 
thought that if this prolonged the period before anorexia developed it would 
show that anorexia is the result of an accumulation of toxins which, in this 
Instance, would be washed out by the water. The data obtained showed that 
the appearance of anorexia, in place of being delayed, was definitely hastened 
by the treatment. 

It is suggested that the frequent treatment of marasmic infants by subcu¬ 
taneous, intravenous, or rectal administration of fluids may actually be detri¬ 
mental in that it washes out vitamin B from the body. ** It seems logical, in 
the light of the experiments here reported, to combine the recognhsed and 
approved methods of treatment of such cases of marasmus with the adminis¬ 
tration of some potent source of vitamin B.” 

The vitamin O content of fresh and canned spinach, Swiss chard, as<* 
paragus, and carrots, G. B. Wasson {South Dahota St a, Buh 261 {1931), pp. 
28, Jtps. 13). —This is the complete report, with e 2 q)erim 6 ntal data, of vitamin 
studies, the general results of which for all of the materials except carrots 
have been noted previously from progress reports (B. S. R., 68, p. 94; 64, p. 698). 

The caifots tested included samples pulled in August and October. Of the 
former, some were canned by the hot pack method as recommended in Farmers’ 
Bulletin 1471 (B, S. R., 55, p. 189), some cooked until tender in an open kettle 
in enough water to cover, and some placed in cold storage. Some of the 
October carrots were packed in sand and stored in a root cellar and others 
cooked in an open kettle as were the August samples. 

The raw carrots were fed In amounts of 10 gm. for the August samples 
and of 10 and 15 gnu for the stored October samples. Although the guinea 
pigs grew well and appeared suiierflcially to be in good condition, histological 
examination showed incomplete protection against scurvy. This was also 
true of the groups receiving 20 and 30 gm. of home canned carrots, 20 gm. 
of the cooked August carrots, and 20 and 30 gm. of the cooked October carrots. 
It was concluded that, as Judged by histological examination on autopsy, “all 
portions fell below a protective dosage, and that the August carrots, the cooked 
and the canned carrots, both the 20 gm. and 30 gm., are a little lower in 
vitamin 0 potency than the other portions,” 

Hematopoietic function in avitaminosis, IV—TI {Soo, Expt. BloL and Med* 
Proc„ 28 {1931), No. 5, pp. 435^499),-—The series of papers noted previously 
<B. S. R., 62, p. 297) is continued by three brief reports as follows: 

rv, Further studies of vitamin A defidenop, B. Sure, M. C. Klk, and D. J. 
"Walker (pp, 495, 496).—An extension of the studies noted in the first paper 
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of the series has led to the coaclusion that no noticeable disturbance In 
hematopoietic function takes place in the various stages of vilamin A deficiency, 
and that there are no changes in the differential leucocyte counts during the 
onset and remission of this avitaminosis. 

V. Vitamin D deflclenoif, B, Sure and M. C. Kik (pp. 496-498) .-—Eats kept 
on the Steenbock-Black rachitic d.ei No. 2965 showed evidence of anemia as 
judged by the concentration of hemoglobin and erythrocjte counts. Since 
the same blood pictures were shown by the animals receiving the same ration 
Irradiated and consequently protected from rickets, the authors conclude 
that vitamin D deficiency has no infiuence on hematopoietic function.” 

VI. Vitamin G deficiency, B. Sure, M. C. Kik, and M. E. Smith (pp. 498, 
499).—In this study, 10 out of 14 rats which had developed dermatitis on 
the vitamin G-deficient diet noted previously (B. S. B., 65, p. 495) gave evidence 
of marked anemia, while among 16 animals showing loss of weight unaccom¬ 
panied by dermatitis anemia was observed in only 6, and in 3 of these the 
condition could be attributed to anorexia. 

The authors conclude that an anemia occurs in vitamin G deficiency when 
accompanied by skin lesions comparable to those found in human pellagra. 
Since the diets used contained an abundance of ferric citrate and since such 
anemias did not respond to the administration of the ash from yeast, it was 
concluded that the anemia encountered was not produced by a mineral 
deficiency, 

TEXTILES ASD CLOTHING 

Eompers, C. L. Scott (U, S. Dept. Agr. Leaflet 79 (1931), pp. 8, figs. 7).— 
This leaflet gives practical suggestions, veith photographs and (fetches, of types 
of rompers suitable for all occasions for babies 5 or 6 months of age. 

MISOELLAITEOHS 

Forty-second Annual Report of the Kentucky Agricultural Experiment 
Station for the year 1929, Part n (Kentucky Sta. Ept. 1929, pt. 2, pp. [8]+ 
401+13], flffB. 48).—This contains reprints of Bulletins 291-298, all of which 
have been previously noted. 

Forty-third Annual Report of [Kentucky Station], 1980, I, T, P. Coospsb 
(Kervtucky Sta. Bpt. 1930, pt. 1, pp. 48).—Part 1 of this report contains the 
organization list, a financial statement as to the Federal funds for the fiscal 
year ended June 80,1930, a report of the director on the work and publications 
of the year, and meteorological data. The experimental work reported and not 
previously noted Is for the most part abstracted elsewhere in this issue. 

Forty-third Annual Report of the [Michigan Station, 1980] (Michigan 
Sta. Bpt. 1980, pp. 173-233, figs. IS).—This contains reports of the heads of 
departments on the work of the station during the year, the experimental 
features of which are for the most part abstracted elsewhere in this issue or 
previously. Analyses of vinegar are also included (p. 198). 

Williston Substation Report, April 1, 1980, to March 81, 1981, E. G. 
SoHOUANm&B (North Dakota Sta. Bui. 248 (1931), pp. 41, 18).—The experi¬ 

mental work recorded is for the most part abstracted elsewhere in this issue. 
Meteorological data for 1930 are also included. 

Annual summary of publications, July 1, 1980, to June 80, 1981, 
B. 0. PrmiAiT (Utah Sta. Giro. 9S (1931), pp, 16).—In addition to abstracts of 
Bulletins 220-280 and Circulars 88-94, this contains abstracts of sdentifiG 
articles published outside the station series and noted elsewhere in this issue 
or previously. 



NOTES 


Iowa College and Station.—loioa AgriculturUt notes tliat a new beef 
cattle bam is being ei-ected at a cost of about $21,000 to replace a similar 
structure destroyed by fire on October 7,1931. 

Kansas Oollege.—Kansas IndMstrialiat states tbnt the total enrollment is 
reported as 2,894 as compared with 8,018 in 1930. In tbe division of agricul¬ 
ture the respective registrations are 893 and 428, In borne economics 448 and 
487, and in enginering 876 and 961. An increase from 1,010 to 1,020 is noted in 
tbe division of general science and one from 121 to 155 in that of veterinary 
medicine. 

Louisiana University.-—J. W. Bateman bas assumed active charge as bead 
of tbe agricultural extension division vice W. B. Mercier, wbo continues in an 
advisory capacity as director emeritus. 

Massachusetts Station.—Walter L. Cutler, technical assistant in pomology 
since 1025, died October 31, 1931, at tbe age of 29 years. Mr. Cutler was a 
native of Vermont and was graduated from the Stockbridge School of Agricul¬ 
ture of tbe Massachusetts College in 1923. 

Minnesota University and Station.—Dr. R. W. Murchie, professor of rural 
sociology and agi'lcullural economics at tbe Manitoba Agricultural College, was 
appointed professor and director of rural sociological research beginning 
October 1, 1931, vice Dr. 0. C, Zimmerman, resigned to accept a position in 
Harvard University. 

New York State Station.—The new horticultural laboratory building, the 
first addition to the station laboratory space since 1898, has now been com¬ 
pleted, thereby greatly relieving the congestion that has prevailed for several 
years. The building will bouse tbe divisions of pomology, \egetable crops, and 
botany, including the work with soils and nursery stocks and the seed 
laboratory. 

South Dakota College and Station.—Paul H. Landis has been appointed 
instructor and assistant in rural sociology. 

Texas Station.—^A citrus laboratory is to be erected by the U. S. D. A. Bureau 
of Chemistry and Soils on the grounds of the substation at Weslaco in the 
Bio Grande Valley for the study of citrus fruit culls and their by-products. 
A building for this work is to be ere<*ted by tbe chambers of commerce of 
Weslaco and Mercedea The first year’s program will center largely around 
problems of grapefruit utilization, Indudiug the stage of maturity most favor¬ 
able for preservation, the utilization of waste from canneries and juice factories, 
and the feasibility of pr^aring grapefruit oil, pectin, nariugin, and other 
valuable constituents from oil and waste matorlal. 

Sixth International Congress of Genetics*—^Thls congress will be held in 
Ithaca, N. Y., from August 24 to 31,1982. It is planned to pay special attention 
to plant and animal breeding and to plant pathology and comparative pathology. 
The exhibits, as planned, should include many features of particular interest 
to experiment station workers in these fields. Invcstigatoi*s with material to 
exhibit which bears on the genetic aspect of any of these subjects should com¬ 
municate with M. Demerec, Station for Experimental Evolution, Cold Spring 
Harbor, N, Y. Information concerning membership in the congress can be 
obtained from Dr, C. 0, Little, Roscoe B. Jackson Memorial Laboratory, Bar 
Harbor, Me. 
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RECENT WORK IN AGRICULTURAL SCIENCE 


AGEICTIITUEAI AND BIOLOGICAL CHEMISTEY 

Physicochemical properties of edible-canna and potato starches, J. G. 
Ripperton {Eawaii 8ta. Bui 6S (1981), pp. 48, figs, In this work, pre¬ 
viously noted (B S. R., 65, p. 712), determinations of hjdrogen-ion concentra¬ 
tion in the water extract of starches proved to be unreliable. Electrometric 
measurement of the starch suspension was found to be a very satisfactory 
method. 

“The effect of different neutral salts on swell and viscosity was found to 
be proportional to the valency of tlie cation, the greater the valency the greater 
the depression of swell and viscosity. The anions had little effect Sodium 
hydroxide produced Initial increase with subsequent decrease. Substitution 
of monovalent cations in the raw starches greatly increased the swell and 
viscosity of all the starches. Bivalent cations generally caused a decrease. 
Trivalent cations caused a very large decrease. Removal of the cations by acid 
and electrodialysis caused the granule to burst when cooked. Investigation 
of the causes of differences in starches of the same kind showed that the 
starches of greatest swell and viscosity were unsaturuted as to cations and 
had a low pH. Analysis of the electrolytes removed by electrodialysis and 
displacement with sodium chloride showed that the low-viscosity starches 
contained appreciably more calcium than the high-viscosity starches* The 
possibility of preventing substitution of calcium in the starch granule either 
in the process of manufacture or during the growth of tlie plant is suggested. 
Difference in size of granules, or in amount of broken granules, was not 
found to be the cause of difference in viscosity in the starches used.’* 
Comparison of the properties of edible-canna and potato starches showed 
that the latter is probably somewhat superior in swell and viscosity. 

Starch gels, S. Woodbuft and L, Nioon (Cereal Ohem,, 8 (1981), No. 4, 
pp, 848-851, figs. 6).—The starches used in this study were the cereal starches 
of com, wheat, and rice and the tuber starches of potato, arrowroot, and 
cassava. All were used as purchased without further purification. Analyses 
showed a moisture content varying from 10.25 to 14.29 per cent, from 0.18 
to 0.7, and nitrogen ftrom 0.012 to 0.071 per cent. The general method followed 
in determining the character of the gels from the various starches consisted 
In heating to the desired temperature 100 gm. of a 5 per cent by weight sus¬ 
pension of the starch in water in a 150 cc. test tube immersed in a beaker of 
distilled water behind whldi a strong light was placed. The tube was then 
removed from the beaker, water added to make up for the slight loss In evapora- 
98056—-82- " — ■! 201 
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lion, and. the paste poured while hot into small porc^ain crucibles. At the end 
of 24 hours the gels were turned out on watch crystals, examined for general 
appearance and dimness, and photographed. 

During the heating a sudden increase in the Iranslucency of the product 
occurred within a slight temperature range which was specidc for each starch 
as follows: Corn 86 to 87® 0., wheat 87 to 88®, rico 84 to 85®, potato 69 to 70®, 
arrowroot 79 to 80®, and cassava 74 to 75®. At these temperatures the paste 
appeared to reach its maximum translucency, although this was accompanied by 
decided swelling oL the starch grains and the sl^irches did not form good gels. 
After the temperature had been raised to 99.5®, well-formed gels were obtained 
with the cereal starches, but not with the tuber and root starches. Long con¬ 
tinued heating at the temperatures of greatest translucency did not yield gels 
as drm as those obtained at 99.5®. 

Since the final inner temperature of baked flour mixtures, cooked potatoes, 
and flour-thickened sauces has been observed to be about 100®, it is concluded 
that maximum gelation of the starch probably occurs in the ordinary cooking of 
such products. 

The addition of sucrose to the starch-water mixture in amounts of 10, 80, 
and 50 per cent gave gels of Increasing transparency and tenderness, but well- 
formed only in the case of the three cereal starches. Althou^ the root starches 
yielded poor gels without sugar, a notable increase in the softness of the gel 
occurred with the addition of as small an amount as 10 per cent of sugar. 
With 60 per cent of sugar a viscous, sirupy mass resulted with all of the 
starches. 

Interconversion of hexose sugars by means of phosphates, H. A. Spobhb 
and H. H. Strain [Vamegie Inst Wash. Yearbooh Wt (1927-28)9 pp. 176, 177).— 
Investigations on the interconversdon of carbohydrates by purely chemical 
means (E. S. R., 55, p. 628) have been continued, with the aim of elucidating 
eventually the fundamental (pure) chemistry of these reactions as basal to the 
determination of the biologically impoitant transformations of the carbohy¬ 
drates. This work and its results are briefly detailed, with discussion. 

Yellow leaf pigments, H. A, Spoehb, J. H. O. Smith, and H. W. Milner 
{Carnegie Inst Wash. Yearbook 27 {1927-28), pp. 175, 176, fig. 1). —^Through 
improvements in extraction and purification technic, yields of pure pigments 
have been materially increased. This advance is particularized, along with 
results of reinvestigation of the molecular weight of carotene (which is of 
primary importance for future work), and determination of the absorption 
spectra fin the visible region) of carotene and of xanthophyll. It was found 
that few of the methods and solvents in general use for the determination of 
the molecular weight of organic compounds gave reliable results. Some new 
values are indicated. 

Tomato color as related to quality in the tomato canning Industry, J. H. 
MaoGuxivrat {Indiana 8ta. But S50 {1981), pp. 85, figs, fl).—Eollowing a 
summary discussion of the evaluation of color In terms of hue, value, and 
chroma and some notes on the importance of the nature of the illumlnant In 
color evaluation, the bulletin takes up the influences affecting the color of the 
raw fruit and the effects of treatments used in the preparation of canned 
tomatoes and tomato products. The color meiisurements made demonstrated 
that ** the color of the raw stock is primarily dependent upon the care in pick¬ 
ing. . . « Environmental conditions are probably secondary in Importance as 
affecting color. Data are given to show that raw stock of hi^ quality will give 
a finished product of good color. 

^'Heating causes an impairment of tomato color with raw cyclone Juice or 
canned tomatoes. It seems likely that the greatest part of the color change 
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occurs In the first portion of the heating period. Tomato pulp suffers a large 
impairment of color in the first fourth of the concentrating period when open 
tanks are used. Attention is called to the effect of dilution of pulp with water, 
temperature, sugar, carmine No. 40, iron and copper salts, and paprika on the 
color of tomato pulp.” Sugar improved the hue hut detracted from the chroma 
quality of the color. Carmine No. 40 could be used to Improve both hue and 
chroma. Small proportions of ferrous, ferric, cuprous, or cupric salts all had 
the effect of a “very serious impairment” of the color. By the addition of 0.5 per 
cent of paprika both hue and chroma could be improved. Acetic acid, as vine¬ 
gar, affected the color much as did the sugar. 

Color conversion tables are included. 

On the applicability of chromium steel vessels to analytical purposes 
[trans. title], A. KEiiGEB (Chem. Ztg., S5 (19S1), No. 71, pp. 682, d83).—-A 
chromium steel casserole was tested for resistance to potassium hydroxide 
solutions of 1, 5, and 10 per cent concentrations held 20 minutes at the boiling 
point, to 1 and 5 per cent potassium hydroxide containing hydrogen peroxide 
and h^d 20 minutes at 70° C., to 1 per cent potassium hydroxide containing 
sodium sulfide, to 1, 5, and 10 per cent potassium carbonate, to ammonium 
hydroxide of a strength of 5 per cent NHs, to an ammonium sulfide solution, to 
the alkaline tartrate solution of the Fehling reagent, and to barium hydroxide 
solution. In all cases except tho^^e of the two solutions already containing 
sulfide, test for the presence of dissolved iron was made by adding sodium sul¬ 
fide solution. By comparison of the colors produced in these tests with those 
of similar alkaline solutions to which had been added known small quantities of 
iron in the form of ferric chloride, it was concluded that 200 cc. of the 5 per 
cent and of the 10 per cent potassium hydroxide solutions dissolved, under the 
conditions above specified, 0.1 and 0.2 mg., respectively, of Iron, 

It is pointed out that such chromium ste^ vessels might be used with ad¬ 
vantage in certain analytical operations involving strongly alkaline solutions 
and in which silica would be brought into the solution from glass, and both silica 
and aluminum from poredain vessels. As an example of the results of analyt¬ 
ical operations in chromium steel the following figures from determinations of 
iron and of aluminum as the oxides are given; In the iron determinations the 
calculated iron contents of the test solutions were 0.1080, 0.1384, and 0.1290 gm., 
and the respective quantities found after precipitation in the chromium steel 
casserole were 0.1026, 0.1382, and 0.1288 gm.; while in the aluminum determi¬ 
nations the figures were, for the theoretical content of the test solutions cal¬ 
culated as oxide, 0.1408, 0.1470, and 0.1445 gm., respectively, as against corre¬ 
sponding analytical flndipgs after precipitation in the chromium steel vessel of 
0.1413, 0.1482, and 0.1440 gm. 

Apparatus for percolation at a uniform rate and automatic collecting 
device, P. L, HiPBA.Tq) (Indus, and Sngin, Ohem., Amlgt. Bd., 2 (19$0), No. 4, 
pp, 404 , 405, -fig- 1).—The apparatus desalbed in this contribution from the 
California Experiment Station was designed to permit percolation of a small 
amount of soil (20 gm.) with an aqueous solvent at a uniform rate of flow 
(about 40 drops a minute) continued for 15 to 80 hours, without attention after 
it is set in operation. After the first receiver of the percolate is filled, the flow 
is automatically shifted to the next receiver till a whole series has been filled 
without any personal attention. A detailed description is accompanied by a 
diagram. 

“ The reason for making this somewhat complicated regulating device Is that 
it was not foxmd possible to secure a constant flow at a uniform rate by any 
simpler contrivance which would continue to flow indefinit^y at a slow enough 
rate. Stopcodks partly closed, pinch clamps on rubber tubi^, capillary tubes, 
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ordinary siphons of small diameter—all failed when made to run slowly enough 
for the purpose in question.” 

Effect of degree of pulverization and weight of samples on quantitative 
analyses, B. 0. Malhotra. {Indm, and Engin. Olxem,, Amlyt. Ed,, 2 (1930), 
No, 4, pp, S98-401).--As a result of a study carried out at the University of 
Chicago, “the data indicate that for practical purposes material passed 
through 60-mesh sieve is satisfactory to use. The data also point out that, 
for the tissues studied, from 3 to 4 gm. of material are most desirable. Less 
than this amount and larger than 6 gm, do not seem to be satisfactory.” 

Some possible explanations of such results are given. 

Bacterial cataphoresis (Pennsylvania Bta, Bui, 266 (1931), p, 8),—A new 
form of the Falk cataphoresis cell, devised by M. E. Smith and M. W. Lisse, 
was shown to be free from several of the sources of error which had been 
found to be Inherent in the older type. 

“The extent of these errors, due to variations in technic and apparatus, 
is deduced theoretically and proved experimentally, with good agreement, for 
the following cases: (1) Centering the capillary, (2) position of the electrodes 
with respect to the ends of the capillary, (3) size of wire electrodes, and (4) 
depth of filling of cell. Because of these and other advantages, the new 
type cell is better adapted for determining the comparative cataphoretic 
velocities than is the old type Falk cell.” 

A simple electrodialysis cell for the routine determination of exchange* 
able bases in soils, M. L. M. Salgado and G. W. Chapkan (Soil 8oi,, 32 (1931), 
No. 3, pp. 199--215, pi. 1, fig. J).—The authors of this contribution from the 
University of Cambridge, England, find the various types of electrodialysis 
cells so far developed unsatisfactory for routine work and the cost of the 
apparatus high, A simple and cheap two-compartment continuous-flow type 
of electrodialysis cell, well suited for routine deteiminatlons of the exchange¬ 
able bases of soils, is described, a special type of filtering crucible being used 
as the anode chamber, with a filter plate made of sintered glass powder as 
the dialyzing membrane. The cost of the apparatus is greatly reduced by the 
use of a plane spiral of gold wire as the anode, and by the elimination of the 
outer chamber, copper gauze b^g used as the cathode, 

“ The cell is easily constructed and has the following advantages; The soil 
layer is thin. There is no endosmotic fiow of water through the sides, as these 
are of glass. The distance between the electrodes is short The soil can be 
washed free of soluble salts before electrodialysis. Concentrated dialyzates 
are obtained. The cell can be easily cleaned. There is practically no rise In 
temperature during dialysis. Complete dialysis can be efCect(‘d in 6 to 10 hours. 
A set of 10 cells complete with electrodes can be fitted up for about $20.” 

The results of parallel determinations in four types of soil by normal am¬ 
monium acetate displacement and by ^ectrodialysis in the new type of cell 
show very satisfactory agreement. 

The alcohol method for determining moisture content of soils, G. 
BoT7roxTCX)s (Boil Sci., 32 (1931), No. 3, pp. 173-179, pi. 1).—In a contribution 
from the Michigan Experiment Station the author reports that “ the alcohol 
method for determining moisture content of soils very rapidly has been reinvesti¬ 
gated. The results obtained go to show that if the method Is properly used It 
is accurate and reliable. The method can determine the moisture content of 
soils in about 5 minutes in the case of light-textured soils, and in about 12 
minutes in the heaviest clays. 

“A new feature Is introduced in the method, whereby the soils are dii^rsed 
mechanically by means of the milk shaking machine. By tying a spring to the 
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paddle of the stirring rod, even the heaviest clay can he reduced to the particle 
state in a few minutes." 

The use of hydrogen peroxide for estimating humification, H. L. Bioh- 
abdson {Soil Bci,, 32 (1931), 'No. 3, pp. I67-J7I).—-The author of this contribu¬ 
tion from the Rothamsted Experimental Station treated a variety of undecom¬ 
posed plant materials with 6 per cent hydrogen peroxide as in the estimation of 
the “ degree of humification ” of the organic matter content of soils, finding the 
loss in weight of these materials to range from 19 per cent in the case of straw 
to 61 per cent in that of mustard, while in the presence of soil the losses were 
increased, ranging from 21 per cent (straw) to 70 per cent (sphagnum). " With 
most materials, however, a great part of the effect of the peroxide reagent was 
simply solvent action, that is to say, treatment with water alone under the 
conditions of the method caused considerable losses and the extracted residues 
were more resistant to peroxide. With two exceptions (sphagnum, 49 per cent 
and mustard, 31 per cent) none of the residues after water extraction lost more 
than 16 per cent of their weight under peroxide treatment"; but the effect was 
sufficient to lead to the conclusion that " from the point of view of its action 
on undecomposed materials the 6 per cent peroxide method can give only approx¬ 
imate results, and it is Inadvisable to use it for comparing materials of widely 
differing origin.” 

Titration of lead by means of a thermionic titrometer, R. W. OExaACH 
and K. G. Compton (Indus, and Enfffn. Cliem., Analyt. Ed., 2 (1930), No. 
pp. 397, 398, figs. 2).—With respect to requirements which apparatus of the 
type under consideration should be expected to meet, it is the opinion of the 
authors of this contribution from the Washington State College that ” an ideal 
potentiometric titration apparatus should indicate the equivalence point—1. e., 
where AE/AV becomes a maximum—without the necessity of constructing a 
curve.” Of the set-up diagrams of the electrical connections which are here 
given, it is stated that ” a device sufficiently sensitive to changes in potential 
to show a large change in the defiection of the indicating instrument, thus 
showing the approach and location of this point, has been constructed.” A 
3-tube circuit employing 3U2:201A 3-element tubes, and a 2-tube circuit using 
1 TJX 222 screen grid with 1UX201A are both shown. The titration was per- 
lormed with 0.1 n potassium chromate solution. Data of 7 titrations of 60 cc. 
of 0.05 N lead nitrate show a maximum deviation from the theoretical quantity 
of +0,025 cc. of the potassium chromate solution, minimum 0,005 ca 

Titration of load salts, R, 0. Wzlkt, P. M. Amubose, and A. D, Bowxus 
(Indus, and Engln. Gliem., Analyt. Ed., B (1930), No. k, pp. 415, 416). modifi¬ 
cation of the titration of lead by precipitation with a standard molybdate 
solution, the principal change consisting in the substitution of a saturated 
solution of pyrogallol in chloroform for the staimous chloride-thiocyanate solu¬ 
tion as indicator for the molybdate ion, is proposed in this communication from 
the University of Maryland, the pyrogallol-chloroform reagent being used on 
the spot plate as an outside indicator. 

This pyrogallol-chloroform solution is very sensitive to a small amount of 
the molybdate ion. . . . One drop of a 0.000005 n molybdate solution will cause 
a distinct brown coloration. 

“The method herein described may be used for the ^titration of lead salts 
directly or the titration of lead acetate formed by the solution of lead sulfate 
in the usual method of lead determination. The pyrogallol-chloroform indl- 
(*ator, unlike the stannous chloride-thiocyanate Indicator, may be used in the 
presence of large amounts of ammonium acetate In titrating lead salts. . . . 
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*‘The lead solttUon to be titrated sbonld contain no other metals forming 
insoluble molybdates. It should be neutralized with ammonium hydroxide and 
any precipitated lead hydroxide dissolved by boiling with ammonium nitrate. 
The solution must be boiled until neutral and titrated with standard molybdate 
while hot The end point is reached when a drop transferred to a spot plate 
containing the pyrogallol-chloroform indicator is colored brown.” 

It is considered, further, that “since many molybdates are insoluble, the 
indicator herein described should form a basis for other volumetric molybdate 
methods. It might also form the basis for the determination of molybdenum 
colorimetrically.” An aqueous solution of pyrogallol was found much less 
sensitive as an Indicator for the presence of the molybdate ion than the solution 
in chloroform. 

Method for estimating aldose sugars by titration with iodine and alkali, 
0. S. Slater and S. F. Agree (Indus, and Engin. Chem., Analyt Ed., 2 (1930), 
Xo. 3, pp. 274-^76).—^The investigation dealt with In this contribution from the 
U. S. Bureau of Standards showe<l that under specified conditions aldose sugars 
react quantitatively with two equivalents of iodine, fomodng two equivalents of 
hydriodic acid and one of the aldonic acid. By neutralizing the sugar solution 
and adding both standard iodine and alkali in several portions until a small 
excess of each is present, and allowing the mixture to stand about 16 minutes, 
the excess of iodine could be determined by means of standard thiosulfate and 
that of alkali by standard acid. “ The aldoses, glucose, lactose, galactose, and 
xylose use or remove two equivalents of iodine and three of alkali, whereas 
xylans, galactans, fructose, and sucrose remain practically unchanged.” 

Estimation of aldose sugars by titrating with standard iodine and alkali, 
Q. M. Kiike and S. F. Agree (Indus, and Engin. Chem., Analyt. Ed., 2 (1930), 
^ 0 . 4, pp. 413-415).—In the article above noted the reagents were added com¬ 
paratively rapidly in single portions and in considerable excess, and an accuracy 
of about 2 per cent was obtained. Further studies are now reported on vari¬ 
ous factors affecting the titration, such as the mode of addition of the reagents, 
iodate formation, hydrogen-ion concentration, oxidation of the aldonic acid 
and of ketones and nonreducing sugars, and the time of oxidation. “ By adding 
the standard iodine first and then the alkali, each in small fractions of the 
total volumes required, the reaction is completed rapidly and a precision of 
0,2 to 0,3 per cent is obtained. Iodate formation is an index of the completion 
of the oxidation of the aldoses.” 

The detail of the procedure is given. 

[Fat determinatioiis in dairy products] (Pennsylvmida Sta. Bui. 266 
(1931), pp. 23, 24).—Two methods are presented. 

An improved method for testing ice cream and ice cream mix for fat, W. D. 
Swope et AL—A method for testing the fat content of ice cream and ice cream 
mixes which checks very closely with the Mojonnler test consists of weighing 
out a d-gm. sample, adding 1 cc, of ammonium hydroxide and 3 cc. of butyl 
alcohol, shaking thoroughly, adding 17.6 cc, of diluted sulfuric acid, and centrl- 
fuging, A clearer fat column is obtained if the temperatures of the sample 
and the acid are between 86 and lOO** F, The fat column is read from the bot¬ 
tom of the lower to the bottom of the npper meniscus or by the use of glymoL 

A fat test for chocolate milk, F. J. Doan and D. B, Molyncaux.—A test recom¬ 
mended for determiniilg the fat content of chocolate milk consists of using 
9 gm. of samples in an 8 per cent milk bottle, 3 cc, of 27 per cent ammonia 
water, 6 cc. of butyl alcohol, and 17.6 ca of diluted sulfuric add. The test 
does not distinguish between butterfat and cocoa fat, but the total fat agrees 
with the Boese-Gottlieb-Mojonnier method to within 0.1 per cent when the fat 
contents range between 0 and 5 per cent. 
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The estimatioii of salt and molasses in mixed feeds, G. S. Fbaps (Tewa^ 
8ta. Bui. 4^5 (f9Sl). p. ■rg).—-The abstract of this btaietin (B. S. B., 65, p. 
616) failed to emphasize the evident necessity, as indicated In the bulletin, when 
estimating molasses content from the invert suaar figure to correct for the sugar 
content of the feed. 

Determination of sulfur in insecticides and fungicides by carbon 
disulfide extraction, B. Edge (Indus, and Bngin. Chcni.^ Analyt Bd., g (1930), 
"So, 4, pp. 371-375).—The U. S. D. A. Food, Drug, and Insecticide Administra¬ 
tion reports the observation that samples of insecticidal and fungicidal dusts 
frequently contain sulfur as flowers of sulfur, much of which may be Insoluble 
in carbon disulfide. A method was therefore developed whereby all the free 
sulfur could be converted, practically without loss, to the carbon disulfide 
soluble form by means of controlled heating. In this form it was readily deter¬ 
mined by carbon disulfide extraction. 

Determination of boron in natural waters and plant materials, L. V. 
Wilcox (Indus, and Bngin. Chem.. Analyt. Ed., 2 (19S0), No. 4, pp. S58-B61, 
fig. 1). —The procedure detailed in this contribution from the U. S. D. A. Bureau 
of Plant Industry dilfers from that of Chapin (distillation of the boric acid 
as methyl borate, alkali hydrolysis of the ester, titration of the neutralized 
solution after addition of mannlte) chiefly in the employment of copper 
flasks and beakers and of Ka\ alter Bohemian glass flasks for the hot alkaline 
solutions. Copper beakers are used for the first concentration of the water 
sample, which must be kept alkaline to prevent the loss of boron by volatiliza¬ 
tion. Copper Kjeldahl flasks are used when separating the methanol from the 
alkaline distillate, and finally copper beakers are used in drying and Igniting 
the alkaline residues from the Kjeldahls. This Ignition appears to be essential 
in order to oxidize the organic matter of the distillate that would otherwise 
interfere with the titration. . . . When copper apparatus is not used the 
blank determinations are hiph and erratic, but with cox)per apparatus consist¬ 
ently low blanks are obtained.” 

METEOEOIO&Y 

The influence of wave length transformation on the climate of air 
layers near the soil and on the temperature of the free air [trans. title], 

G. Falckeitbebg (Met. Ztschr. IBrunswiok], 48 (1981), No. 9, pp. 841-84$, 
figs. 3).—^The cooling of air layers near the soil in the evening and at night is 
ascribed to the influence of the soil in changing the wave length of the dark 
rays and the absorption of infra-red rays by the air. The influence of wave 
length transformations by clouds on the temperature of the free air is also 
discussed. 

The utility of long periods of observations on rainfall in a given place 
[trans, title], B. Mathias (Compt. Bend. Acad. Soi. [Paris], 198 (1981), No. 16, 
pp. 62S-6B6). —^From a study of rainfall observations on Puy de Ddme, the 
author concludes that there is a direct and significant relation between defor¬ 
estation and decrease in rainfall and that reforestation has been followed by 
an increase in rainfall. 

Climatological study of the development of winter wheat [trans. title], 

H. Gesiin (Ann. Agron. [Paris], n. ser., 1 (1981), No. 5, pp. 393-727, figs. 8). — 
In line with ideas advanced by Y. Ducomet and 0. CrSpin* regarding methods 
of investigation in agricultural meteorology, the author studied the x^ation of 
temperature and depth of planting to germination of wheat and of temperature 

^ Ann. Sci. Agron. Frano. et ^Itraog., [44] (1927), No. 1, pp. l-2(^ pL 1. 
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and lengtli of day to growth of wheat seedlings under controlled conditions. 
Prom the results he derived curves and formulas which show definite and 
uniform correlations between cause and ellect and appear to establish a law 
of growth. The results Indicate the value of such methods of Investigation. 

A number of references to literature relatins; to the subject are given. 

Cotton growing in India in relation to climate, T, Tbotjoht and M. Afzal 
(Inata Dept Agr, Mem., Bot Ser., 11 (19S0), No. 5, pp. figs. 7).—This 

paper gives the results of a study of dlimatic conditions in typical cotton- 
growing areas of India. Tables and diagrams show normals for maximum 
and minimum temperature, monthly rainfall, number of rainy days per month, 
monthly amount of cloud, mean relative humidity at 8 a. m., and mean velocity 
of wind in miles per hour. The greatest similarity of conditions was found 
to be during the middle of the picking season. “ Baiufall is low in the later 
half of the growing and throughout the picking seasons. Relative humidity 
varies enoimously at different places during the course of the year.” 

Reactions of atmospheric conditions in 19RO on southern vineyards 
rtrans. title], L. ChaptaIi (Ann. Bcole Natl. Agr. Montpellier, n. aer., 21 llBSl}, 
No. 1, pp. 20-21, figs. 2).—It is shown that the excessive rainfall and humidity 
of the season lowered the temperature and favored the development of mildew. 
In general, however, there was a certain parallelism between growth and yield 
in 1930 and in previous years, indicating that excess of humidity compensated 
for lowered temperature during the year. 

Climates, 0. F. Jones (In South America. New York: Henry Holt d Co., 
1930, pp. 30-Jf9,121,128, figs. 12; ahs. in Bui. Amcr. Met. Soo., 12 (1931), No. 11, 
pp. 196, 197).—This chapter of a general geography of South America describes 
the climate of each of the 43 subdivisions of the continent, with special 
emphasis on those features which bear most directly on economic conditions 
and life of each region. Averages of temperature and rainfall and departures 
from them are given, and the controlling factors are discussed. Fourteen 
different types of climate are recognized, described, and Illustrated. The 
marked effect of altitude on temperature and precipitation as related to 
agriculture is brought out A bibliography of the subject is given. 

Meteorological observations, [SeptembeivOctober, 1931], G. I. Gxtnnbss 
and K. M. Wheels (Massachusetts 8ta. Met. Ser, Buis. 513-4H (1931), pp. 4 
each). —Summaries of observations at Amherst, Mass., during September and 
October, 1931, are given, with normals and extremes for these months during 
previous years. 

sons—PEsmizEBS 

[Soil Survey Reports, 1928 Series] (XT. S. Dept. Agr., Bur. Ohem. and Soils 
[Soil Survey Rpfs.], Ser. 1928, Nos. 9, pp. 26, fig. 1, map 1; 10, pp. 31, fig. 1, 
map i).—These reports were prepared with the cooperation of the University 
of Nebraska State Soil Survey Department of the Conservation and Survey 
Division. 

No. 9. Sou survey of Pierce County, Nebraska, A. W. Goke and W. H. Buck- 
hannan.—^Pierce County covers 864,800 acres of broad plain In northeastern 
Nebraska, its lands characterized by minor relief, brought about by stream and 
wind action, and good drainage. Of the total area of Pierce County, 92.8 per 
cent is in farms. 

Moody very fine sandy loam, Dickinson loamy sand, and Valentine sand with 
20.8, 151, and 11.8 per cent, respectively, of the total area lead tn areal 
importance among the 25 types of 18 series here mapped and described. 
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No. 10. Soil survep of York Oountv, Nebraska, T. A- Hayes and A. W. Goke.— 
York County, sontkeastem Nebraska, includes 368,000 acres of tbe loess 
region of the State, about 86 per cent of tbe county area being upland, the 
remainder alluvial land of tbe broad shallow valleys. The county is very 
generally well drained. 

Hastings silt loam, one of the most highly productive soils of the county, 
covers, with the inclusion of a slope phase, 81.0 per cent of the entire area. 
The complete classification also includes 12 other series. 

Soil survey of Belmont County, Ohio, S. W. Phillips et al. (U. 8f. Dept. 
Agr., Bvr. Ohem. an^ Soils [SoU Survey Rpt.l, Ser, 1927, No. 17, pp. 25, fig. 1, 
map 1 ).—^Belmont County, eastern Ohio, possesses a land area of 844,960 acres. 
Though largely ot a hilly relief, it contains also areas ranging from strongly 
rolling to smooth. “ Belmont County is well drained through natural surface 
drainage ways which extend to all parts of the uplands.” 

The soils found in the survey here recorded are mapped and described as 
16 types, representative of 11 seiies, together with 0.1 per cent of unclassi¬ 
fied material, the important areas being those of Westmoreland silty clay 
loam, which occupies 66.3 per cent of the total area examined, and Muskingum 
silt loam, which covers a further 19.1 per cent. pH determinations are included. 

The survey was made in cooperation with the Ohio Experiment Station. 

The soils of Texas, W. T. Oaeteb (Tewas Sta. Bui. 431 (1931), pp. 192, figs. 90, 
map 1 ).—^‘‘Nearly 80 per cent of Texas” having been reached “by some form 
of soil survey work,” the present knowledge of the soils of the State, together 
with soil studies made in unsurveyed areas, has provided sufficient informa¬ 
tion to permit the preparation of a general soil map of Texas, together with 
brief descriptions of the soil regions and of the principal soils. 

“Nearly 100 of the most important series of soils that occur in the State 
are described briefly . , . and these, with the map, give in generalized 
form an outline of the present information relating to soil classification and 
soil values,” 

The chemical composition of soils of Cameron, Coleman, Balias, Erath, 
Harris, Beeves, Bockwall, and Tarrant Counties, G. S. Fbaps (Texas Sta. 
Bui. 430 (1931), pp. 83 ).—This bulletin contains detailed analyses of the various 
types of soils found in the counties named. Tables interpreting the analyses 
are also given, together with tlie results of pot experiments designed to test 
the fertility of the soil 

“The black pxalrie soils are found to be richest in plant food and well 
supplied with lime, while the forested upland soils on an average are lowest 
in phosphoric acid, nitrogen, potash, and lime, and in some cases are slightly 
acid. The first-bottom soils are usually well supplied with plant food and 
^vith lime.” 

For each county, tables are given lowing the analyses of the various 
types of soils, the pot experiments, and the interpretation of the analyses, for 
each individual soil tyjpe. 

[Soil chemistry and soil moisture studies], R. FebnXndez GaboIa and 
L. B. SEKBAiro (Porto Bico Dept. Agr. and Labor Sta. Ann. Bpt. 1930, Eng. ed., 
pp. 36, 37, 140 , 141 ; also in Porto Bico Commr. Agr. and Labor Rpt. 1930 
Spanish ed., p. 181 ).—Soil work for the year is here reported. 

Reclamation of alkali Sulfur, salts of calcium, and cane trash 

either alone or in combination and in various amounts were applied to a 
tract of alkali soil of Mercedita day supplied with tile drainage. Although 
the water used for leaching was rich in soluble salts, analysis of soluble salts 
showed they were washed downward. A legume crop gave the best yields 
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in the plats receiving sulfur or cane trash either alone or in combination. 
It should be noted Mercedita clay is rich in calcium carbonate.” 

Nitrification in the presence of cane iraaJi.—“ Due to the necessity of using 
cane trash in greater proportion than was used In the field studies, accumula¬ 
tion of nitrates was very slow.” 

Movetnent of the water In the soil.—Tho method is outlined and the ap¬ 
paratus used is briefly described, the average percentages of moisture in 
samples taken at 4-in. depth intervals from 4 to 32 in. and ut 4, 16, and 24 
hours, 3, 7,16, and 32 days after irrigation, together with one sampling before 
irrigation, being tabulated. 

Some nitrogen relationships in muck soils, B. D. Wilsoi? and G. B. Town- 
SBisiD (New York Cornell 8 ta. Menu 137 (1081), pp. H, figs. 2).—^By means of 
field and laboratory experiments it was shown that muck soils accumulate 
nitrate nitrogen rapidly, the nitrate concentrations often reaching a consider¬ 
able magnitude. Larger accumulations were found in newly cleared muck 
than in that which had been cropped annually ior more than 20 years. 

"Whether a relationship was found between the acidity of the soils and 
their content of nitrate nitrogen depended on the depth to which the samples 
were taken. It is obvious, therefore, that the method of sampling deserves 
serious attention in the study of muck soil. The seasonal fluctuations that 
were observed in soil reaction were Induced by the drying of the soils, or the 
attendant processes, rather than by the quantity of nitrate nitrogen present in 
the soils. 

"The biological decomposition of the organic matter characteristic of muck 
soil did not inhibit the presence of large quantities of nitrate nitrogen in the 
soil The incorporation of plant tissue in the form of timothy or clover hay 
was found to depress nitrate accumulation. Its acUou was more apparent 
in muck soil that had been cultivated than in virgin muck soil. Timothy was 
more effective than was clover in depressing nitrate accumulation, and ex¬ 
erted its influence for a longer time. This is in accord w’ith the flndings that 
have been reported for mineral soils. 

"The extent to which nitrate accumulated in the soils of the investigation 
suggests that the large quantities of nitrogen which are often applied to muck 
soils may be excessive, and possibly injurious to the proper development of 
certain crops. This would apply particularly to newly cleared mucks.” 

The fixation of nitrogen by leguminous plants under bacteriologically 
controlled conditions, P. W. Wilson, D. W. Hopkins, and 3E1, B. Feim) ( 80 U 
ScL, S2 (1981), No. 4 , pp. 251-269, pi. 1, figs, 2 ).—^Thc uutliors of this contribu¬ 
tion from the University of Wisconsin found the root-nodule bacteria of clover 
and of alfalfa able to fix nitrogen, in conjunction with the projMir host plant* 
in an agar substrate under conditions excluding other organb^ms. It is noted, 
however, that the presence of “ordinaiy air contaminators ” did not appear 
in any way to affect the fixation. 

" The quantity of nitrogen fixed in an agar substrate in bottles closed with 
cotton pl^ varied from 2 to over 10 mg. per 10 plants. The quantity of nitro¬ 
gen fixed appears to be dependent on the general growth of the plant. Under 
the experimental conditions employed the plant growth is limiled more by 
factors such as light, gas exchange, and transpiration than by a need for 
nitrogen, hence the latter is the dependent variable rather than the inde¬ 
pendent one. There was evident an increase in the nitrogen fixed by plants 
from unsterillzed seeds or inoculated with unsterilized nodule cultures. How¬ 
ever, this Increase may be due to effects tending to give increased plant growth 
rather than to the presence of other organisms as such. 
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"The effect of inoculatloii with good and poor strains was d^onstrated 
under conditions that excluded any chance contamination. The use of the agar 
culture technic for differentiating efficiencies of a number of strains is ap¬ 
parently limited to extremes of ‘good’ and ‘poor,’ since factors other than 
need for nitrogen influence the growth of the plants to an extent that small 
differences in nitrogen-fixing ability are masked.” 

Manganese in Texas soils and its relation to crops, B. 0. Oabltle (Teaoas 
8ta, Bui. 4S2 (1981), pp. 87).—^In most of the 21 soils tested the manganese 
content appeared adequate without additions of this element, and in 6 of the 
soils decrease in yield indicated that the additions made had raised the manga¬ 
nese content to a toxic concentration. In 1 soil producing dilorotic sorghum, 
manganese treatment gave a decided increase in growth. 

Com and cotton took up from quartz sand about 10 per cent of the manganese 
supplied. The correlation between manganese supply and its absorption by 
plants was found less than that existing between supply and absorption of 
active phosphate and potassium. " The application of a ferdUsser containing 
nitrogen, phosphoric acid, and potash increases the percentage of manganese 
in the crop 30 to 70 per cent.” 

Analyses of the manganese contents of a number of soils, crops, and plant 
products of the State are given. It is stated that " while some Texas soils 
contain only small percentages of manganese, the requirements of the plant are 
so small that the soil is much better supplied with manganese than with nitro¬ 
gen, phosphoric acid, or pota^.” 

[Soil investigations of the Illinois Station] (Illmoia 8ta. Bpt. 1981, 
pp. 18-89, 64, ftps. Id).—This continues previous reports (B. S. R., 64, p. 808). 

ISoil, fertiliiser, and rotation ewperimenta'i. —^Results of drainage-water stud¬ 
ies, fertilizer and rotation trials, tests of legumes in grain farming, a score 
card for Judging agricultural limestone, comparisons of rock phosphate and 
superphosphate, tests of the need of some Illinois soils for potash, and studies 
of seasonal conditions as Influencing benefits from legumes are reported. 

Boore card set up for fudging agricultural limestone. —^It is stated that “ the 
score card [the work of DoTurk and Bray] deals with the preparation of the 
material. The purity, which is at least an equally important factor, is con¬ 
sidered independently. Limestone that is fine enough to pass through a 28-m6&h 
Tyler sieve will become effective in approximately a year, and this size of 
material is rated at 100. Slner material is given a slightly higher rating, and 
the coarser material is rated lower, the ratings falling off very rapidly toward 
the coarser end. Particles coarser than 2-mosh (%-in.) are discounted by a 
negative valuation because they may damage the spreader and thus be a 
liability to the purdhaser.” 

Single limestone application gives lasting results.—** It is indicated [by work 
of F. 0. Bauer et al.} tbat when enough limestone is applied to satisfy the 
demands of the most lime-exacting legumes, there need be no further applica¬ 
tions for a period of 8 to 10 years. These data indicate that much may be 
gained by giving the soil a second treatment after this period.” 

Marked crop increases feature phosphate eopperiments^** A novel feature of 
these experiments [conducted by F. 0. Bauer et aL] was the small size of the 
plats. This experiment was designed to take the place of greenhouse pot-culture 
experiments. A strip of land 80 in, wide was carefully selected for soil uni¬ 
formity. It was plowed and carefully worked down with a slight crown in the 
center. Wheat was seeded on this strip with a regular 80-in., 10-disk wheat 
drill. The horses were kept off the strip by using a wide hitch. After the 
wheat was seeded, plats 48 in. wide and 80 in. long were laid off. Boards 
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pressed down into the soil were placed between each plat to prevent washliif? 
from one to another. The proper amount of phosphatic fertilizers wore then 
carefully applied to the plats and raked in by hand with a jyardon rake. At 
harvest time 10 sq, ft of the crops were removed from the center of the plat for 
yield determinations.” 

Straw residues may cause some loss of nitroyen .—“llesults of the past year 
[obtained by 0. II, Sears unci L. M. Allisoiil Indicate . . . that at least some of 
the nitrogen changed from the nitrate form may be lost. . . . lt(‘cenl evidence 
indicates that the mineral substances, as well as the organic part of the straw, 
supply food for the organisms.” 

[Fertilizer investigations of the Idaho Station] {Idaho Bta* BuL l^i) 
(1931), p. IP).—Work with sulfur and sulfates (gypsum) indicates that 
‘'sulfur in some form is essential for maximum yi^ds of legumes in the cut¬ 
over areas.” Also, “gypsum is superior to other materials for maintaining 
crop yields on the St. Joe bottoms.” 

Phosphates and potassium appeared the limiting factors on the 3)eat lands 
of Bonner and Boundary Counties, and phosphates Improved crop yields in the 
irrigated areas. 

Chemical nature and solubility of ammoniated superphosphates and 
other phosphates, K, D. Jacob and W. H. Hess {Jour, Amer, Soc, Ayron,^ 23 
(1931), No. 10, pp. 77J-7S7, fig. 0-—The authors of this contribution from the 
Bureau of Chemistry and Soils, U. S. D. A., present a summary of the reactions 
possible in the ammoniation of superphosphates in commercial practice, 
together with data on the effect of these reactions on the solubility of the 
phosphate content of the product in ammonium citrate solutions. CSrltlcisms 
of the present Official method for the determination of citrate soluble phos¬ 
phoric acid are also put forward, with a modidcatlon offered as obviating the 
main difficulties encountered. 

“Because of the presence of tricalcimn phosphate, the citrate solubility of 
the phosphoric acid in heavily ammoniated superpliosphate varies with the 
weight of sample taken for analysis, and the results ohlaincHl on KU(*h materials 
by the present Official method are not in good agrtHjmonl with tlic results of 
vegetative testa It has been proposed to change the Official method so that 
it will bolter evaluate ammoniated siiperpliosplialeH and c('rlaiu other phos- 
phatlc materials. The proposed change involves w'ducdng the sample^ from 
2 gm. to 1 gm. and increasing the lime of digestion from 0.5 hour to 1 h<mr, . . . 

“The citrate solubility of trlcalclum phosphate in a mixed fer(!IIs5<*r may be 
considerably lower than that of the pure salt because of the <^n’eel of other 
compounds, such as calcium carbonate and calcium sulfate, hi d(i>reNslng its 
solubility.” 

The movement and fixation of phosphates in relation to permanent 
pasture fertilization, A. K. Midoley {Jour, Amor, Boo, Agron,, 2S {1981), 
No, 10, pp, 788-755, fly, J).—The author presents a record of experimoutH at 
the Wisconsin Experiment Station, including (1) Held studios of the use <^f 
phosphatic fertilizers, (2) plant response from different methods of applying 
superphosphate to grasslands and cultivated crops, (8) chemical aniilysos 
of soil samples taken at various depths to determine the movement of supor- 
phos];ffiate under field conditions, (4) studies of the comiwirative movement 
and fixation of different phosphates under controlled laboratory couditlouH, 
and (6) studies of the influence of various fertilizing materials on tho pene¬ 
tration of superphosphate. 

“These studies indicate that superphosphate when applied as a surface 
dressing moves downward very slowly. Most of tho phosphate was found 
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within the surfa<*e Int^h of soil ovt*n after an internal of six months. Maximum 
results can not he obtuim'il immediately unless the pliosphatt’^ is tlionumhiy 
mixed with the hoH Superphosphate worked Into an old <\s(al>lished hluedrass 
sod mi\e a total inereaw' of 71.5 per e«*al more than a similar amount of 
HurH^rphosiduile applied on the surface. 

“Tlu*re 1 h a very marlv(Hl dllTeronce In tlu‘ hehavior of ditrereut phosphalle 
wilts as to their ino\(um»nt through soils, h'rom a aj In, layer of (*arrlii#?t<m 
silt loam held on a Ihielmer funnel, none of the phosphate in auperphosphato 
was renioV(‘d hy l<»u(‘hinf? with 750 ec. of water. In the <»iiaes of sodium phos- 
I*hate, unimonlum phosphate, and potassium phosphate, 88, and 8J15 per cent, 
respcidively, of tho phosi>hat<s were huieheU out, 

“Allenialo wi'tilnm and dryluf? is one of tho most important factors in tho 
fluitlon <»f phoBphati»H in soils. When the phosidmtos were mixed with Yi In, 
of soil, their soluhiilty was reduced nearly one-lmlC by each su<*<*esaivG wet- 
tluK ami dryln« tn^atment A con»pariaou of the different phosi>hules shows 
that sui>erphosj>hale Is llxed fully JK) times more readily than sodium phosphate 
by the wettim; and dryln)? treatments. 

“Kertillz('r salts mixed with superphosphate greatly inllueu(‘o the moveauent 
of tlu‘ latter throuiafh soils, fc^odium nitrate Increased the movement of super- 
phosptuite, while potassium and ammonluni sulfate slightly dwieased it,*’ 
Phosphnti^ penetration in Held soils, It, M. Btfimirnson imd H. D. Cuapman 
Atiun iSV>r, Atjroiu, 2A (/iU/), ^o. 10, />p. 7JtM7d),--Aqu<n)Us and fteld 
extracts of soils whi<*h luul had from 1 to tU) or more ntiniml applications of 
pliosphniic fertiU35<*rH w’ere <»ompared hy the authors of this contribution from 
the llnlversity of ('aliroruia (irnduate School of Tropical Agriculture with 
similar soils m{ phosidiate treated, the results showing an “ appreciiihle 
pen<‘tratl<m of the phosphate below the surface foot In light- to metUuiu- 
tex(ure<l soils, lilttle or wo ponetnitlon was found to have taken place lu very 
heavy soils,” however. 

hhirther olmt^rvatloiis were that “after 22 au?mal applleatlons there was no 
evldc'uce of phosphate penetration below 12 in. In plats rccolvlng bone meal, as 
compared with marked penetration In plats receiving superi)hosphalo and 
manure. There are lndl<‘ations that the phosphorus in manure moves readily 
through the soil or else some <»ffoct of orgauh* matter facUitah^s the more 
rapid penetration of phosphorua In m^arly all of the soils reeolvlng phosphate 
over u iHudod of y(‘ara, there has been u marked a(»eumulailon in the surface 
n to 12 in.” 

Mew IN^HIHzer iimterlals, A, It (Ih *Sf, Aar, (Urc, (IDSDt 
p;), in, Itfti, 2). (Vmuuerelal pro<iWH for llxtng ntnHwphcrle nitrogen for for- 
(lllzer ptirpost^H are oulUne<l hrlelly, and various factors that have playe<l a 
part !u Increasing the cotuH»ii(rati<m of fertilizers are discussed. Advantages 
ain<l disutIvantageH of <'oin*enlrated fermizors are (‘ousldercd hrlelly, 

TUo urn* of ttininottla, the product of tho syntheUc ammonia rirocoss for flix- 
Ing nlfrog<ui, In the ammonlniion of »uperj)hosi)hale Is described, and brief ac¬ 
counts are givon of the preparation, plant-food content, and properties of the 
various salts and compounds into which It is converted for fertilizer purposes, 
iiudiKllng ammonium sulfate, ammonium chloride, I’ohizote, monoammonium 
phosphate, Ammo-Thos, diammonlum phosphate, l^unaplios, ammonium nitrate 
and its mixtures with calcium carbonate, lA'unasalpeter, potassium am¬ 
monium nltrati*, sodium nitrate, calcium jdtrnte, potassium nllmie, urea and 
its comiwundfi, Xdiosphazote, trebk* suiwphosidmte, Nitrophosku, and Ammo- 
Phos-Ko. 
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Analyses of commercial fertilizers* H. B. OuxTis, XL R, Allen, anil L* 
Gatot (Kemtuoky 8ta. Buh SIS (WSO), pp. 0^0-725).—Tho iisoal analyaos arc 
reported. . 

Inspection of fertilizers* W. h. Adams, D. B. Wn lakd, and A, S. 
Knowles, jk (Khode Island Sta. Ann, JPeH. Oito,, IVSlt }>p, i?).—t)ut of LSTi 
brands, representing tlie goods of 48 makers, tlie Inrgt^si ^roup t>f i)rodu<‘ts 
examined in Bliode Island for some time, “the per<*ontage ol fuUiirob lo moot 
guaranties is the smallest in the past 10 years and probably in the history 
of the inspection service,” 93 per cent of the materials, as shown by the an 
alyses reported, meeting guaranties fuPy while only 3 iK»r cent 1 ailed by ah 
much as 0.30 per cent. 

Oommorcial ferUBzers in A030-31 and their uses, 0. S. Kiiai>h and S. M. 
AsBUBY (Teasas 8ta, Bui 4U (IdSl), pp. 47).—The bulletin consists of the usual 
annual fertilizer analyses and related information, including a discussion of 
the use of fertilizer for various crops and sections. 

“ Sales of fertilizer decreased over 50 per cent, and the use of fertilizer on 
cotton apparently decreased much more than 50 tier cent.” 

AGRICXnTTIRAI BOTANY 

Plant succession and indicators: A definitive edition of plant succes¬ 
sion and plant indicators, F. B. Ouuments (Netc York: if. Wtlson Co., 
1928t pp, XVI+46Sf pis, 44, figs, i&4).—This is a combined, condensed <»dlti(»n of 
Plant Succession (B. S. B., 37, p. 434) and Plant Indicators (B. S. K., 45, p, 
626). 

“It has been necessary to disregard the largo amount of now matc^rial as 
well as to omit considerable portions of the text in order to bring tlie two books 
within the compass of one volume. The comprehensive nature of Iho treatments 
makes it possible to do this without serious harm to the main themes, and 
pecially since the portions omitted are to be expanded into as many collateral 
books with a full account of the researches since 1014.” 

Aims aud plans of the investigations flu o.Yperimeiital taxonomy], 11. M. 
Haix, D. D. Kbok, and W. M, Hkvsi (Caincoic /w«f. Wash, Yearlfooh 27 
(19S7-^8)t pp, >iJJ-f57).—The results are given of an JuteiiHlvo study (W. 8, B., 
60, p, 125) of Haplopappiis and of similar studios Initiated for Potent ilia, Perit- 
stemon, and Zauschneria. Some of the preliminary rosullH for the year an^ 
said lo show that plants brought from 9,000 ft. olovallou In tlie H!(»rrn Nevatia 
Mountains lo sea level <it Ihu’kcloy bloom a mouth aliead of th<4p Hch<Mlule<! 
time, retain the stature and reduml flower number of alpine <iwarN, but form 
broader mats, Those brought from 5,000 ft. elevation show incr<‘UH<‘d v<‘g<*tutlve 
growth, intensified flower color, and lengthened flowering p(»rlod. 

Living cells two and half centuries old, 1), T. MAol>ouaAL uml J, O. 
BSOWN iCamepieJnsl Wash, YiarbookHy {JliUI pp. /70).—This cou- 
tiuuation of the study of long-lived plant cells (B. H. B, 58, pp. 310, 521; 50, 
p. 122), made chiefly to ascertain what protoplasmic eluingos progress with uge 
and how environment may factor in such dianges, made uso of the desert tree 
Barkiaisonna nUcrophylla, 

Stem sections 10 cm. in diameter and over 75 y('ars old showed owasional 
living ray cells near the center, also Iracheids or wood fibers In which the 
nucleus and osiioplasm wore normal and active. An older ex<‘entric loaning 
trunk showed a 9-cm. thickness of moist wood in the flank, and several counts 
of layers credited to F. Shreve indlcalod an ago of 275 to 300 years. Living 
ray cells and tracholds near the center, visible without staining and with u dry 
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objective, are <‘ons!(lere<I as at leaat 250 jeara old. fihliiL, traelieida were iia- 
merouff e\en hi tlie oldest part of tiio ateni. No ol)Scr\JitlonH have been made 
as to the leau;tli ol the period of enlarKeiiioot of tlaw eleineiPs, buf as ('u' 
season’s ^rrowth of thia deaert 1re<‘ 1« eompleted <l«rJnju: the bri(»r MnnuKW rniiis, 
tblH enlaruMiieiit ‘appf^efl to take pliee iii le'^H tbiin a N>eeU 4 Tlu* 
of theae elenusitH (12,000 or i;5,000 weeks) Ibna reeorda u new ratio between 
tlio period ol (le\eIopnien< and that of mature existeneo. Other com's jn<* 

|jonK-U\ed cells of tlie redwood, I>. MacDovcal and (L Bl. SMini (Ca) 
ncffic lust. Watth ^ unhook jr (//U? 2H), pp. m, Studies by BtaelbniLMl 

(Id. S. It., 50, p. r»IO) having ostablishecl the peraiatenee of long-lived eidla in 
certain cacti, the present \\ork was Inuucruraled to investigate the more gimeral 
question of longevity of <ells in trees. 

In the coast redwooil mupvrrlroiH)^ two types of coIIk appear In 

recently matured Heismdary x,vh»m: Wood parench,vma eeUs In vertical ilh‘^ 
scattered among the tmclndils, and ray iiarcnidiyma ceilw, both living and 
densely lined with Hlareh. I’lie change from alburnum to duramen, readily 
recogiiisMible in Ht'qnola by a brownlah-rcd coloration of the duramen, Is accoiu 
panied by a disappearance of starch and protoplnats from all w<»od i>nreueh.Mna 
cells and the formation of an orange colonsl leslu partlallv or wholly filling 
the lumen of the wood paronchynm. In some SeipioLi Individuals, a similar 
change occurs In the ssono of imnsltlon from allmrimm to duramen, In others 
only a dlsaptnuirance of most of the* staroh, the luoloplasts is'inalnlng intact 
an<l showing n thin lajer of cyKqdasm next the cell wall, a conspicuous 
nucleus, tind a large central vacuole, (jells may rtuualn la this condition for 
many y<*ttrH, and such ray parenchyma cells hnv<^ b(*eu olwrved 70 annual lnj(*rs 
deep In the lumrtwood. Hhw in such trees the sapAVood const lintod 21 to 2ti 
layers, thew' (’clls \V(»re about a century old. 

Uelatioii of living cells to upward mo\cmetit of sap, T)« T, MA(d)oi7UM, 
,1. n. OviamiN, and (I, hU Smith {Canupiv inst YutHmk n (A927-.»N), 
ppu ilOf lOxtenslve exi>erlmctitnti<»n In Cnlifomia ami In Arizona during 
four yearn furuislicH no supjmrt for the hypothesis as to a direct action of 
living (VllK In causing upwmrd niovetuent of sap. 

The external la,Ner of living cells Incasing tlu' iHwnnial Hteius seiuns to bold 
tightly (he gast's aciuimulnflng hi the older nonliving j»orlloni4, except ns they 
may pass tlirougli in sap solution to the atmosphere. When «ubatmosph(^rl<* 
pressur<»H occur In the Interior nonliving ptirllons, gas<»s may be Uberalcsl ftcaa 
solution In tho sap. It appears that on the lowering of (he Interior pre^'HiroB 
In branches and stems, nlr Is drawn throueb (he surroumllng living layiT det»p 
Into tJu' stem, in which case gas mov(»meiit through living <*ellH may b(‘ notably 
ocHertiled by nitration xm*«Hures. 

Many ilvlng cells In both rays and )c,>lem parenchyma have eoinimai walls 
with nonliving <*leznenta which may Iw' flUtHl with gnM»w or holutlous. 'Hu* 
exchange of gas<»8 lietwam such contiguous elem(»ntH would l)e determined by 
pressures, temp<*ratur<*s, and other factors afPeeting solubility. Variation of 
pH would vary permeability, liquids, and chHMrolytes passing Into nonllvltig 
elements just as such snlmtiinceH pass from the soil, but such passage would not 
be large* enough to am*<»t notably movement of materbil in conducting tracts. 
Radial strips of living cells furnish a celldo-csdl waterway, though of com- 
)»arn(lv<*ly small Hlgulflcnneo. 

Tho roHUlts of this exp<>rimentatlon mppori the view of Straslmrger that 
«wp in a stem in which cells have been polson-klUed follows a path identical 
with that In which it aacend» In a living trt*«, except that tho Indicator dyes 
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penetrate where the cells are killed. Beyond this, Uving cells in contact with 
the nonliving units may thrust tyloses into the lumina of the conducting tracts 
In such enormous numbers as to lessen materially the conducting capacity of 
the wood. This obstructive action of living cells on the ascent of sap is an 
effect vastly greater than any facilitation of movement which might result 
from tlieir osmotic action. 

The liquid and. gas-systom in trees» D. T. MaoDouqal, J. B. 0^’ebton, and 
G. M. SMirn {Carnegie Inst Wash. YearhooJc 21 (1027-28), p. J68).—Experi¬ 
ments culminating within the year have shown that in tree trunks water and 
gases are localized according to definite patterns which are specific for the 
species concerned. The description of the distribution of these hydrostatic- 
pneumatic systems, as noted below, gives a picture of their physical relation 
to each other, but nothing as to the interactions of the two systems. 

The hydrostatic system is, in effect, h series of concentric cylindrical columns 
extending from roots to leaves, laterally separated Irom one another by gas 
filled cylindrical columns of conducting elements. The water may be under 
a longitudinal stress of from 2 to 300 atmospheres measurable by manometers, 
though these can not, due to many interlocking factors, measure the degree of 
change (expansion or compression). Details are given for a study of live oak, 
also for the effect of an increase in pressure of the. gaseous system upon the 
behavior of the hydrostatic system. It is regarded as clear that the varying 
pressures in the gas body exercise only a minor influence on the tension in the 
cohesive water system. 

... ' gases in the tranks of trees, D. T. MacDougal, J. B. 

Overtoil, and G. M. Smith (Carnegie Imt Wash. Yearbook 21 (1921-28), pp. 
m, 175).—In continuation of studies on the nature of gases in tree trunks by 
MacDougal as previously noted (E. S.E., 57, p. 815), it has been demonstrated 
that the gas body within a tree trunk is continuous, and accordingly that pres¬ 
sure and suctions applied at given points are transmitted up or down for con¬ 
siderable distances. It was discovered also, as an apparently unrelated fact, 
that dyes pulled through the stem by tbe forces due to transpiration do not 
ti*avel through all parts of a given annual ring, but in a definite portion only. 
During the previous summer, the authors have proved by several raoauH that 
this zonation of the transpiration stream is due to the accumulation of gas 
in water-conducting elements situated in definite parts of each annual ring. 
Experiments are cited separately as proving this claim. 

It is pointed out in conclusion that there is a seasonal variation in the ex¬ 
tent of the gas body, and tliat stems (willow and walnut) which Imvo a well- 
defined gas body in each annual ring during the summer may have the onliro 
animal ring water filled at the approach of tlm growing season. 

The change in osmotic pressure of the plant juices in spring wheat 
under various conditions [trans. titlej, V. V. Kvasnjkov (NaucK Agron. Yjh/ur. 
(Jour. Landw. Wiss.), 6 (1929), No. 4, pp. 290-312).-^he juice for this experi¬ 
mentation was obtained from the entire plant with the aid of a hand press, 
several varieties of wheat grown in the greenhouse and In the field being used. 
The work covered two years and the results are summarized. 

The osmotic pressure of the plant juices from hard and from soft wheats 
changes during the vegetative period. The absolute value of the osmotic 
pressure of plant juices from a pure line of Beloturka No. 1226 (not a drought 
resistant vaiiety) fluctuated within the limits of 8.81 to 14.0T atmospheres, 
while that In Beloturka No. 1223 (a drouglit resistant variety) ranged from 
7-16 to 14.75 atmospheres. The osmotic pressure of Beloturka grown in the 
field was lower than that from the same whojit grown in tho greenhouse, 
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thouffh the nioisturo content was lower in the field. An increase of the 
osmotic pressure of the soil solution hy 0.7 to 0.8 atmosphere, caused by adding 
sodium chloride, increased the osmotic pressure of the plant juices by 2 to 3 
iitmospheros, A decrease in the moisture content of the soil from 60 to 40 
per cent of the total moisture holding capacity caused an increase of the 
ohiuoth* pri‘SMire, more marked in the first staftos of growth, with slight 
dilft^rcnccH in the latter stage. In Beloturka No. 1226 tlie differences in 
osmotic i>r<*Ksurc at 00 to 40 per cent of the total moisture holdhig capacity 
ranged from 20 to 28 per cent in the first half of the vegetative period and 
from 7 to 10 i)cr cent in the second half. In Beloturka No. 1223 tlie differences 
were 35 to 80 per cent for the first half and 20 per cent for the second. At 
optimum moisture (60 per cent), No. 1226 showed a higher osmotic pressure 
tiiau (loos No. 1223, but at 40 per c(‘nl the relationship wiis reversed. At a low 
moisture content No. 1223 gave the higher yield, but at optimum moisture con¬ 
tent the ,\ield of No. 1226 was higher. In the dry year 1927 the osmotic 
pressure of No. 1223, grown in the field, was higher than that of No. 
1226. The reverse was true in the wot year 1028. In 1927 No. 1223 gave a 
hlglKT yield than No. 1226, the reverse being true In 1928. Weather conditions 
(humidity, tcanperature, radiation) influentH?d the osmotic pressure, with the 
range of the change due to those conditions wider in No. 1223. Moist air, 
with a low t(*mpcraturo during the vegetative period under the conditions of in- 
buifiichuit soil moisture, gave the same osmotic pressure as in the case of a dry 
atmospher<' and a Idgh temiieruturo with a sufficient supply of soil moisture. 
Transpiration was higher in the wheat which has a higher osmotic pressure 
at Cd ptT anit moisture, 

Uadioactlvity and plant propagation [traus. title], A. V. and L. L 
KoL’isovT (NauvJi, Agron, Mar. (Jour. Landw. Wm.), 6 (1929), No. pp. 
880-899).—Following a review of relat«?d literature and an account of their 
own experimental work, the authors present their own views. 

In radioactivity Is found a potent factor operative in the fundamental pro¬ 
cesses which influence' tlie growth and dev^opment of plants and several 
changes In their propeiiies. The influence of radioactivity may be ascertained 
ns exerted on si^^ds and jilnuts in the state of rest, on germinating seeds, and 
on niatuiH' plants during the period of growth or fertilization. The influence 
of radium on the embryo cun also be studi(^d. In all these cases the influence 
of radium is more om^rgetlc on cells and tissues of later formation, the well- 
estublisluHl tissues of a growing plant being very stable with respect to the 
ad Ion of radium. 

Tlie pr(M>arallons for biological Investigations include those used with the 
beta rays and partly with the giunma rays and those with the alpha rays. From 
knowlodgt" com*ernliig th(‘ nature and proiierties of the radioactive elements, it 
is Huggesled that in the case of the gamma rays, which represent a special form 
of racUoactivo energy, the electromagnetic frequencies which go into space are 
similar in a way to the action on life processes of the light rays of the sun*s 
spectrum in the region of short waves having a high frequency. The beta rays, 
which represent a flow of negatively charged particles (electrons), may he 
looked upon as on(»rgy activators of potassium, which is from the standpoint of 
biocuergetiCR a (‘onstant source of negative charges in the cell, and in this case 
is looked upon as the carrier of the life energy of the cell. Only by accepting 
this suiiposltion Is it practicable to explain what seems at first a peculiar phe- 
nonumou, nnnudy, the formation of two and even three timed the amount of 
(»rgjinic Httbstanco under the influence of radium. The alpha rays, which are 
mat(^rlnl particles carrying poslUve electricity, and which represent charges of 

08068-^2-2 



218 


BXPBKIMEISrT STATION EEOOED 


[Voted 


a higli order whldi have hitherto served as an Invaluable aid to physics and 
chemistry In the disintegration of the nitrogen and other atoms, may serve, 
like the beta rays, as vigorous stimuli in translocations, deficiency, and other 
hereditary changes of the genotype. These changes may control the formation 
and appearance of genovariations. The infiuence of radioactivity i& modified by 
the time period of exposure, by the distance of the object from the radium prep¬ 
aration, as well as by the nature and properties of the radio-elements (the ab¬ 
sorption of the rays by the layer of the radium salt). In tho action of the 
radioactive elements on plants, there seems to be a latent period or one during 
which no clear-cut effect is noticeable, as it is only after a certain period that 
the stimulating property of radium appears effective. This period might be 
thought of in comparison with the incubation period of contagious diseases. 

Duration of the flowerless condition of some plants in response to 
unfavorable lengths of day, W. W. Garneu and H. A. Allakd (Jout, Agr* 
Research [U. JjS (1931), No. 5, pp. 4S9-US, figs. S).—In an attempt to 
ascertain how long herbaceous plants may be kept in a flowerloss growing con¬ 
dition by regulating day length, Sedmi wooduardii, S. spcctabite, and Cassia 
marilandica plants were grown under controlled light conditions. Tho two se* 
dums maintained a vigorous condition for several years without flowering, and 
while the Cassia plants were held under a 10-hour day ior 9 years with no in¬ 
dication of flowering, growth was small, the plants sending up weak slender 
stems, which remained in a half dormant condition throughout the summer. 
In this species, continuous short days not only prevented flowering but led to 
conditions of dormancy and senility before sulficient reserves were accumulated. 

GEITETICS 

Investigations in the genus OrepiSf £3. B. Babcock (Carnegie XnsK Wash. 
Yearbook 27 (J927-2S), pp. 352, 353)*—li is stated that the principal objective 
of these investigations is a clearer understanding of the evolutionary processes 
at work in the group Orepis, consisting of about 200 related species, a number 
of which have been made the object of studies previously noted (B. S. B., 46, p. 
721; 47, p. 629; 48, p, 626 ; 53, p. 425 ; 66, p. 632; Cl, p. 326; 62, p. 723). During 
the year here reported the work was conducted along four main lines, laxonoirdo 
studies, work on the chromosomes of species in relation to their classification, 
genetic and cytologic study of interspecific hybrids, and tbe investigations of 
chromosomal variations. This work and Its results are outlinod. 

Cytological and omhryological studies on the genus Mentha, M. Ji, 
Eutilb (Mbs. Nebkl) (CanmlanwissensohaU, 4 (1031), No. 5, pp. 428^458, 
figs. 63; Ger. ahs., pp. 466, .{67).—A prelimiunry report Is pre'?entod upon studies 
conducted in part at the New York State Experiment Station. The haploid 
chromosome numbers found in several forms of Mentha were as follows: Af. 
reqaienU 9, M. pulegium 10 and 20 (± 1?), M. arvcnsls 30 (± 1?), M. aquatloa 
48 (± 1?), If. longifoUa 12, M. rotundifoUa 12, and M. nilxaca 12. In the 
various forms studied tliere was noted a positive correlation between chromo¬ 
some number and size and between chromosome number and seed size. 

The genetics of the genus Phlox, J, P. BtoT (Femsylvania Bta. Buh 266 
(1981), p. 17).—Several new patterns were found in the flowers of P. dnm^ 
mondii, the seed of which was obtained from Europe. One form, ** picta,” with 
radial white hands in colored flowers, proved recessive in the Fi generation, 
and another, *^halo eye,’* came through partly. 

A study of certain characters in wheat back crosses, Y. H. FxoBSti. (Jour. 
Agr. Research UJ. iSf.], 48 (1981), No. 6, pp. figs. 8).—-Little Club and 
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JenMn dlnb wheats were crossed with Quality, Hard Federation, and Margnis, 
all high quality common wheats, to improve the milling qualities of the dub 
wheats, and the Fi hybrids were back-crossed to facilitato selection of quality 
factors and dub types* The material was used by the California Experiment 
Station cooperating with the U. S. Department of Agriculture to study inherit¬ 
ance of characters in the Fi of the buck-crossed generation and also in the 
ordinary Fa and Fs generations* The Fi of the crosses was dub in type and 
was termed “ long club.” 

The ratio of about one dense to one lax plant was obtained in all bad:- 
crosses with the lax parent, except in the (Jenkin X Marquis) X Marquis, 
where nearly all dwarf plants failed to head. A one-factor difference was 
suggested for dub type and lax type of spike. Although true-breeding club 
lines of varying density were recovered in Fs, no true breeding long dub like 
Jenkin appeared. While lax plants bred true, most of the extremely long lax 
forms reverted to the approximate internode density of the lax parents. The 
variatiozis in density in pure-breedlug Fs material indicated the presence of 
modifying factors for both dub and lax characters. 

Dwarfs occurred in the back-crosses (Quality X Jenkin) X Quality and 
(Jenkin X Marquis) X Marquis in ratios of about 7 normal to 1 dwarf and 
in the Fa of Quality X Jenkin and Jenkin X Marquis about 55 normal to 
9 dwarfs. A three-factor difference between normal and dwarf was indicated. 
Jenkin was assumed to have the constitution NNDxDJ)J)i and Quality and 
Marquis imdtdi.d%d%. Most dwarf plants had lax spikes, while club dwarfs 
usually had intermediate dub spikes, and dense dub-spike dwarfs rarely oc¬ 
curred. Possible linkage was Indicated between the dub factor and one of the 
dwarfing factors. 

The ratio of brown to white glnmed plants in the (Jenkin X Marquis) X 
Marquis back-cross was about 1 : 1 and in the F» of Jenkin X Marquis 3 : 1. 
A one-fhctor difference for glume color was Indicated. Three or more factors 
probably were responsible for the difference in earliness observed between 
Quality and Jenkin and Quality and Little Olub. 

[Genetic studies with swine at the Idaho Station] (Idaho 8ta, Bui. 179 
(19S1), p, 20).—In a study of cryptorchidism in swine this defect was fbund to 
be tnlioritod. In a number of casos individuals having one testicle retained in 
the body cavity* with removal of the other have failed to develop farther 
evidence of masculinity and have shown typical physical characteristics with 
a total loss of sex interest. Histological studies of the retained gonad have 
shown that development was arrested in the sox and interstitial cdl tissue. 

A defect characterized by dwarfed or absent ears in pigs was quite common 
in one strain of Duroc Jei'seys. It was possible to trace this to the earless dam 
of a famous show boar. Affected specimens revealed a number of structural 
skull defects. 

Whorls and spotting in the hair of Duroc Jerseys were also inherited. Two 
factors, both of which must be present either in the homozygous or heterozy¬ 
gous form, were found responsible for whorls. 

Bibliography on the genetics and sex physiology of the rabbit (Ediafh 
hurgh: Imp. Bwt, Omet., 19S1, pp. [f]+5-J).—A bibliography of 878 

references on breeding, genetics, and the physiology of reproduction in the rabbit 

Conceptions in right and left bom of ntems (Idaho 8ta. Bui. 119 (1991)^ 
p. £5).—Studies of pregnancies in dairy cattle ^owed that 34 per cent were 
located in the ri^t horn of the uterus and 36 in the left horn. Thus, 75 per 
cent more conceptions resulted from the functioning of the right ovary than 
from the left There was no preponderance of either sex in either horm 
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FIELD CBOFS 

[Agronomic experiments in Idaho in 1930] (Idaho Sta, Bui, 119 (19S1), 
pp, 17^19, 88-40, 41 , ^3-^5).—Field crops work at the station and substations 
(B. S. R., 63, p. 523) again reviewed comprised breeding work with wheat, oats, 
barley, alfalfa, sweetclover, red clover, and Ladino clover; variety trials with 
wheat, oats, barley, alfalfa, field peas, soybeans, and grasses; cultural (includ¬ 
ing planting) tests with wheat, peas (B. S. B., 66, p. 30), alfalfa, and potatoe*:*; 
seed treatments with field peas and potatoes; irrigation tests with alfalfa, red 
clover, and pot<itoes; crop rotations; pasture studies; and weed control 
experiments. 

[Field crops investigations in Illinois] (Illinois 8ta, Hpt, 1981, pp, 48-64, 
68-68, 70-17, 119, 180, 259, 260, figs, S) .—Research with field crops is reported 
on again (B. S. R., 64, p. 823). 

After the thirty-fourth year of selection of corn for chemical composition, 
continued by C. M. Woodworth and W. J. Muixun, the high protein strain aver¬ 
aged 20.24 per cent of protein and the low protein 7.8, and the high oil 12.1 
per cent of oil and the low oil 1.28. The differences were the widest ever 
obtained. The limit probably had been reached in the low oil strain, since 
germination was usually very poor due to the small germs. Selection for low 
protein was relatively ineffective. 

That extremely early varieties of com do not yield as high in Illinois as 
adapted sorts witli growing periods filling the normal frost-free season was 
brought out by G. H. Dungan and W. L. Burlison. These workers and, B. 
Koehler established that for best results seed corn should not be picked until 
mature, or at least fully dented. However, it should be gathered and placed 
in a suitable drying room before endangered by killing frosts. For full season 
varieties the best time for picking seed corn at the station was about October 
12 to 16, 

Com, Dungan established, ought to be planted not later than May 10 in 
Dlinoia for best yield and quality of grain. Com planted late because of com 
borer or other reasons can be hurried to maturity through good soil treatment, 
according to results of F. C. Bauer and others, Koehler recorded losses from 
oar rots averaging 7.6 per cent of the crop in studies at the station, 1924-1930, 
inclusive. His work Indicated that early-planted com averages loss ear-rot 
loss than late-planted corn; that open-pollinated strains carefully belccted over 
a period for utility type suffer loss from ear rot than average unsoleetod seed; 
and that the com strain used should be selected for ripening in an average 
season. Seed treatments by Koehler and J, R. Holbert of the U. S. Department 
of Agriculture did not benefit com as much in tests in 1930 as in previous years, 
probably due to the unusual drought. 

Studying the metabolism of diseased and healthy corn as related to soil 
fertility and fertilizers, B, B. DeTurk, B. B. Barley, and Holbert noted that 
a strain responding poorest to phosifiiorus took more phosphorus in growth and 
used more in the organic forms in its vegetative parts, even at the reproductive 
stage when a superior strain was sending more phosphoms into the developing 
ear. Cornstalk residues produced for D. O. Wlmer only slightly higher yields 
of corn and wheat than did cornstalk ash. Most cornstalks may have to be 
burned to control the com borer when it reaches Illinois. 

Com is damaged worse by hail, Dungan observed, when it comes between 
tasseling and the fre^-silk stage. The reduction in yields varies with the 
stage of plant development when blades are removed, and is roughly in pro¬ 
portion to the percentage of leaf area removed. Results from this study 
promise to aid in determining more accurately losses from hailstorms. 
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More evidence that Illinois farmers lose heavily because the grade of their 
corn is declining and therefore is discounted on the market, was obtained by 
L. F. Eickey. The percentage of cars grading No. 3 or better lor the entire 
United States since 1017 rose from 53.7 to 57.1 per cent, while at Illinois inspec¬ 
tion points corn grading No. 3 or better decreased from 48.8 to 40.1 per cent. 

No significant differences in yield for any particular variety of wheat or of 
barley were found by Woodworth and O. T. Bonnet! in seedings at different 
rates, nor did any one variety have all the desirable characteiistics to the 
highest d^ree. Selection for hard- and soft-kerneled strains of Purkof wheat 
was not effective. Among Fa families of Spartan X Wisconsin Pedigree barley, 
segregation was close to a ratio of 3 rough-awned to 1 smooth-awned plant, and 
in families heterozygous for head type, in the ratio of 3 2-row plants to 1 6-row. 

Northern-grown seed potatoes yielded nearly 50 per cent more than home¬ 
grown seed stored at the same temperature in tests during 5 years by J. J, 
Pieper and W. P. Flint. Storage at 36® F. was best for both types, although 
northern-grown seed tended to yield better after higher temperatures and 
home-grown seed after lower temperatures. Use of Bordeaux in addition to 
calcium arsenate increased acre yields nearly 15 bu. On early potatoes in Cook 
County, J. W. Lloyd, B. P. Lewis, and C. 0. Compton found that Bordeaux 
increased the No. 1 tubers 27 per cent and total yield 56 per cent, and copper 
dust 18 and 30 per cent, respectively. In the late crop, spraying increased yield 
102 per cent and dusting 80 per cent. 

Chlorates offered a promising means of easily and cheaply eradicating nox¬ 
ious weeds before they spread to the entire farm, although cultural mediods 
stUl appeared cheapest for large areas. Pieper obtained best results with 
Canada thistle but only fair success with wild garlic, quack grass, and horse 
nettle. Fall applications were best, October seeming slightly better for wild 
garlic and quack grass. Spring and fall applications gave good results with 
Canada thistle. Very early and very late repeated applications with smaller 
quantities of chlorate seemed better than more applied once. Beproduction of 
wild garlic and wild onion is commented on, and loss from weeds and the 
spread of new weeds are indicated. 

Artichoke, safflower, and hemp were tested by Burllson, Pieper, 0. A. Van 
Boren, and Woodworth for Illinois as new crops with new uses. Variety tests 
for the year and peidods in different localities in Illinois with corn, wheat, 
oats, and barley are again reviewed by Dungan and Burllson. Com improve¬ 
ment \vork reported on by Woodworth and Mumm dealt with production of 
improved types, inheritance of factors, and exposure of several genetic types 
to X-rays. Woodworth and Bonnett review breeding work with wheat and 
barley, recording data on the development of barley varieties at different 
dates and on natural crossing in wheat. Gmietic analysis of oats varieties by 
Woodworth and B. B. Fore indicated that yield and other desirable qualities 
may be the result of different factors in different varieties. 

A study by Bickey and C. L. Stewart of the quality of farm seeds showed 
that in more than 9,000 samples analyzed 12.4 per cent were unsalable and 28 
per cent required a statement on their tag because of noxious weed seeds. 

Methods of crop prodaction at the Colby (Eans.) Branch Experiment 
Station, 1915 to 1929, J. B. Kv&ka (U. 8. Dept, Apr, Circ. X84 (1S81), pp, Bi, 
figs. Field experiments and crop rotation and cultural methods (B. S. B., 
64, p. 826) conducted in cooperation with the Kansas Experiment Station on 
Colby silt loam, typical of northwestern Kansas, are r^rted on, with notes 
on the soil and climatic conditions. 

Winter wheat yields on fallow averaged about twice as much as on plats 
prepared otherwise, except after rye green manure, com in 804n. rowsL and 
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beans In 40-in. rowb, each of which partake in measure of the nature of a 
fallow. 

The best method of fallow tried was plowini^ in May, before vegetation had 
grown enough to reduce materially the water content of the soil, and culti¬ 
vating enough to keep the ground clean during the rost of the season. Ball 
plowing with the ground left rough over winter gave almost as good average 
yields, although exposing the soil to the danger of blowing. Delaying spring 
plowing for fallow until late June without previous cultivation resulted in 
a decrease of 0 bu. in yield. Plowing wheat stubble for fallow as soon as prac¬ 
ticable after harvest and Intensive cultivation during the entire fallow period, 
with or without a second plowing in Jnne, resulted in a decrease of about 
2 bu. of wheat Listing practically equaled plowing under comparable condi¬ 
tions as a method of handling fallow. Since the catching and holding of snow 
and protection of the soil from blowing are important considerations, methods 
of fallow leaving the ground in stubble, rough, or in ridges over winter are 
preferable to those leaving it bare and smooth. 

Other methods of preparation for winter wheat did not differ much as to 
results. Listing barley stubble gave somewhat higher yields than plowing, 
because volunteer barley was controlled better. Such methods as stubbling in, 
seemingly very poor, ranked with the others because of their efficiency in 
catching and holding snow and in protecting the wheat during winter and 
spring. Manure plowed under and and manure and straw ns top-dressing on 
winter wheat apparently did not influence yields. 

The low yields of spring wheat indicated that it is not adapted to the 
region. On fallow its yield was less than half that of winter wheat. No 
great difference was noted in the yields of oats on fall or spring plowing and 
drilling In com stubble, but on summer fallow yields were 45 per cent larger 
than the best yield after another crop. Barley yielded much more than oats 
and responded well to fallow. Its yields diifered little on land prepared in 
other ways. Listed corn outyielded plowed and surface-planted corn and was 
less likely to suffer total failure. Spring disking before listing increased the 
acre yield 1 bu. Corn listed in alternate rows averaged only 55 per cent as 
much grain as in ordinary 40-in. rows. 

Milo surface planted averaged a little better than li«»ted milo, Yields of 
mllo on fallow more than doubled those on the best plats cropped continuously, 
while yields after green manure were appreciably lower than on tallow. 
Kafir yields on fallow nearly doubled those on land croj)pe(l the year before. 
Yields on spring and on fall plowed land differed little. Kafir seldom 
matured before frost, whereas the grain of feteriia usually rii)enod fully. 
Corn made higher yields of grain than milo under every method tested. 
Where comparable, mUo averaged from about 1 to 6 bu. more grain than 
kafir and S bu. more than feterita. Stover yields were in the average ratios— 
kafir 100, milo 64, and corn 42. 

[Field crops experiments at the Porto Rico losnlar Stotionl, R. 
arlOTEZ GABCfA, P. Biohaedson Kottz, F. Chaedon. P. Ostoa, P. GowzXtEz 
Efos, I. A. Ool6n, and L. R. Sebeano {Forto Bioo Commr. Agr. and JMcr Bpt 
19S9, Eng. e&, pp. 694^97, 701^704, 705; Porto Bioo Dept. Agr. (md Lal>or Bta. 
Ann. Bpt. 1930, Eng. ed., pp. 29, SO, 31, Si, 35, 36, i5-€0, 67^73, 78-^2, 

W^140, 141 , 142 , 144 , pi. 1, pgs. 7; also in Porto Bioo Oommr. Agr. and Labor 
Bpt 1930f Spanish ed., pp. 161-^171, 174, 179, 180, fig. 1).—'Agronomic studies 
(B. S. R., 62, p. 129) reported on from the station and the Isabela Substation 
for the years ended June 80, 1929 and 1960, comprised variety, strain, and 
seedling trials and germination (fuzz), cultnral, fertilizer, and liming tests 
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with sugarcane; broediug work with sugarcane and tobacco; fertilizer, irriga¬ 
tion, and spacing tests with cotton; variety tests with tobacco, sweetpotatoes, 
potatoes, yautias, dashcens, and miscellaneous grasses and legumes; and a 
production test with Pemvian altalia* The yields, field germination and 
arrowing, monthly growth and mosaic iiiieciion, and analyses of juice ot 
sugarcane varieties are tabulated and discussed. 

[Tjegnme research In Illinoisl (Illmois Sta. Ppt, 1981 f pp. jfips. 2).— 

Further experiments with legumes (B. S. B., 04, p. 829) are reported on. 

The best grass-hay mixture found by J. J. Pieper was alslke clover and red 
clover in combination with timothy, the best hay grass. Out twice per year, 
alfalfa with timothy outylelcled alfalfa alone and reduced markedly the Ipss 
from alfalfa wilt disease. Field peas or winter vetch with oats made the best 
early emergency forage and Sudan grass, alone or with soybeans, the best late 
one, 

Swoetclover was more efCoctive for increasing crop yields on many soils when 
fertilizers containing potassium are used, according to 0. H. Sears and L. B. 
Allison. When available potassium is lacking, accumulation of nitrate nitrogen 
may unbalance the crop’s food supply, which condition may be corrected 
through the use of potash salts. The potassium also may limit the quantity of 
protein synthesized in the plant tissues. Some unfavorable results reported 
from using potash might be avoided by using available nitrogen. 

In five soybean varieties drilled at the same rate, stands in 1-ft sections of 
rows chosen at random by C. M. Woodworth differed widely for different 
varieties due to size of seed, especially with those having the smaller seed. 
With increase in plants per section total yields of each section rose and yields 
per plant decreased. In 26 varieties nodes per plant ranged from 19 to 44, 
pods per node 0.84 to 1.5, seeds per pod 2 to 2.77, abortive seed 14.94 to 81.6 
per cent, each 100 seeds 4,94 to 18Jil gm. in weight, and seeds per plant 3.6 to 
10.22 gm. Inheritance of hard seed coat was found complex. 

Soybean varieties remaining outdoors all winter varied widely in resistance 
to unfavoi*able conditions. Nearly all pods of Peking shattered, and other 
varietieB showed considerable shattering and a cracking of the outer pod coat 
which exposed the thin membranous inner coat and let in rain water, with 
subsequent fifpoilage. Pods of a selection from Morse remained unshattered and 
intact with the seeds in good condition. 

Soybean varieties were tested in various localities under different systems of 
farming by W. L. Burlison, J. 0. Ilackleman, and 0. A. Van Doren. Their seed¬ 
ing tests again intUcaled as beat 00 lbs, per acre in 24-lu, rows, and May 20 as 
the planting dale. In comparative tests of five varieties of five crops the 1026 
seed yielded most, 23.4 bu. per acre, 1020 seed 22.4, 1928 seed 21.5, 1927 seed 
21.4, and 1025 seed 15.2 bu. The 1925 seed of Manchii showed the greatest loss 
of vitality. 

Where the entire soybean crop is removed, Sears found that the value of In¬ 
oculation does not carry over to tlie following crop, provided it is not also 
soybeans. Where part of the crop is returned to tlie soil as manure or soybean 
straw, inoculation benefits will be proportional to the increase in the soybean 
yield due to inoculation. 

Nodule bacteria were observed by Sears and M. F. Hershberger to die rapidly 
after put on soybean seeds; best results may be expected when the crop 
is planted soon after inoculation. Some of the organisms, although not 
many, survived on the seeds for weeks after inoculation. When about 0.6 pt 
of liquid is applied per bushel of seed, inoculation can be made to advantage 
as the seeds are sown. Otherwise just enough seed for one-half day’s jdanting 
should be treated. 
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For nodulation, Sears and Hershberger determined that cultures must be 
used under favorable conditions and contain a large number of effective organ¬ 
isms. Nodulation may be better the second time the crop ino’culated Is grown 
on the land. Legume inoculants should be selected primarily on ability to 
produce nodules and to increase yield and quality rather than for ease of 
application. Cultures of the dry type tested thus far were not so good as 
those prepared for use with water. 

Red clover may give better stands when sown on winter grain early, accord¬ 
ing to Pieper, W. P. Flint, and J. H. Bigger. Of the spring grains barley was 
the best nurse crop for red clover. Pall clipping has increased the yield of 
hay and seed, while spring clipping decreased the seed yield. The first crop 
of red clover made the most seed. Foreign red clover seed did not equal the 
best Illinois strains. 

Hard seeds in legumes: Interpretation of their value and methods of 
treatment, W. O. Whitcomb (Montana 8ta. Bui 248 (1931)^ pp. 63, fiffs. P).— 
Prolonged studies of the bdbiavior and treatment of hard seeds in small-seeded 
legumes included extensive laboratory, greenhouse, and field experiments. 
The work of others on the same problem was considered at length, the review 
embracing 67 titles. 

Great variation was observed in the occurrence and behavior of hard seeds 
in alfalfa, alsike, red, and white clovers, and sweetclover, and also in different 
lots of the same kind of seed. Well-ripened seeds seemed to have a higher 
hard-seed content and also higher germination than more immature seeds. 
The resistance of hard seeds to germination or decay was shown by the hard 
seeds remaining viable in the field soil at the end of the growing season— 
for alfalfa 1.1 per cent, sweetclover 74, and for red clover 61 per cent. Hard 
seeds remaining in greenhouse soil for 1 year still could germinate from 85 
to 98 per cent. 

Scarifying, treatment with sulfuric acid, or application of heat each in¬ 
creased germination and decreased the hard-seed content in laboratory tests, 
although such treatments tended to lower the vitality of the seeds and their 
production of plants under field conditions. Tests on seed variously scarified 
indicated that after the slightest injury to the seed coat no seed remains hard, 
while injury to the embryo renders germination uncertain. Sulfuric acid was 
the only one of a number of fat solvents and other reagents which markedly 
Increased permeability. The ether extract of unground seed for 16 hours 
amounted to 0.11 per cent for alfalfa and sweetclover seed and 0.17 for red 
clover seed. With dry heat, 76® 0. for from 3 to 6.5 hours gave best results 
for alfalfa. Sweetclover was more resistant to heat than alfalfa but less so 
than red clover. The heating method seemed applicable only to small quanti¬ 
ties of seed. 

Field trials indicated that legume seed containing appreciable quantities of 
hard seed seldom is benefited by scarifying or treatment with sulfuric acid, 
except sweetclover in the hull or when containing more than 50 per cent of 
hard seed. Sweetclover seeds which are hard may remain in the soil for 2 
years or longer and may be caused to germinate by plowing, and thus to con¬ 
taminate the following crop. 

The current knowledge of the behavior of hard seeds under varying condi¬ 
tions Is believed to warrant the continuation of the recommendations of the 
Association of Official Seed Analysts of North America that all hard seeds be 
reported separately from germination by seed laboratories, but that seed 
dealers be permitted to add the hard seed to the germination, provided the 
hard seeds are also stated separately. 
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The correlation between stand and ^eld of alfalfa and sweetclover, 0. J. 
WiLLAKD (Jour. Agr. Research [U. fif.], JjS (1931), No. 5, pp. Examina¬ 

tion of data from numerous square yard samples drawn from broadcasted for¬ 
age plats by the Ohio Experiment Station revealed correlations for alfalfa and 
sweetclover, respectively, between yield of tops and stand 0.28 and 0.29; yield 
of roots and stand 0.66 and 0.46; and yields of tops and of roots 0.30 and 0.69. 
The regression of yield on stand was 0.29 and 0.23 per cent for yield of tops 
and 0.45 and 0.36 for yield of roots, respectively, for each 1 per cent of change 
in stand. The probable error of a single square yard sample for alfalfa and 
sweetclover, respectively, was ±13.6 and ±14 per cent of the yield of the tops 
and ±10.9 and ±14.2 per cent of the yield of the roots. The significance of 
these results is commented on briefly. 

Tame pastures in Kansas, A. B. Aldous and J. W. Zahnuby (Kansas 8ta. 
Bui. 253 (1031), pp. 39, Ji).—Practices, based on experiments at the station 

and experience, are outlined for the establishment and management of tame 
pastures in the State, and the adaptation and cultural needs of a number of 
perennial grasses, several legumes, and pasture mixtures are described briefiy. 
Directions also are given for growing Sudan grass, rye, and wheat, and rape for 
temporary pastures and for the control of weeds and brush (B. S, R., 64, p. 827). 

Sisal and henequen, plants yielding fiber for binder twine, L. H. Dewsy 
(U. 8. Dept. Agr. Circ. 186 (1931), pp. 12, figs. 6 ).—The characteristics, origin 
and distribution, adaptation, cultural and harvesting requirements, preparation 
and utilization as fiber crops, and textile uses are described for sisal (Agave 
sisalana) and henequen (A. fourcroydes). Both species are cultivated on large 
plantations in the Tropics, and the fibers are cleaned by the same tsrpes of 
machines and are used in the manufacture of binder twine and other hard fiber 
twines and ropes of small diameter. Henequen is used more than any other 
fiber as binder twine for harvesting grain. 

Pop corn, A. M. Brunson and 0. W. Bowek (17. 8. Dept. Agr., Farmer^ Bui. 
1679 (1931), pp. 11+18, figs. 13 ).—Superseding Farmers’ Bulletins 563, Pop Corn 
for the Home, and 654, Pop Corn for the Market (B. S. R., 29, p. 743), this 
publication, prepared in cooperation with the Kansas Experiment Station, dis¬ 
cusses popping and other qualities of pop corn, varieties of pop corn, seed selec¬ 
tion, field and cultural methods, harvesting, storing, and marketing practices, 
and the control of Insect pests and diseases. 

Time of planting as affecting yields of Rural New Yorker and Triumph 
potatoes In the Greeley, Colo., district, W. 0. Edmundson (U. 8. Dept. Agr. 
Ciro. 191 (1931), pp. 7, figs. 8).—Planting tests were made with potatoes for 
the late crop in the period 1925 to 1020, inclusive, at the Colorado Potato 
Experiment Station with plantings about May 20, June 2, and June 12. Results 
with Rural New Yorker indicated that early plantings tend to surpass those 
made as late as June 12, both as to yield and maturity. The yields of Triumph, 
except for the last planting in 1928, increased with the lateness of planting, 
those of June 12 producing much larger yields than the earlier plantings. 

The culinary qualities of white or Irish potatoes, J. S. Oobb (Pewnsyh 
vania 8ta. Bui. 266 (1931), p. 14),—-Indicattous were that healthy seed of any 
strain of potatoes will give good cooking qualities under good growing condi¬ 
tions but that under like conditions some strains excel others. Flavor possibly 
may be omitted from the score sheet, since a marked correlation was found be¬ 
tween texture and flavor, and texture is determined easily, A soggy or waxy 
tuber will have poor flavor, while a mealy potato usually has good flavor, m 
1980 Green Mountain led in the production of tubers of hi^ quality, and thus 
far the highest quality tubers have come from Somerset County. 
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The assimilation of nitrogen by tobacco, A. B. Beattmont, G, J. Labsinos, 
P. PiEiKENBRocK, and P. B. Nelson (e/o«r. Agr. Research [17. iS.] 43 (1931), No 
6, pp, 559-567, figs, A detailed account of studies at the Massachusetts Ex¬ 
periment Station of the assimllability of nitrogen carriers by Havana tobacco, 
leading to conclusions essentially noted earlier (B. S. E., 63, p. 523). 

The relation of air conditions to tobacco curing, J. Johnson and W. B. 
Oquen (Wisconsin Sta, Besea/rch BuL 110 (1931), pp. 48, pis, 8, flos. 12 ),—^The 
influence of various temperature and humidity conditions on the rate of cur¬ 
ing of tobacco and the quality of the product was determined in cooperation 
with the U. S. D. A. Division of Tobacco and Plant Nutrition. 

The optimum temperature for curing was found to lie between 90 and 96® 
P., provided that a high enough humidity was maintained. The ordinary range 
of constant temperatures permitting approximately normal curing, absuminc; 
favorable humidities, however, lies between 66 and 100®. The optimum rela¬ 
tive humidity for curing depends upon the temperature. In general, 
between 75 and 100®, a percentage relative humidity corresponding to the tem¬ 
perature flgure is considered about satisfactory, that is, at 76®, 80°, etc., the 
relative humidity should preferably be about 75 per cent, 80 per cent, etc., re¬ 
spectively. Relative humidity did not measure the air-moisture relations sur¬ 
rounding curing tobacco as satisfactorily as the evaporating power of the air 
as measured by Livingston atmometors. On the latter basis evaporation of 
from 8 to 12 cc. per day seemed most desirable for all temperatures. 

In the curing sheds, over six seasons, the average daily temperatures for 
weekly periods rarely exceeded 76®, even at the top of the shed, indicating 
that ideal curing conditions are approached rarely and then only for short 
periods. The average dally relative humidity for weekly periods varied from 
44 to 96 per cent, while the average daily evaporating power of the air varied 
from about 8 to 21 cc. There were significant differences in temperature and 
humidity between the upper and' lower tiers of the curing shed. The prac¬ 
ticability of the application of artificial heat to air curing by means of a hot 
air furnace system in the curing shed, according to a prelimiiiary report, 
will depend upon a number of factors yet to be determined. 

The nature and prevention of pole rot and other forms of damage in curing 
are described briefly. Dusting green leaves with organic mercury dusts re¬ 
sulted in normal curing, with fairly good color and practically no decay, whereas 
undusted leaves in the test damaged badly with typical polo rot and finally 
decayed almost completely so far as leaf strength was conoeimod. The evidence 
from these studies pointed to the direct relation between a species of Alternaria 
and pole rot 

HOETIOTJLTTOE 

[Horticultural investigations at the Idaho Station] (Idaho Sta, Bui. 179 
(1931), pp. 12, SB, 33).—In spray residue studies it was found that the removal 
of arsenic was facilitated by the addition of salt to the hydrochloric acid wash. 
The peak spray with oil and lead was satisfactory as far as removal was 
concerned. 

Practical results secured from long time apple breeding studies Include sev¬ 
eral promising seedlings from Ben Davis X Jonathan, Ben Davis X Esopus, 
Ben Davis X Wagener, Jonathan X Wagener, Jonathan X Esopus, and Rome 
X Wagener crosses. On the other hand, Ben Davis X Rome, Jonathan X Yel¬ 
low Newtown, and Rome X Yellow Newtown crosses produced no desirable 
progeny. 
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Prune investigations in the Boise Valley showed an increase in sugar content 
and a decrease in acid during the picking season. Early-picked prunes canned 
immediately yielded a light colored product, hut the same fruit when canned 
after a period of storage yielded a darker and more attractive material. There 
wore evidently changes occurring in storage that promoted a better colored 
product Fruit picked when contoining 17.2 per cent sugar and 1.07 per cent 
acid had a dc'cidcdly different flavor than that containing 21.9 per cent sugar 
and 0.50 per cent acid, but when sugar was added at canning to the first lot 
the flavor was pra<*tlcally equal. Prunes in old orchards ripened as much as 2 
weeks earlier than in adjacent young orchards. Differences in sugar and acid 
content were apparently less marked than in firmness of fruit 

Firmness of sweet cherries as indicated by pressure tests was rather closely 
correlated with the tendency to crack. In Lambert dierries cracking increased 
rapidly as soon as the pressure resistance had fallen below 6 lbs., in Royal Ann 
there was a notable increase in cracking below 8 lbs., and in Bing below 0 lbs. 
Cracking increased in severity with an increase in sugar content. When cher¬ 
ries lost their normal turgor there was a marked decrease in the amount of 
cracking. 

[llorticultnre at the Pennsylvania Stationl {PennBylvmia 8ta, BuL 266 
{19S1), pp. 20-20, fig, f).—-Under the abnormally dry conditions of 1930, soils 
in which llie organic matter content had been built up sufficiently or maintained 
by cover crops were found by B. D. Anthony and F. N. Fagan to retain sufficient 
moisture to grow new cover crops and to develop satisfactory crops of fruit. 
Closely underlying ledges wore highly detrimental. Nitrogen and phosphorus 
promoted better cover crops and also fruit crops than did nitrogen alone. Early 
seeding of cover crops, In late May or early June, increased the amount of or¬ 
ganic matter over later plantings and caused no injury to bearing apple or peach 
trees. Heavy bluegrass sods were found to monopolize the nitrogen applied to 
the soil to the detriment of the fruit trees. Breaking the sod resulted in a 
marked recovery of the trees and an excellent cover crop growth. 

As reported by Fagan, there was no essential difference either in height or 
girth in 4-yoar-old Northern Spy apple trees whether disbudded at planting 
or pruned in the usual manner, the number of scaffold limbs being the same 
in both cases. 

Certain promising varieties and strains of vegetables are reported by W. B. 
Mack and G. J. Stout. Strains of the Marglobe tomato varied considerably in 
yield. 

Cabbage and tomato breeding conducted by C. E. Myors consisted primarily 
in tests of Improvt'd strains developed by the station. In both the Early Jersey 
Wakefiehl and the Danish Ballhead typos of cabbage station selections were 
superior in yield, typo, and xmformity to commercial stocks. The iKipularlty 
of the Penn State Ballhead cabbage was indicated in the fact that 2 tons 
of seed were used in the preceding 2 years. The Penn State Earliana tomato 
greatly outyielded commercial strains of the same variety. Marglobe out- 
yielded Matchum by 54 per cent and Nittany by 28 per cent. When spaced 
equally no significant differences were found in the yield of third generation 
segregates of a tomato cross in which the parents had indeterminate and 
determinate foliage. It Is believed that the determinate strains could have 
been planted more closely, with larger yields resulting. With respect to 
epidermis color, whether yellow or transparent, there was some Indication that 
yellow types were earlier but no difference to. respect to acre yields. 

In work with lettuce M. T. Lewis succeeded to Isolating a superior strain 
of the New York and of the White Boston varieties. In the progeny of a 
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Hanson X Mignonette combination, there was a ratio of three pigmented to 
one nonpigmented plant in the second generation. 

[Horticultural investigations at the Porto Bico Insular Station], R. Fer- 
nIndez GABof a, P. GonzAlbz Rfos, T. Bkbxsgkr, F. Chardon, P. Osttna, and L. A. 
Shbkano (Porto Mico Dept Agr, and Labor Bta, Ann. Rpt 1930, Ung. ed., pp, 3U 
S3, Si, 85, 61--67, 7S, 7i, H^Hi, pi 1; aUo in Porto Bico Oommr. Aqr. and Labor 
Bpt 1980, Spanm ed., pp. 178, 17i^l79, ISO, fig. J).—A survey made of the 
native fruits of the islands revealed one promising seedless orange which is 
technically described and one or more promising avocados. Grapefruit trees 
when given wind protection developed satisfactorily. Work with truck crops 
is briefly noted, with the comment that tomatoes and peppers were profitably 
dipped to New York City. Varietal notes are presented on mangoes, papayas, 
strawberries, and other fruits. A total of over 57,000 plants of 44 species were 
distributed for trial, chief among these being the Chinese Dwarf lemon, jack 
fruit, mulberry, sweetpotato, and various other vegetables. A tabulated list 
is presented of new plant introductions. Sugarcane as an interplant for 
grapefruit served as an effective wind barrier, 

[Olericulture at the Illinois Station] (IJUnois Sta. Rpt. 1981, pp. 25Z-859, 
200S6S, fig. 1). —^Experiments by J. W. Lloyd and B. P. Lewis in Cook County 
i^owed the desirability of a cover crop system in which rye and vetch follow 
onion sets, sweetclover follows sweet com, rye follows cabbage, and oats 
cucumbers. In general, fertilizers low in phosphorus did not give profitable 
yields; in fact, on a soil low in phosphorus, nitrogen and potash are not 
economical unless the phosphorus ratio is high. Fertilizers high in phosi)horus 
hastened maturity in sweet com and cucumbers. Satisfactory yields were 
possible without stable manure if commercial fertilizers were combined with 
cover crops and crop residues. High grade complete mixtures proved the best 
combination as substitutes for manure. When used as a supplement for part of 
the manure phosphate gave the most economical results. In most cases the 
highest yields were obtained where some manure was used. Rock phosphate 
without manure yielded less than superphosphate in most cases. Nitrogen alone 
did not give good results generally, suggesting the need of ample phosphorus to 
make the nitiogen effective. Lime produced fine yields of tomatoes, peppers, and 
cauliflower in 1930. 

In an asparagus plantation set in 192$ in which different methods of cutting 
were compared, yield and quality were greatly affected by the length of the 
preceding cutting period. It is advised that a fleld should not be cut longer 
than 2, 4, and 6 weeks, respectively, in the first, second, and third years after 
setting. Considerable progress was made in the selection of uniform shaped and 
colored Detroit Dark Bed beets and also in improving cabbage and tomato 
varieties. 

Eleven superior and prepotent inbred lines of Country Gentleman and four of 
Narrow Evergreen sweet corns were isolated by W. A. Huelsen and M. 0. 
GUlis, Recombinations yielded 100 per cent more than the parent stock. Cross¬ 
ing the progeny of one year’s crossi each year following with the same inbred 
line did not decrease yields in the majority of cases, and uniformity of type 
and size were as good as in first generation hybrids. It is believed that follow¬ 
ing one more similar back-cross the new types can be maintained by simple 
selection. 

Fertilizer experiments with sweet com by Huelsen, Gillis, and W. H. Michaels 
continued to show that 100 lbs. per acre of 0-l$-6 to 0-l$-12 (N-P-K) gave 
the best returns when minerals were used alone. Yields were lowered in most 
cases where fertilizers containing nitrogen In various forms were applied at 
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planting. The most profitable use of nitrogen was in the form of nitrate of soda 
applied as a side dressing at the rate of 50 lbs. per acre in addition to other 
fertilizer. It was evident that the side dressing would be desirable as a supple¬ 
ment to the 300-lb. application of 0-10-6 or 0-16-12. Hill dropping of fertilizer 
gave better results than broadcasting. Combined hill dropping and broadcasting 
gave the poorest returns. Hill dropping of fertilizers did not interfere with 
germination. 

Huelscn, Gillis, and Michaels continued their work in breeding Fusarium 
wilt resistant tomatoes. In addition to Blair Forcing and Lloyd Forcing, a third 
greenhouse tomato known as No. 1001 was found promising. Several new 
Fusarium-resistant canning tomatoes were also developed. An early-maturing 
strain of the Century tomato was selected. 

[Pomological investigations at the Illinois Station] (IlUmis Sta, Rpt 
mi, pp. 221-m, m-m, 2^5^252, ses, figs. S).— as r^orted by J. 0. Blair and 
J. 0. Whitmire, up to the close of the 1830 season 608 seedling apples had been 
selected and propagated from among the station seedlings as potentially valu¬ 
able varieties. 

Hybrids between native and Japanese plums were found by R. L. McMunn to 
possess cold-resistant fruit buds under conditions that killed both Japanese and 
European varieties. Sapa, Opata, Underwood, Monitor, and Elliott were meri¬ 
torious varieties. 

A total of 12 apple varieties were under test by V. W. Kelley to determine 
their hardiness. Respiration rates were determined on twigs taken from the 
trees February 5 and 18, March 12, and April 6 and showed considerable differ¬ 
ences in respiration, with little fiuctuation in general in the ranking of the 12 
varieties within the temperature range of 40 to 60® F. There was noted a 
tendency to correlation between respiration rate and the time of leaf bud 
opening in the spring. 

Studies by W. A. Ruth and Kelley of methods of training young fruit trees 
were continued. Observations on old trees showed that unprofitable production 
is often the result of large wounds caused in removing poorly placed branches 
or in the loss of branches or splitting of the trunk. Starting the framework by 
disbudding the one-year-old trees is recommended as an easy way to avoid much 
of the difllculty in older trees. 

As determined by M. J. Dorsey and R. S. Marsh, fruit trees heavily fertilized 
one year may be less abundantly fed the succeeding year if this is an off season. 
In a Calhoun County orchard nitrate of soda and sulfate of ammonia were 
equally effective on mature apple trees, but cyanamide did not give the growth 
or leaf color of the other materials. Ben Davis trees given 8 lbs. of nitrate of 
soda showed the benefit the second season. 

Ruth reports a 1,000 per cent profit from applications of nitrate of soda to 
Grimes trees. At Olney sweetclover just becoming established had not affected 
yields. The stunted sweetclover crop of 1930 caused a dropping of the lower 
leaves of Jonathan trees, apparently by competing for water. In 1930 nitrogen 
increased the yields of Jonathan by about 60 per cent and those of Grimes were 
more than doubled. Nitrogen increased the average size of both varieties 
about 10 per cent Muriate of potash in addition to nitrate of soda did not 
increase yields, and none of the fertilizers had a clear-cut effect on flower 
formation in 1930 and 1931. Trenching under the outer tips of the branches 
reduced shoot growth materially and prevented flower formation complettiy, 
except where nitrogen was used, in which case growth and flowering were 
normal. The trenches, 30 in. deep, were opened in 1927 and reopened in 1929 
and 1930. Pruning of lower branches to allow the sun to reach the soil 
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Mow the tree did not reduce shoot growth in 1930 nor affect flower bud 
fonnation. Cultivation during July over a period of years to destroy surface 
roots did not affect the trees. The severe drought demonstrated the value of 
nitrogen and of allowing the root system to extend beyond the tips of the tree 
in unfertilized soiL Detailed annual pruning of apples was found by Ruth 
and Kelley to have little effect on yield or the habit of bearing biennially 
but did enhance color and facilitate spraying in mature Grimes and Jonathan 
trees. As reported by Kelley, initial bearing was delayed and size of tree 
and of crop reduced when young trees were pruned moderately to heavy. In 
three of four heavily pruned plats severe trunk injury appeared in 1930 
following abnormally low winter temperatures. Of 170 trees 90 were damaged 
to the extent of probable death, while none of 225 moderately and 210 un¬ 
pruned trees were visibly injured. Wealthy seemed more susceptible than 
Duchess. It is believed that the injury was due to the cumulative effects of 
6 years of pruning. 

A flotation sulfur is recommended by H. W. Anderson as a substitute for 
lime sulfur where apples are injured by the latter. Where scab control is dif¬ 
ficult or where the variety is not very susceptible to lime sulfur injury, lime 
sulfur should be used in the prebloom sprays. Other types of weitable sulfur 
made from ground sulfur did not give satisfactory scab control. In the apple 
spraying experiment carried on at Neoga, lime sulfur, flotation sulfur, and cal¬ 
cium monosulfide were compared. Flotation sulfur of the two types used gave 
equally good control of scab and blotch, and when used throughout the season 
gave as good control as did lime sulfur. The monosulfide was not equal to the 
other sulfur materials. Much less foliage injury was caused by flotation sulfur 
than by lime sulfur. 

As determined by Kelley and M. D. Farrar, high concentrations of oil 
markedly retarded the opening of leaf buds. Tests on excised twigs 2 weeks 
after fall and winter oil sprays were applied indicated that a 2 per cent appU- 
cation of an unsaturated oil of 85 viscosity, applied on December 2, did not 
break the rest period of the leaf buds. Other twigs taken 6 weeks after spray¬ 
ing showed retardation of bud opening, the difference becoming evident 1 month 
after the twigs were cut. Twigs taken February 4 firom trees sprayed January 
81 showed retardation, while a sample taken at the same time from a block 
sprayed December 2 showed little or no retardation. Neither the December 2 
or January 31 oil sprays caused any noticeable effect on actual opening of buds 
in the orchard. This was also true in the ease of saturated oils. A 2 per cent 
dormant and delayed dormant application of oil applied March 23 and April 18, 
respectively, slightly delayed leaf bud opening, and a 3 per cent concentration 
unsaturated homemade emulsion applied March 23 also delayed opening. An 
8 per cent oil applied at the same time markedly delayed all varieties. Many 
of the lateral buds apparently failed to open. As late as April 28 retardation 
was still evident in the 8 per cent block. Two 2 per cent summer applications 
of emulsions made from light and medium heavy oils, both saturated and un- 
^toated, caused no perceptible injury, despite high temperatures prevailing. 
A 2 per cent appUcation of saturated oil of 83 viscosity on June 13 apparently 
accentuated a condition which caused the yellowing and dropping of leaves 
believed primarily dne to drought 

The Douglas pear, of fair quality and of marked retistance to fire blight, 
is deemed by Anderson to be of considerable promise. Fire blight caizsed serious 
loss to Yellow Transparent apple growers in southern Illinois. Many varieties 
and q^edes of pears were studied in search of resistant types. Seedlings bred 
for resistance too closely resmnbled the inferior wild PyruB ussu/HenB^B parent 
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Some success In blight control was obtained by growers who sprayed apples 
In full bloom with Bordeaux mixture, but the process is deemed hazardous. 

Dorsey and Buth, working at Olney, found that an annual cover, such as 
cowpeas, is more dependable than sweetclover for adding humus to the soil. 
As determined by Dorsey and McMunn, there was no advantage gained in 
splitting the application of fertilizer. Measurements of tnink, yield, bud for¬ 
mation, bud hardiness, and foliage color showed little or no difference between 
the heavier applications, regardless of whether applied at one time or in 
split amounts. 

Light pruning of sour cherries was found by McMunn to cause no appreciable 
reduction in yield and to aid in uniform ripening and efficient spraying. Heavy 
pruning did reduce yields. Pruning with or without fertilization failed to 
Increase the size of cherries. 

Variety tests of small fruits conducted by A. S. Oolby revealed several 
satisfactory varieties. No difficulty was found by Colby in working over 
vigorous, healthy grapevines to the Kniffin system, which in studies was 
found better than the Pan, Chautauqua, and Munson. In the case of the Fan 
and the Chautauqua systems it became difficult in the course of time to find 
desirable fruiting canes when pruning. Seedling raspberries originated by 
Colby were found to differ strikingly in hardiness, vigor, disease resistance, 
and quality of the fruit. Very promising selfed seedlings were obtained from 
Cumberland, Plum Farmer, and others. Quillen was by far the best parent, 
Boyal Purple seedlings were less fruitful and vigorous than the parent. 
Quillen (black) X Latham (red) yielded some promising purple seedlings. 
A search by Colby and Anderson for the causative organism of a strawberry 
root rot was unsuccessful, but it was evident that varieties with heavy root 
systems were better adapted for planting in infested soils, and that planting 
In fresh soil and the use of new stock from clean fields were desirable. 

Besults obtained by J. W, Lloyd and H. M. Newell in fruit transportation 
studies Indicated that the shape and construction of the containers and the 
disposition of the load within the car materially affected the rate of air 
movement, which is deemed an Important factor in the prompt cooling of fruit. 

Bemoving spray residue from apples and pears, H. 0. Diehl, J. M. Ltttz, 
and A. L. Byall (U. S. Dept Agr,, Farmers* Bui, 1687 (19S1), pp, 
figs, 9).—Presenting a general discussion of the ^ray residue situation as 
regards the removal of arsenic from apples and pears, the authors discuss 
various types of washing equipment, wdth suggestions for the manufacture of 
homemade outfits, etc. 

The fertilization of red raspberries, A. E. Stbne (Rhode Island 8ta, BuL 
2^9 (19Sl)j pp, 2t, figs. 2).—The importance of potassium In the fertilization of 
red raspberries on the soil concerned was indicated in average plat yields of 
85,506, 42,327, 51,067, and 24,110 gm., respectively, for minus nitrogen, minus 
PaOs, complete fertilizer, and minus KaO treatments. Four varieties, Latham, 
June, Herbert, and Cuthbert, were included, and the yields averaged over a 
8-year period. As concerns varieties, Latham led in hardiness, yield, and resist¬ 
ance to mosaic disease. June was second in hardiness and mosaic resistance 
and third in yield. Cuthbert was third in hardiness, fourth In mosaic resist¬ 
ance, and second in yield. Herbert was fourth in hardiness and yield and third 
in mosaic resistance. Latham, Outhbeit, and Herbert ripened at approximately 
the same time, with June from 4 to 10 days earlier. 

Oitrus culture in Porto Bico [trans. title], H. 0. HjensrBxoesBN (Porto Moo 
Bia. Bui. SS (19Sl)t Spanish ed., pp. $5, figs, id).—An Englhfii edition of this 
bulletin has been noted previously (E. S. E., 68, p. 141). 
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Vegetative propagation of the black walnut, with special reference to 
the factors influencing callus formation and union in grafting, B. G 
SiTTON (Michigan Sta. Tech. Bui. 119 (1931), pp. 4^, figs. 21).—Of various 
possible factors, temperature, relative humidity, chemical composition, and 
condition of the scion wood, that might play a part in the successful propaga¬ 
tion of the black walnut, a species described as very difficult to increase asex- 
ually, favorable temperature was found highly important by its accelerating 
effect on wound parenchyma formation. A temperature range of from 24 to 
30" C. was most favorable, with the optimum around 28" (82.4° B.). Eelative 
humiffities of 76 per cent or larger appeared to be satisfactory. The curve 
for callus formation agreed in general with growth curves, except that the 
rise was more abrupt. 

No material or consistently favorable results were obtained through girdling 
or defoliating the shoots or from the use of nitrogen fertilizers, yet it was 
evident that the condition of the shoots used as scions was important. Poor 
results were obtained with defoliated shoots, and the best results were with 
shoots taken from well spaced trees bordering a cultivated field. 

Anatomical studies indicated that the walnut is more sensitive to wounds 
than is the apple, and that protection of the wood from drying by the plugging 
of xylem tissues proceeds much more slowly. The most desirable scion wood 
was from 2 to 8 years old and of a diameter between % and % in. The per¬ 
centage of scions forming callus was independent of the size of the pith and 
increased with the total width of the vascular tissues, from 2 to 5.6 mm. 

Preliminary observations indicated that the patch bud method of propaga¬ 
tion is desirable for the black walnut. 

[Floriculture at the Illinois Station] (HUnois Sta. Bpt. 1931, pp* 26Jh^70, 
figs. 4).—Finding that the flowering of gladiolus corms was greatly increased 
under artificial light, depending on variety, Intensity of light, and the stage 
of development of the plants when first lighted, F. P. Weinard and S. W. 
Decker planted early-harvested, California-grown corms on October 19 under 
strong and weak artificial light applied from dusk to midnight. With normal 
light, strong light, and weak light, respectively. Souvenir corms bloomed 30, 
112, and 96 per cent- Under the same conditions Virginia corms bloomed 50, 
102, and 86 per cent. The earlier the light was applied in the development 
of the plant the more marked was the result. 

As found by Weinard, Decker, and S. W. Hall, steaming greenhouse soils 
which had been in use for 1 to 12 years proved an effective means of re¬ 
juvenating such soil. Steaming new soil gave little or no increase in yield. 
Becords taken on rose plants received from storage in March, April, May, and 
June and all set in the bench on July 1 after holding in pots showed the best 
results from the March and April plants, in survival, in number of blooms 
per plant, and in length of stems. Holding the plants in soil during the pre¬ 
benching period was more satisfactory than in peat moss. 

The study of a large collection of peonies was continued by H. B, Dorn^ 
and Weinard. Decker and Weinard found that superphosphate and nitrate 
of soda were the best sources of phosphorus and nitrogen for the peony. A 
combined treatment of superphosphate and nitrate of soda gave somewhat 
better results than any other treatment. A heavy mulch of strawy manure 
promoted a rank growth of weak stems at the expense of flowers. Cutting of 
flowers reduced the yield of the next crop in direct proportion to its severity. 
No catting gave 20.4 flowers per plant, whereas when all flowers were cut 
and but three leaves left per stem there was an average of only 9.8 flowers. 
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As found by Weinard and Decker, the treatment of gladiolus conns with 
mercuric chloride or calomel before planting greatly improved the appearance, 
size, and number of corms in the crop harvested. Comparing no treatment, 
mercuric chloride, calomel, Semesan, and formaldehyde, the greatest number of 
corms were harvested from the calomel lot, but the largest weight of corms 
from the mercuric chloride. 

The propagation of flowers by cuttings and seeds, W. W. Wiggin (Ohio 
Sta. Buh 487 (19S1)^ pp. 87, figs. 7).—^The results are presented of a series of 
propagation trials with greenhouse and outdoor flowering plants. With cut¬ 
tings it was found that for rooting a condition of medium vegetativeness was 
better than either extrema Outs made at random proved satisfactory with the 
majority of the plants tried, rooting generally taking place directly above 
the cut surface, Irrespective of where the cut was made. Carnation cuttings 
yi^ded equally productive plants regardless of the location on the mother 
plant from which taken. Trimming of leaves on cuttings reduced subsequent 
root and top growth. Given proper water, i^ade, and temperature, cuttings 
rooted in a wide range of media, among which sand, because of its abundance, 
is deemed satisfactory for most species. Cuttings rooted satisfactorily over 
a rather wide pH range. Preliminary treatment of cuttings of soft green¬ 
house plants with chemicals is not recommended. Varieties within a given 
species differed in their rooting capacity. 

In seed studies a mixture of one-half sand and one-half imported granulated 
peat moss proved a satisfactory soil medium. Too much moisture caused 
rotting of seeds or the damping off of seedlings. Seeds germinated well at 
temperatures at which the crop made satisfactory growth. 

Planting and care of lawns, H. L. Westovesr and 0, R. Bihlow (17. 8. DepU 
Agr,t Farmersi* Bui 1677 (19S1), pp, 11+18^ figs, 10),-—A general discussion 
presenting information on the preparation, planting, and care of the lawn, with 
special reference to varieties of grasses for specific uses, such as athletic fl^ds, 
golf greens, etc. 

FOEESTET 

Factors affecting the flow of maple sap, A. 0. MoInttbe and H. O. Tbibbolx) 
(PennsylvanUi Sta, Bui B66 (19S1), pp, ^4, 25, fig, i),—Studies showed that 
sap pressure is lower in the soft than in the sugar maple, accounting for a 
lower production of the former, other things being equal. No correlation was 
observed between the percentage of sugar in the sap and the size of the tree, 
the location of the tree, or the size or position of the tap hole. There was 
only about two-thirds as much sugar in soft maple sap as in sugar maple 
sap. When sap volume and sugar content were both considered, the sugar 
maple was twice as valuable as the soft maple. 

Thinning experiments in young Douglas flr, W. H. Meyee {Jour, Agr, 
Eesearoh [17. 8.1, 4$ (1981), No, 6, pp, 537-^4$, fig. Jf).—Two types of thinning 
trees, in both cases spaced 8 by 8 ft., but with dominant trees left in one 
instance and various sizes in the other, were compared in an experiment begun 
in the autumn of 1919 in a 9-year-old Douglas flr stand near Stabler, Wash. 
After 10 years the plat thinned with selected dominants retained had by far 
the best appearance, the trees being larger and possessing wider and healthier 
crowns. However, in length of crown and in thickness of the branches the con¬ 
trol trees had an apparent advantage, as natural pruning had already beguxu 
Measurements showed that thinning had decidedly stimulated diameter growth 
over and above the effect of automatically raising the average diameter when 
the smaller trees were removed. Trees in the same initial diameter class soon 
98068-82-8 



234 


ErPEBUOSZSTT STATIO]Sr BBOOEB 


[Vol. 66 


covered a rather Tvlde range of diameters. Average trees of the first measnre- 
men! did not remain average as time advanced hut appeared to gain. The 
distribution curves for all the plats were decidedly warped, with evidence of 
an approach lo a more normal distribution. 

Vegetative changes and grazing use on Bouglas fir cat-over land, D. C. 
INGBAM {Jour. Agr, Research [17. 8.1, 4S (1931), Ko. 5, pp. figs. Id).— 

Stating that grazing of the cut-over and burned areas during the early and 
critical stages of restocking is an effective method of reducing the fire hazard 
and at the same time utilizing profitably a secondary forest resource, the 
author presents the results of studies of varying degrees of grazing on re¬ 
generation. Moderate grazing was not found seriou^y inimical to forest 
regeneration and at the same time compensated for the damage by reducing 
the fire hazard. The principal species on cut-over Douglas fir lands soon after 
cutting were fireweed, bracken, and blackberry. Shortly shrubs became more 
important, and grasses and sedges appeared. Delaying the slash bum for 
about two years or rebums resulted in a lower percentage and density of 
the more palatable forage plants. Sheep in addition to grazing trampled 
down the uneaten vegetation and worked it into the soil where it became 
less Inflammable. Sheep grazing tended to decrease the more palatable plants, 
although grass and sedges tended to increase. 

The most significant effects of logging on vegetation were (1) the practical 
^imination of certain species, (2) the suppression of others due to changes 
in light, temperature, and moisture, (S) the encroachment of vigorous species 
rarely or never found in virgin timber, and (4) the stimulated growth of 
species held in check by the forest 

BeteriorationL of chestnut in the southern Appalachians, D. Y. Baxter 
and L. S. Gm (Z7. 8. Dept. Agr., Tech. BvH. 257 (19$!), pp. 22, pis. Jf, figs. 4 ).— 
Stating that as a result of past and prospective blight attacks, 15,000,000,000 
bdL ft. of chestnut need salvaging in the southern Appalachian area, the authors 
present the results of a study of the causes of deterioration of blight-killed 
chestnut 

The heartwood was found highly resistant to decay, especially in trees 
seasoned on the stump. In fact in one area studied, over 70 per cent of the 
first logs and 83 per cent of the second logs were sound even though the trees 
had been dead 26 years. Sapwood, on the other hand, decayed rapidly so that 
by the fourth year both sapwood and bark were beyond ntilizatlon. Lumber 
may be manufactured from dead standing chestnut for at least 4 years after 
death, and the percentage of tannin in trees dead from 25 to 30 yeai’S was not 
materially less than in living trees. 

Amoztg fungi attacking the sapwood of standing trees were Polystiotus 
pargamenus and Folyporus gUvus. Belated forms, FolystlctuB Mrsutus and 
Folyporus cirtnabarims, were very common in slash, P. epraguei, P. sulplmreus, 
and, in some northern sections, DaeMea queroina destroy the heartwood of 
standing timber, of structural timber, and of large pieces of slash. Viable 
cultures of P. pilotae obtained from standing trees dead for 12 years or more 
indicated that this heart-rotting fungus may continue to decay heartwood 
after the trees have died. Other fungi resembling the mycella of P. spraguei 
and P. sulphnareus were obtained from dead standing timber. 

l>iirfa>ility of Malayan timbers, F. W. Foxwoetht and H. W, Woollet 
{Malayan Forest Rec., No. 8 (1930), pp. [2]-1-60, figs. 22).—Data on tests of the 
durability of Malayan timbers are presented and discussed, Including the 
^ect of treatment. A note on termites (D. S. B., 65, p. 548) is included. 

OChe measurement of mine props: Linear foot, top diameter, weight, 
and volume tables, A. 0. MoIntybe and G. L. Sohnue (Fmnsylvania 8ta. BtO. 
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(1931), pp. 34, flffs. iS).—A Joint contribution from the station and the 
U. S. D. A. Allegheny Forest Experiment Station, this bulletin presents various 
charts and tables constructed from measurements taken on a large numbei’ of 
samples and designed to assist timber owners in estimating potential cuts in 
the terms of mine props, trees, or logs. So little difference was found between 
white, red, scarlet, chestnut, and black oaks and red maple for mine props 
that a composite chart was made for all the species. 

The artiiicial drying of wood, F. Moll (KnustUche EoMrocknunff, Berlin: 
Julius Bpnnger, 1930, pp. VI+101, figs, 35).—This publication deals with the 
theory and practice of the aitifieial drying of timber. It contains chapters 
on the structure of wood, the relation of the wood mass to moisture, water 
absoiption and water loss, variations in quality of wood resulting from de¬ 
hydration, natural drying, artificial drying, artificial drying with air, struc¬ 
tural members, and artificial drying in industries and factories. 

DISEASES OF PLANTS 

[Plant pathology at the Idaho Station] (Idaho 8tn, BuL 179 (1931), pp. 13, 
34, 35). —Iron and mjmganese inserted directly into Iho ti‘uiiks of trees did not 
appear to be permanently effective in preventing chlorosis, which was par¬ 
ticularly severe in the spring of 1930, and was accompanied by considerable 
visible nitrogen starvation. 

In greenhouse studies witli spinach it was found that the pH of the sap was 
not controlled by the pH of the soil. 

In studies of the sclorotium disease of wheat, two organisms were isolated 
which differed markedly in the size of scleiotia produced in pure cultures and 
in temperature optima for producing sclerotia. For bunt or stinking smut in 
fall-sown wheat, copper carbonate dust of 60 per cent copper content used at the 
rate of 3 oz. per bushel is deemed the best control. Formalin spray 1-10 and 
formalin dip 1-40 are recommended for oat smut and covered smut of barley, 
respectively. Ceresan is considered promising. Three distinct physiologic 
forms of stinking smut were found. 

Progress was made in the development of Great Northern beans resistant to 
mosaic, certain selections proving to be of excellent quality and high yield. 
Since segregation is still taking place in these lines, no homozygous resistant 
segregants have as yet been secured. Clover mildew was effectively checked 
by applications of sulfur dust, and some variation in susceptibility was seen 
in selected and crossed lines. Some indication was obtained In preliminary 
tests that strains of alfalfa resistant to bacterial wilt may be secured by 
selection. 

[Plant pathology at the Illinois Station] (Illinois 8ta. Rpt 1931, pp. 68^0, 
336, 337, 34 U 345 , fig. i).—As noted by B. Koehler, certain seed disinfectants 
increased the yield of oats and wheat despite the fact that there was no smut 
infection present on the seed. Of three materials, liquid formaldehyde, dust 
formaldehyde, and ethyl mercury chloride tested on oats, the last was most 
effective in increasing yield. Beneficial effects were also obtained in the case 
of scab-infected wheat and barley. 

Apple measles was found by H. W. Anderson to be increasing in Illinois. 
The varieties Delicious and Starking were especially susceptible to the disease, 
which renders the trees nonproductive within three or four years. The larger 
limbs succumb and finally the entire tree dies. Touug nonbearing orchards 
were often attacked and were more quickly destroyed than older trees. At¬ 
tempts to isolate the caxisative organism were not successful, ,and xto definite 
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progress was made in control. The disease was not transferred by inoculation, 
end healthy grafts placed in a diseased tree showed no infection after two 
years. Other snseeptible apples were Golden Delicious, Wealthy, Jonathan, 
and Grimes. Control suggestions include the sterilizing of pruning tools after 
working on diseased trees, the nonplanting of Delicious and its red sports in 
infected regions, and the roguing of affected trees in young orchards. 

Anderson found that a commercial miscible oil (4840) and flotation sulfur 
gave satisfactory and economical control of scale and leaf curl of the peach. 
Dendrol used alone failed to control leaf curl. Combinations of oil and Bor¬ 
deaux mixture gave satisfactory control, and none of the combinations injured 
the trees. Lime sulfur diluted 1 to 8 controlled leaf curl The cheapest spray, 
the cold-mixed oil-emulsion Bordeaux mixture, is conceded potentially danger¬ 
ous if Improperly mixed and does not always control leaf curl. Results in a 
neglected peach orchard in Pulaski County showed that leaf curl may be con¬ 
trolled by several standard fungicides with or without oil emulsion. Oil alone 
controlled scale but not leaf curl, so a combined oil and fungicide is deemed 
essential. 

Working on the bacterial spot of peach, Anderson and H. H. Thomberry 
found that overwintering cankers were more abundant on succulent water 
grouts than on the main branches and suggest the removal of such sprouts in 
winter as a control measure. No spray was found capable of controlling the 
disease. The loss of the crop and the low rainfall in 1930 interfered with 
control studies. The Gage peach, believed resistant to bacterial spot, showed 
as much infection in 1930 as did Blberta, but since general infection was light 
no interpretation was made. 

Winter injury to the peach may, according to Anderson and M. J. Dorsey, 
be reduced by the use of fertilizers and good culture. Trees in sandy soil were 
injured much more severely than those in loam. Drastic dehorning of winter- 
injured trees is not considered a good practice, it being advisable to wait until 
actual Injury is manifested by the opening buds. Water sprouts developing 
from the base of Yellow Transparent apple trees are believed to be a factor in 
introducing fire blight into the root collar. 

[Plant pathology at the Pennsylvania Station] {Pennsylvania 8ta, Bui, 
266 {19S1), pp, n-19, fig* i).—Studying the behavior of fire blight bacteria 
when Inoculated into resistant and susceptible apples and pears, H. L. Nixon 
found that the tissues of the Yellow Transparent apple were rapidly invaded 
by the zoogloeal masses, while in Williams no Invasion was observed. One 
seedling of Kleffer has withstood six years of inoculation without infection 
and was used in breeding work. 

Observations by Nixon on several thousand potato seedlings grown from seed 
taken from chance seed balls revealed an apparent broad range in suscepti¬ 
bility to vims diseases. Two of the seedlings, a Cobbler and a White Rural, 
are being tested commercially. 

Tobacco studies conducted by W. S. Beach showed calomel to injure tobacco 
seedlings in containers that prevent leaching, while Bordeaux mixture caused 
no material injury and increased the stand. In outdoor beds both fungicides 
were safely used. One gm. of calomel per square yard gave beneficial effects 
on unsterilized soil, but the effective control of wildfire depended on treatment 
before any seedling spotting occurred. When foliage became dense, Bordeaux 
mixture was superior to calomel in reducing wildfire. Unsterilized doth, 
boards, and aisles were factors in the carry-over of infection. 

Despite the drought, wood-decaying fungi were found by L. 0. Overholts to 
establish themselves in oak stumps, practically all stumps becoming inoculated 
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during the first year following cutting. The fungi were Lenisites heti^ina, Pams 
atyptims, Polyporua versicolor, Hydnum ochraceum, Stereum rameale, Panics 
rudis, and 8 * gausapatum on 78.2, 45, 36.5, 13.9, 10.4, 6.9, and 2.6 per cent of 
the stumps, re^ectively. 

[Plant pathology at the Porto Rico Station], B. FebnAndsz GaeoIa, M. T. 
Cook, bt al. (Porto Rico Dept. Agr. and Labor Bta. Ann. Bpt 19S0, Eng. ed., 
pp. 29, SO, 94-109, pi. 1; also in Porto Rico Commr. Agr. and Labor Bpt. 1930, 
Spanish ed., pp. 171, 17S).—Pythium debaryantm disease of tobacco seedlings 
was effectively controlled by an application to the soil of a 4r4-50 or 5-5-50 
Bordeaux mixture at the rate of 0.5 gal. per square foot of surface, followed by 
a second application from 10 to 14 days after germination. Black shank dis^ 
ease (Phytophthora nicotianae), a very serious disease of tobacco when wrapper 
varieties are grown, occurred only occasionally. Potash hunger and nitrogen 
starvation occurred frequently in certain tobacco sections, especially on 
hillsides. 

TUelaviopsis paradom, causal organism of pineapple rot of sugarcane, is said 
to interfere sometimes with the germination, particularly in the cooler months. 
This fungus also attacked pineapples and many other plants and was one of the 
most destructive parasites on the island. Fungi of the Pythlaceae family were 
more or less common in sugarcane roots, and nematodes also caused injury. 
Bye spot (Helminthosporium saochari), occasionally serious, occurred abun¬ 
dantly on certain varieties of sugarcane. Ring spot (Leptosphaeria saochari) 
occurred quite frequently on most varieties. Leaf spot (Phyllosticta saochari) 
and red rot (OoUetotrichum faloatum) were of little or no significance, but 
sheath spot (Oeroospora vaginae) is deemed of considerable importance. Pok- 
kah boeng (Fusarkcm momUforme), serious following the cyclone of 2.928, had 
not been harmful recently. Helmtntfwsporium atenospllum brown stripe was 
abundant on one strain of sugarcane, while red stripe, more common than usual, 
was deemed of minor importance. Bind disease was considered of secondary 
significance. Phytophthora palmivora, the cause of bud rot of the coconut, was 
found attacking seedling citrus. 

V, P. B. 22, a tobacco produced by crossing Porto Bico No. 1 and Virginia 
Blanco, did not oulyleld its Virginia parent, but did in one test yield more high- 
grade leaves. A strain of tobacco from Colombia was found promising. 

A bacterial wilt of Solanum was compared with Phytomonas solanaceara and 
was found to check In nearly all characters, enough so as to believe it identical. 
The disease occurred on potato, tomato, eggplant, pepper, zinnia, Solanum 
iorbum, and 8 . nigrum. All native tomatoes and peppers were susceptible, but 
two varieties of native eggplant were found highly resistant. Considerable 
progress was made in breeding resistant types possessing desirable characters. 

Some of the more Important plant diseases observed during the period are 
mentioned, with recommendations for control in some instances. 

The diagnosis of species of Fusarium by use of growth-inhibiting sub** 
stances in the culture medium, G. H. Coons and M. 0. Stbonq (Michigan Sta. 
Tech. Bui. 115 (1931), pp. 78, figs. 7). —^Emphasizing the fact that Fusarium 
species are difficult except for the specialist to determine, the authors present 
the results of a study of the growth of different species and varieties of 
Fusarium upon synthetic agar containing certain dyes and dtiemiGals. Many 
of the species and varieties displayed such differences in color of mycelium, 
in breadth of growth, in ability to change the color of a dye, or in form or 
type of growth as to permit positive identification. In the tests, triphenylme- 
thane dyes were most useful but acrifiavine and copper sulfate were also 
promising. 
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A total of 64 species and yarieties were tested repeatedly by growing them 
from a uniform mass of inocnlum upon a synthetic medinm containing the 
presented in a graded series of concentrations. From the variations 
in responses to the different aniline dyes, the varieties are grouped and a 
provisional key is suggested. Kepetltlons of the tests over a period of years 
substantiated the results. In fact subcultures from an original parental culture 
gave such closely tallying responses, de<?pite a varied history of transfer in 
different laboratories, as to Indicate the apparent independence of the dye 
responses to previous growth condition of the culture. 

A study of pathogenic and non-pathogenic strains of Pseudomonas 
tumefaciens Sm. & Town., M. EL Patel {PhytopatJiology, 18 (1928), No, 4, 
pp. 831-34S), —^The development of a method by which P. tumefadena may be 
readily isolated from soils has made it possible to accumulate much new 
information about the activity of the crown gall organism in the soil. 

Pure virulent cultures of P. iumefaciens were recovered from infested sterilized 
clay, loam, and quartz sand after 420 days. The infested unsterilized samples 
of clay, loam, and quartz sand also yielded the pathogene after 420 days, 
but the number of pathogenic colonies in these samples decreased in the order 
of clay, loam, and sand. Infection was produced from another sample of 
infested unsterilized day after 424 days. 

P. tumefaciens was recovered from artificially infested soils after subjection 
for 90 days to out-of-door temperatures ranging from —28 to 15® 0. From 
infested samples buried about 6 in. in the soil the organism was recovered 
after 150 days of winter temperatures. In the field, in soils infested with pure 
cultures or diseased tissue, the organism was recovered in both cases after 
passing the winter in the soil in the absence of tbe living boat. 

Organisms resembling P. tunvefaciem were recovered in 41 cases from 96 
nursery soil samples, 7 of these proving pathogenic for tomato upon inocula¬ 
tion. In each case the pathogene was recovered from soils upon which hosts 
susceptible to P. tumefaciens were growing. Suspensions of 14 samples of soil 
on which nonsusceptible crops were grown for a number of years did not infect 
tomatoes. No colonies resembling P. tumefaciens were obtained from the air, 
tap water, or common disinfectants. 

The relation of insects to the transmission of potato leafroll and tomato 
mosaic in Indiana, G. B. Cleveland (Indiana 8ta, Bui S51 (1981), pp. 24, 
figs, 9).—This paper is presented in two parts, the first of which, dealing with 
potato leaf roll, states that the spinach aphid (Myzus persveae) and the potato 
leafhopper (Empoasca fahae) are mainly responsible for insect transmission of 
leaf roll under Indiana conditions. Tbe pink and green potato aphid (Maoro- 
sxplium solanifoUi), a ]X)tential carrier of leaf roll, was not sufficiently abun¬ 
dant to function as a major factor in transmi&slozL Gage tests indicated that 
tbe potato flea beetle (Epilnsi cucufimis) is probably not an important fac¬ 
tor. Other insects, such as Tfirips tabaci, blister beetles, Colorado potato 
beetles, grasshoppers, and white flies occasionally found on potatoes, were too 
limited or ^oxradic or exhibited too little disease-carrying capacity to be deemed 
important. 

It is believed that extremely heavy infestations of leafhoppers, by their 
demoralizing effect on the physiological processes of the plant and the conse¬ 
quent inhibition of transfer of virus to the tuber, may actually result in less 
spread than a moderate Infestation. Aphids, on the other hand, were not as 
directly harmful to the plant, and the greater their number the more active 
they were in transmitting leaf roll. Moderate spray measures designed to 
check aphids and leafhoppers apparently reduced the spread of leaf roll, but 
were not as effective as a more extensive schedule. 



19S21 


DISEASES OF PLANTS 


239 


The second part, dealing with tomato mosaic, asserts the belief that the 
spinach aphid is mainly responsible for insect transmission of the dii&easQ 
from tomato to tomato, and to a lesser extent from wild hosts to the tomato. 
The potato leafhopper, the onion thrips, and the common red spider were ap- 
parently capable of transmitting tomato mosaic, but are not deemed im¬ 
portant. The potato aphid was not found a carrier, and little evidence was 
secured that the white fly is either capable of transmitting mosaic or would 
be likely to do so in the field. The potato fiea beetle is conceded the possible 
ability ot carrying mosaic, but is not deemed important. Insects, chiefly the 
spinach aphid, are held accountable for at least 60 per cent of the annual spread 
of tomato mosaic, and a spray schedule during the early season is suggested 
as desirable in reducing spread. 

Physiologic specialization in Paccinia sorghl, B. 0. Stakman, J. J. 
OnBiSTENSEN, and H. E. BsEWBAEm (Phytopathology, IS (19^8), No, 4, pp, 
$45-354, figs, B), — P, sorghi, which may become a destructive pathogene on 
newly developed lines ot corn and has caused considerable damage to certain 
inbred lines of corn grown at University Farm, St. Paul, Minn., in 1923 and 
1925, was studied as to the reaction in each of 171 selfed lines of corn. All 
combinations of resistance and snsceptlbility to com rust and com smut ap¬ 
peared in the field. Collections of P. sorghi were obtained from many different 
places in the United States and one in Canada, and 45 selfed lines of corn were 
inoculated with most of the collections. 

It is claimed that seven physiologic forms of P. S02*ghi can be recognized 
by their parasitic behavior on eight selfed lines of corn. Two forms were 
Isolated from Minnesota, and one each from Texas, Oklahoma, Kansas, Ne¬ 
braska, and Iowa. 

Inheritance of resistance to mst, Paccinia sorghi, in maize, E. B. Mains 
(Jour, Agr, Research [U. iSf.], 4$ (1931)t No, 5, pp, 419-430, figs, .J),—In coopera¬ 
tive studies begun in 1918 by the Indiana Experiment Station and the U. S. 
Department of Agriculture, selections from Golden Glow 208-B and Golden 
Glow 202-E were found highly resistant to physiologic forms 1 and 3 of P. 
sorghi. When crossed with susceptible lines, resistance was found inherited in 
simple Mendellan form, the segregation in the Fi generation being 3 resistant to 
1 susceptible, and when Fi forms were back-crossed with the susceptible parents, 
a ratio of 1 resistant to 1 susceptible was obtained. 

Selections from Golden Bantam 996-B and Howling Mob 983-B exhibited 
resistance to physiologic form 1 only, and when segregation was noted in crosses 
between susceptible and resistant lines and in back-crosses, inheritance was 
found to follow simple Mendellan lines. 

No case of linkage of rust resistance with other factors was observed. 

Influence of humidity on floral infection of wheat and barley by loose 
smut, V. F, Tapkb (Jour, Agr, Research [U- 8 .], 45 (1931), No. 6, pp. 503-616, 
figs, 7).—^Inoculation with loose smut of the flowers of three varieties of club 
wheat under the humid conditions of the greenhouse at Arlington Experiment 
Farm, Va., resulted in infections ranging from 91 to 98 per cent. The subjec¬ 
tion of Little Club flowers for eight days after inoculation to a low range of 
r^ative humidity resulted in a great reduction in smutted plants as compared 
with those hdd at high humidity. Under arid conditions, germinating spores 
were not found until the third day after inoculation, and after seven days only 
a few had long germ tubes. Under high humidity approximately 90 per cent 
of the spores had germinated, and had produced long germ tubes on the third 
day after inoculation. Apparently under dry conditions, loose smut was checked 
because the spores either failed to germinate or germinated too slowly to enable 
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the Infecting hypMe to reach the ovary during the brief period that it was 
vulnerable. 

Inoculation experiments with wheat and barley growing on desert and irri¬ 
gated lands at Aberdeen, Idaho, gave comparable results. Plants grown from 
seed of desert-grown Moultan barley produced no smutted plants as compared 
with 8S.9 per cent for irrigated stock. It is pointed out that the temperature 
range was higher in the case of the low humidity lot, but that It did not extend 
beyond the limits for germination of spores of UMugo tritid or TJ. imda except 
in the case of the Moultan barley 

It is suggested that stocks free from loose smut might be produced by growing 
them under conditions of low relative humidity at blooming time. 

Stinking smut (bunt) in wheat and how to prevent it, K. J. Haskxll, 
E. W. Leukel, and E. G. Boebneb (Z7. S. Dept Agr, Giro, 182 (1951), pp. 20^ 
figs, if).—-A general discussion of the losses due to stinking smut, ways of 
recognizing the disease in the held and in threshed grain, methods of control, 
and reasons why seed treatments sometimes fall. 

A survey in 1930 of 704 fields in Minnesota, the Dakotas, and Montana in 
which some 15 different methods of seed treatments had been employed 
showed that copper carbonate, formaldehyde, and Oeresan when applied by 
machines were the most effective materials. Failures to obtain success by 
seed treatment were often due to the failure to remove the smut balls and 
to the use of ineffective hand methods. 

Comparable observations in 110 fields of Montana winter wheat showed 
formaldehyde when applied by a good commercial machine to be the best 
liquid treatment, and dusts to give excellent control when applied with 
commercial machines or home mixers. The desirability of annual treatments 
is emphasized. 

Stunting of wheat caused by Tilletia levis and T. tritid, H. A. Eodenhiseb 
(Jour. Agr. Research [17. £f.], 4S (19S1), No. 5, pp. 465-468). —Studies at the 
Minnesota Experiment Station showed that both T, levis and T. tritid may 
cause significant reductions in the length of culms of wheat plants. The 
comparative degree of stunting caused by the two species depended on the 
physiologic forms of bunt present. For example, greater difference was seen 
in the degree of stunting caused by two physiologic forms of T. tritid than by 
the two species themselves. For a single species no consistent differences were 
observed in host reactions as regards the shape of infected heads or of bunt 
balls, or in the consistency of the chlamydosfpore mass. 

Tiability of strand hyphae of the cotton root-rot fungus, D. O. and 
Ij. G. McLean (Jour. Agr. Research [TJ. £f.], 45 (i95i), No. 6, pp. 499-502, 
fig. 1). —^At various points in Texas, studies were made by the Bureau of Plant 
Industry, U. S. D. A., of the viability of the conidial stage and of the 
subterranean strands of the cotton root rot fungus (Phymatotriolium omni^ 
vorum) to determine the possible rdle in the perpetuation of the disease. 
Viable strands were recovered on December 10, at which time the plants were 
dead and the roots mostly decomposed. Excavations in January, February, 
and March failed to reveal the presence of strands, thus apparently eliminating 
them as overwintering possibilities and suggesting that the sclerotla are the 
active factors in perpetuation. 

In the laboratory, strands maintained their viability after prolonged periods 
of drying In open boxes, but their rather infrequent occurrence in cotton fields 
in Texas suggests that the strands play an insignificant part in the hibernation 
of the fungus. 

Blackleg disease of potatoes In Minnesota, J. G. Leach (Minnesota 8ta. 
Tech. But 75 (19S1), pp. 55, figs. 16).—The economic importance^ symptoms, 
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etiology, pathological anatomy, and control of blacMeg, said to be one of the 
major potato diseases of Minnesota, are discussed. The disease causes an 
average annual crop loss of about 2 per cent, which may reach 50 per cent 
in certain fields. Furthermore, storing infected tubers under unfavorable con¬ 
ditions may cause heavy loss from a soft rot. Although various names have 
been applied to the bacteria causing blackleg, the author believes that they 
should be grouped under one species, for which the name Enoinia oarotomra 
is suggested. The action of the bacteria on the tissues of the potato is described 
and is deemed essentially the same as that of soft rots of other plants. 

Infection occurs in at least three ways, (1) systemic infection in which the 
pathogene gains entrance to tubers produced on infected plants, (2) direct in¬ 
fection of the seed pieces by bacteria from the soil, and (3) Infection following 
the attack of the seed-com maggot, through whose intestinal tract the black¬ 
leg pathogene can pass in a viable condition. Practical control suggestions are 
offered. 

The resistance of varieties and new dwarf races of tomato to curly top 
(western yellow blight or yellows), J. W. Lesubjt (Hilgardia lOahforrida 
Sta.], 6 (1931), No. ft pp. 44 )* —^Working with certain dwarf tomatoes and the 
Bed Pear variety, forms which had shown resistance to curly top when exposed 
to natural infestation by leafhoppers (Eutettiof tenellus Bak.) it was found that 
the resistance was r^atively weak and was lost altogether in epidemics of 
extreme severity. Besistance seemed to lie in escape from infection rather 
than tolerance of the virus. Based on five trials in four seasons, it was ob¬ 
served that in epidemics of moderate severity the resistant varieties above 
mentioned lost an average of 42 per cent of plants as compared with 62 per 
cent for the susceptible Santa Olara Oanner, Norton, and Stone. 

Attempts to isolate resistant lines from standard commercial varieties were 
fruitless, and no added resistance was obtained by crossing a resistant dwarf 
with Bed Pear. However, certain promising dwarf varieties were obtained by 
breeding. Artificial inoculation was not found a reliable index to resistance 
under conditions of natural infestation. The chance of infection was influenced 
by the number of leafhoppers used in artificial infestation and also apparently 
by differences in climatic conditions. The inoculation period of the disease 
after artificial infestation varied from two to at least seven weeks. No signifi¬ 
cant difference was found in the length of the incubation period or in the fre¬ 
quency of recovery in resistant and susceptible varieties, and recovery had no 
effect on subsequent resistance* 

A Oytospora canker of apple trees, D. F. Fzshxb and B. L. Reeves (Jour, 
Agr, Eesearoh [U, S.J, P (1931), No. 5, pp, P1-4S8, figs. 5).—-Cytospora, a 
genus whose members are largely saprophytes, was found causing canker Injury 
to one-year-old Northern Spy apple trees growing near Orondo, Wash. Since 
artificial inoculation produced negative results on sound apple wood and also 
on wood which had been winter injured but not killed, and since the trouble 
disappeared upon the restoration of normal growth and vigor, the authors con¬ 
clude that the organism was nonparasitic, but had gained a foothold in the 
deadwood of devitalized trees and made some progress into adjacent live 
tissues. 

After cleaning out the decayed tissue cankers were painted with various ma¬ 
terials including copper paint, copper soap, and asphaltum. The toxic effects 
of copper paint were noticeable on the foliage, and copper soap, though non- 
poisonous, was not equal to the asphaltum in promoting healii^. Strong solu¬ 
tions, such as alcoholic solution of zinc chloride and a mixture of sodium arse- 
nite and linseed oil, not only injured the bark and wood tissues but the foliage 
as wen. 
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CompaTatiye studies of certain Cladosporium diseases of stone fruits* 
M. Bensaxtde and G. W. Kkitt (Phytopathology^ 18 (1928), No. 4, pp, 313-329, 
figs. 8).—Comparative studies tentatively reported (B. S. R., 50, p. 656) are 
here noted. The symptoms induced by species of Cladosporium on Prums 
aniericana, P. armeniaca, and P. cerasuB are described. 

These forms infect the leaves of their hosts by direct penetration of the 
cuticle by infection hjphae from closely appressed and strongly adherent germ 
tubes. In cross-inoculation experiments, strains of Cladosporium from Amyg¬ 
dala pet'Bica and P. am&rlcana infected A. peraica. P. ameiicana, and P. 
armeniaca, but failed to infect P, ceraaua or P* domestica. Other experimen¬ 
tation is detailed. 

Pathologically and physiologically, the Cladosporiums studied appear to fall 
Into two groups, (1) those from A. peraica and P. amencana, and (2) that 
from P. oeraaas. Tentative namings are indicated. 

Diseases of pecans in the Southern States, J. B. Demabee ( U. 8. Dept. Agr,, 
Fanners^ Bui. 1672 (1931), pp. [2]+28, figs. 21).—-Superseding Farmers* Bulle¬ 
tin 1129 {B. S. B., 44, p. 347), tMs paper discusses and describes various dis¬ 
eases of the pecan and presents information on their control. 

Comparative virulence of certain strains of Pythium in direct inoculation 
of conifers, E. J. Eixason (Phytopathology, 18 (1928), No. 4, pp. 361S67). —Of 
22 species and strains of Pythium tested, 19 caused damping-ofC in some conifer¬ 
ous seedlings. Aphanom/ycea euteiohee, parasitic upon roots of Plaunk satfmm, 
caused damping-off and root rot in a few coniferous seedlings. An Alternarla 
and a Fusarlum isolated from coniferous material gave no evidence of 
parasitism. 

ECONOMIC ZOOIOOT—ElffTOMOLOGT 

A study of temperature and humidity conditions in common types of 
insect rearing cages, B. 0. Smith (Jour. Agr. Research [V. 8.], 4S (1931), 
No. 6, pp. 547-557, fig. 1). —^This contribution from the Kansas Experiment 
Station reports upon observations made largely during the summer of 1930 
which are comparable with, but more detailed than, those made the previous 
summer by D. Wilbur, as noted (B. S. B., 64, p. 852). A description of the 
equipment and cages is Included. 

A h;^^grothermograph set near the cages containing rearing materials indi¬ 
cated very closely the temperatures to which the Insects were being subjected, 
the cage temperatures averaging from 1.38 to 1.06'* F. lower than the hygro- 
thermograph. It did not indicate the relative humidity, which wa«» from 12 to 
60 per cent higher in the smaller and tighter cages than In the open, ihe aver¬ 
age difference in two cages being 36,6 and 37.4 per cent, respectively. The tem¬ 
perature within cages in. the Insectary containing growing plants varied from 
8.4* higher to 8* lower than shade temperature as determined by the dry 
bulb of the autohygrometer. The temperatures in cages in the sun average 
3.53* higher than in the insectary, and 2* higher than official temperatures. 

“ There was an accumulation of water vapor, resulting largely from trans¬ 
piration of plants in the air of the cages beeanse of the interference to the 
free circulation of air offered by the screen wire. The wire of smaller mesh 
allowed less dispersion of the water vapor than the coarser wire; hence, the 
rate of evaporation from the atmometers in the tighter cages was less than in 
the more open cage. Temperature differences were negligible factors, 

“Transpiration of healthy growing plants and evaporation from the sur¬ 
face of the soil tended to depress slightly the temperature In cages and, of 
course, markedly Increased the humidity. The temperatures tended to equally 
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when the plants became unthrifty and died. The more tightly a rearing cage 
was clobed, the higher the humidity became. Two thicknesses of cheesecloth 
closed a lamp-chimney cage tightly enough to produce frequently a saturated 
atmosphere. Since the loss of water from the atmometers In the salve-box and 
Jelly-glass substitutes was so small, the air within must have been almost 
completely saturated most of the time. Cheesecloth-covered wire-screen cages 
gave a lower evaporation rate than cages of wire screen alone, indicating 
thereby a higher humidity within. A bunch of alfalfa blossoms in a cage did 
not affect the temperature and humidity conditions quite so much as a growing 
plant. When the sprigs were fresh, the humidity was higher than in the open 
and the temperature a little lower. As the blossoms willed, the conditions 
within the cage approached those of the free air in the shade. Glass cages, 
such as a lamp-chimney cage with cheesecloth covers, inverted battery Jar, 
and Jelly glass, all showed markedly higher temperatures when set in the sun 
than when set in the shaded insectary. The humidity at the same time rapidly 
approached the dew point, and conditions became too moist for most rearlngs. 

** These observations emphasized the unsuitability of the salve box and Jelly 
glass for most rearlngs. The high temperatures and high humidity caused 
molds, yellowing of foliage put in the cage for insect food, high loss due to 
bacterial and fungus diseases, and abnormalities of Insect behavior and habits 
in some cases. The presence of moist sand or soil in these cages aggravated 
the situation, particularly in hot weather.” 

A new type of insect cage, F. F. Smith (Jour. Boon. Ent.^ B4 (1931), No. 4» 
pp. 91Jlr916, pi. 1). —^A description is given of a microcage, devised for confining 
leafhoppers and certain other insects to small areas on leaves or stems of 
plants, which seems to have certain advantages over other previously described 
cages. 

A chemotropometer, J. W. Folsom (Jour. Boon. Ent., ^ (1931), No. 4, pp. 
827-833, pi 1, fig. i),—A description is given of a simple form of chemotropic 
apparatus and its method of operation, together with records of chemotropic 
reactions of the boll weevil obtained through its use. 

The use of transparent cellulose films in life history studies, S. F. Bahet 
(Jour. Econ. Ent„ 24 (1931), No. 4> PP- 898^01). —^The author has found cello¬ 
phane, a transparent cellulose film of a permeable nature, to be very adaptable 
to the life history study of insects on their host plants. The chief disadvantage 
in its use out of doors is that, when wet, cellophane becomes flabby and upon 
drying out has a tendency to crack. Some tests were made to determine the 
actual conditions of temperature and humidity within cellophane cages. The 
results show that the atmospheric temperature and humidity with their hourly 
fluctuations are rather closely approximated, much more so* in the case of 
temperature than humidity. 

[Report of work in entomology at the Idaho Station] (Idaho Sfa. Bui 
179 (1931), pp. 29, 30).—In referring to the western oil spray cooperative 
project (K. S. R., 63, p. 648), it Is stated that experiments have shown that 
dormant oil sprays may be applied safely to apple trees in the spring only before 
bud scales begin to separate. The oil sprays did not injure trees which were 
completely dormant even when applied at or followed by freezing or sub¬ 
freezing temperatures. Oil of 50 to 70 sulfonation and of not less than 100 
viscosity test may be safely used for dormant spraying. Oil in combination 
with lead arsenate materially increases the degree of codling moth control. 
Oils of not less than 86 sulfonation and 65 to 76 viscosity test have proved 
satisfactory for foliage sprays. 
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The larvae that were found injuring sweet cherries In southern Idaho were 
reared and definitely determined to be those of the oblique-banded leaf roller. 

In work with the destructive prune worm Mineola aoitulella, nicotine sulfate 
proved to control the pest effectively. 

Brief mention is made of the results of a study of the life history and 
hibernation habits of the pea weevil in northern Idaho, commenced in 1630. It 
was found that *^(1) adults emerge in large numbers before seed goes into 
storage and hibernate outside of peas stored for seed; (2) most adults hiber¬ 
nate close to infested fields, many of them fly long distances and hibernate 
under the bark of coniferous trees, and some of them fly at high elevations; 
(8) the degree of infestation decreases in a field with the distance away from 
the edge, varying in a single field from as much as 25 per cent at the edge to 
as little as 0.2 per cent 500 ft. from the edge at harvest time; [and that] (4) 
it is possible to materially decrease the number of adults that escape and enter 
hibernation by practical changes in harvesting methods.** 

In a systematic study made of the leafhoppers in Idaho, it was found that 
the two species commonly occurring on apple and prune trees are Mmpoasca 
maligna and TypliLocyla pomaria and not the apple leafhopper and T. rosae as 
previously believed. 

Brief mention is also made of the occurrence of and control work with the 
alfalfa weevil and the silverflsh, an outbreak of the Colorado potato beetle in 
southwestern Idaho, the occurrence of wireworms in irrigated land, and injury 
to beans by the tarnished plant bug. 

[Keport of work in entomology at the lUinois Station] {Illinois 8ta, Rpt. 
mi, pp. 189^148, itg. i).—In the work of 1930 (B. S. R., 64, p. 849) the 
extremely dry weather was found by W. P. Flint and his associates to be un¬ 
favorable to the European corn borer (B. S. R., 64, p. 857). While more than 
three times as many eggs were laid in 1980 in the Ohio area as was the case 
in 1929, the borer population was cut by the dry weather to two-thirds or even 
one-half of that of the preceding year. Several strains of com have shown 
resistance or tolerance to the com borer for the third consecutive year. More 
than a million of one species of parasite which attacks the com borer and a 
number of other injurious insects were liberated in the State during the year. 

In studies by J. H. Bigger of the com rootworm it was found that large 
amounts of “down** corn, which produces chaffy grain, can be avoided by 
rotating the crop in such a way that it comes only twice in succession on a fldld 
and preferably only once during the rotation. 

Work by Bigger and Flint has shown that treatments of seed corn with copper 
sulfate, iron sulfate, Semesan, and Dr. Buxton’s com seed treatment are of no 
value in checking or reducing damage to the seed in the ground or to young 
plantlets by white grubs, wireworms, root aphids, or com seed beetles. 

In work with the codling moth, by Flint, S. 0. Chandler, M. D, Farrar, and 
Bigger, both laboratory and field results in 1930 showed good control through 
use of certain of the summer oils and very promising control with oil dusts. 
It is predicted that if the oil dust can be developed to a point where its efficiency 
compares with that of arsenate of lead sprays, it will be used by every or- 
chardist in the State. Further work with chemically treated codling moth bands 
has shown that the use of these is eutirely practical in the commercial orchard. 
One commercial orchardist banded 1,633 trees at a total cost of 4,5 cents a tree 
and found that an average of 164 worms had been caught under each band. 
Tests of codling moth bands of different widths showed that 2-ln, bands caught 
an average of 77 larvae, 8-in. an average of 244, and 4-in. an average of 664. 
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The treatment, by Chandler and Hint, of three peach orchards in southern 
Illinois with certain tar oil sprays and oils combined with Bordeaux controlled 
the San Jose scale and the peach leaf curl. 

In further studies by Flint and Chandler (B. S. K., 64, p. 849) o£ the oriental 
fruit moth, first discovered in Illinois in 1927, it was found to be hurt by hot, 
dry weather and that it can be combated with parasites. Slow progress was 
made in the effort to colonize the Macrocentrua anoyUvora parasite of the ori¬ 
ental fruit moth In all peach sections of southern Illinois, due to the unfavorable 
climatic condition. 

The population of the onion maggot, which often destroys from 20 to 60 per 
cent of the onion-set crop in the State, dropped to the lowest point in 10 years 
in 1930 as a result of the drought and natural insect enemies. Control work 
was conducted by 0. 0. Compton and B. P. Lewis with the two adult fly repel¬ 
lents naphthalene and paradichlorobenzene, the former, which was most promis¬ 
ing, being easily applied, relatively Inexpensive, and repellent for a longer pe¬ 
riod. Indirectly the drought was responsible for a general increase in effec¬ 
tiveness of the parasites, Baryodma verm and Aphaereta musoae. The para¬ 
sitic threadworm, Eewam&rmis sp., and the predacious beetles, Pieroatichm per- 
mundm and P. luciiblandue, occurred in approximately normal numbers. 

It was found by Compton and Lewis that substitute dusts and sprays are not 
as effective in combating truck crop Insects as arsenate of lead and calcium ar¬ 
senate, and that hand dusting machines are more efficient than garden tractor 
dusters in their present state of development. 

The use of a 1 per cent summer oil emulsion was found by Farrar and A. S. 
Colby to be a promising method of controlling mites on small fruits at a rea¬ 
sonable cost. Four sprays applied at 21-day intervals, using an emulsion con¬ 
taining an 83 viseo^ty white oil at 1 per cent concentration, gave very satis¬ 
factory controL The sprayed jdants made normal growth, while untreated 
plants stopped development in midsummer. Sprays were started on May 1. 

Control work against the cyclamen mite, by Compton and F. F. Weinard, in 
which naphthalene flakes and paradichlorobenzene balls were used, resulted in 
the marketing by one grower of cyclamens worth $30,000 against a loss of 
$25,000 the preceding year as a result of damage by this pest. 

In control work with the destructive greenhouse leaf tyer by Compton, the 
egg parasite Trioliogramma minutvm was liberated in greenhouses heavily 
infested with the leaf tyer at the rate of 10,000 each week from the middle of 
September to the first of December, Although other control practices were 
used, it was evident that the parasite was of considerable value in bringing the 
heavy Infestation of the leaf tyer under control. 

Stciim sterilization was found by Compton to be a valuable ti-eatment for 
control of symphyllds, or garden centipedes. 

The application made by Flint and Compton of a monochloronaphthalene emul¬ 
sion controlled the ants which throw up mounds in lawns about residences and 
lawns and turfs on golf courses and in parks. When this emulsion was used 
at about 0.75 per cent strength and applied at the rate of 2 gal. per square yard, 
tlie ants were killed in the lawns and the grass was not injured. 

[Report of work in zoology and entomology at the Pennsylvania Sta^ 
tion] {FmmylmriAa 8ta. But 266 (1931), pp. Brief accounts are again 

glvon of the progress of work under way (B. S. R., 64, p. 15S). 

In studies of the oriental fruit moth S. W. Frost has found that where late 
varieties of peaches, such as Krummel or Salway, are grown with earlier 
varieties the majority of the moths migrate in the fall to the late varieties, 
where the greatest percentage of hibernation takes place. As a result, the 



246 


EXPEEIMBITT STATION EBOOED 


[yol.e6 


highest Initial inlestation in the spring occnrs in the late varieties, from 
which the moths become distributed through the other varieties in the 
orchard. 

In work with wlreworms affecting truck crops, attempts by 0. A. Thomas to 
isolate the substance from rhubarb flowers which are attractive to Pheletes 
agonus Say were not successful. The observations indicate that there Is a 
relation between wireworm intestation in a field and the occurrence of a grass 
crop at some time In that field. By knowing the species of wireworm Involved 
and the length of its life cycle, it is possible in many cases to correlate the time 
of oviposition with the occurrence of a grass crop. 

In the work with mushroom insects a study of the biology and control of 
the mite Ltwopodes antennaepea Banks, which has been very destructive locally 
through chewing the base of the mushroom stems and causing them to turn 
reddi^, was commenced by Thomas. It was found that the application of 
steam or sulfur fumigation just before the beds are torn out and again before 
filling in the fall serves as an effective check. The prevention of the increase 
and spread of tyroglyphid mites, which feed in hole«! in the caps and stems, 
was obtained by removing sound mushrooms and then spraying the injured ones 
with a commercial black flag preparation. A heavy destruction of springtails 
in bottom beds was obtained by spreading muslin sheets on the uncased manure, 
scattering paradichlorobenzene crystals on them, covering ah with newspapers, 
and leaving It for 48 hours. The fumes from the crystals killed the springtails 
to a depth of several inches. 

Control work with the European com borer, particularly through use of 
improved machinery, is reported upon by H. N. Worthley. The use in spring 
plowing of a 14-ln. walking plow equipped with looped chain and wire was 
not as effective as 18-ln. single and 2-bottom tractor plows equipped with experi¬ 
mental floating coulters and wide jointers. Disking the stalks before plowing 
did not aid coverage. In fitting the plowed ground, a spring-tooth harrow 
dragged up no more stalks than a disk harrow. A low-cutting attachment for 
corn binders designed to cut at ground level was found to operate as effectively 
as the ordinary sickle. Low evening temperatures weie found at Harbor Creek 
to curtail moth flight, and very few egg masses could be found. Drought 
conditions promoted larval migration and reduced larval establishment in the 
plants, not more than one borer per plant having been found in the check plats 
in the insectleide tests, this having been the lowest infestation In the section 
in several years. 

In work with the codling moth, Worthley found that moth emergence began 
in the spring of 1930 on May 11 and ended July 3, the peak falling on June 2. 
"Over 60 per cent of the larvae produced by these moths pupated, and a 
large summer brood of moths emerged from July 16 to September 2. In the 
fall of 1930, there were 75 per cent more larvae preparing to hibernate on the 
trees than In 1929. By the use of chemically treated bands placed about 
the trunks of well-scraped apple trees to trap the mature larvae, only 1 or 2 
moths out of eadi 100 expected lived to emerge and produce the second brood 
of larvae. The bands also maintained their effectiveness against overwinter¬ 
ing larvae, so that In December, 1930, over 90 per cent were dead. Examina- 
tioius of well-scraped trees indicated that over 95 per cent of the mature 
larvae found their way into these trap bands. Banding shows promise of 
developing into a valuable control measure, supplementing spraying, for heavily 
Infested orchards.” 

[Keport of the division of entomology] (Porto Rico Commr, Agr. md 
Labor Rpt 1929, Eng, ed, p, 700),—A brief statement is made of observations 
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of several Important insect pests of the year, including the banana root borer 
which is spreading throughout the Island, the West Indian fruit liy and the 
demonstration that it does not attack citrus fruits, and five new root feeding 
pests of sugarcane which were found to be of great importance. 

Report of the division of entomology for the fiscal year 1D2D—30, M. B. 
Leonabd (Porto Rico DepL Agr. and Lal)or Sta. Ann. Bpt. 1980, Eng, ed., pp. 
110^123). —^In work with suaarcane root-boring animals by F. Sein, jr., the 
principal forms found Involved were the sugarcane root caterpillar, Perforaduo 
aacchari; two apparently undescrlbed species of brlstletails (Niooletia sp. and 
Lepiama sp.); a sow bug, PhUoaoia culebrae Moore; a symphyhd, Eanaeniella 
sp.; and nymphs of the fulgorld Oliartia franoiacanua Stai (=0. einereua 
Wolcott), 

Considerable time was spent during the year by SeIn in work with the banana 
root borer. Tests conducted have ^own that much can be accomplished by 
cleaning the badly infested bulbs or so-called seed used for starting new 
plantings and planting them in a noninfested piece of ground, although with 
the best of care some eggs or small larvae \vill be overlooked. Preliminary 
control work in the fi^d conducted on a large plantation near Guayama has 
shown that the systematic use of traps from which the weevils are collected 
daily by boys at small cost is apparently reducing the weevil population to a 
considerable extent in the infested parts of the plantation. Preliminary steps 
were taken to Introduce the hlsterid beetle Plaeaiua jtt/vama Br. and the leptid 
fly Oli/ry^oplluB ferrugino^ua Wiod., both pi edacious upon the immature stages 
of the banana root borer, from Java. 

The occurrence of the more important insects of the year, arranged accord* 
ing to the crop attacked, is noted. 

In work with silkworms, flacherie, a disease due to Microcoooua homJmiB, 
developed in worms from eggs received ffom China. A disease due to a 
fungus, Boirytla sp., possibly B. rileyi, also made its appearance and killed a 
few worms. 

[Notes on economic insects and their control] (Jour. Boon. Ent., 24 
(1931), No. 4, pp. 911-919).--The contributions here presented (B. S. R., 65, 
p. 861) are as follows: Some Fungous and Bacterial Diseases of Pecan Weevil 
Larvae, by H. S. Swingle and J. L. Seal (p. 917); The Northern Fowl Mite 
ILiponyaaua ailviarum 0. & F.], by W. B. Whitehead (p. 917); The Maple Blad* 
der Gall (Phyilocoptea quadripea Shim.), by B. P. Felt (pp. 917, 918); Skunks 
as Grasshopper Destroyers, by W. J, Hamilton, jr. (p. 918); Demonstration 
of the Practical Value of Cold-Mixed Petroleum Oil Emulsions, by 0. H. 
Richardson (pp. 018, 919); and Experiments with Japanese Beetle Ti*aps, by 
B. R. Van Leeuwen and P. A. van der Meulen (p. 010). 

SoU animals attacking sugar cane, J. W. Ingram (Jour. Boon. Ent, 24 
(1981), No. 4, pp. 866-369). —In a survey made of the sugarcane fields of 
Louisiana, the number of soil animals and root injury was found to be greatest 
on heavy soils. The most numerous of the injxirious species in sugarcane fields 
was Eanaeniella unguicuJatcu Bagn,, with Onychiurica armatua TulL, Japya sp., 
Lepidooyrtua violentua Pols., and Zonltoidea afhomia Say following in the 
order named. After extermination of soil animals, normal numbers were 
reached again in two years. 

A preliminary report on arsenical substitutes for peach spraying, S. 
Marcovitcih, W. W. STAirnEX, and M. V, Anthony (Jour. Boon. Ent, 24 (1981), 
No, 4, pp. 844^0),—TiAe is a report of a study by the Tennessee Experiment 
Station of the value of the newer spray materials, such as cryolite and barium 
fiuosilicate, used in combating insect pests of the peach, as compared with the 
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standard lead arsenate. Standard lead arsenate gave foUage injury at Kings¬ 
ton, Tenn., whereas the fluorine compounds were found safe, when used at the 
rate of 1 lb. to 50 gal. of water. The largest percentage of sound fruit, 81 J.1 
per cent, was recorded for one plat receiving a dust of 50 per cent barium fluo- 
siUcate and 50 per cent sulfur. The plats sprayed with cryolite and barium 
fluosiUcate showed 77.6 per cent sound fruit as compared with 08 per cent with 
lead arsenate and 5.8 per cent in the check plats. The fluorine sprays and dusts 
were decidedly more efficient than lead arsenate against the oriental fruit moth. 

A method of determining the relative toxicity of contact insecticides^ 
wijbh especial reference to the action of nicotine against Aphis nuniciSf 
H.* H. Shepabd and 0. H. Bichabdson {Jour, Econ, Ent, 24 (1981) ^ No, 
pp, 905-914, figs. 5).—The authors report that a method of determining the 
relative toxicity of contact insecticides to A, rumicis L. has been devised which 
may be used in place of the usual spray tests in cases where greater precision 
is desirable. Nicotine and nicotine sulfate have been used in developing the 
method and to serve as standards of comparison of the toxicity of other com¬ 
pounds. Toxicity curves have been determined in two ways for each compound, 
one in which concentration is variable with time of immersion constant, whereas 
in the other the time of immersion is variable with concentration constant. 

Standardized oil sprays, N. Tuenee (Jour, Econ, Ent,^ 24 (19Sl)y No, 4» 
pp, 901-904).—The author suggests that viscosity, volatility, and unsulfonatable 
residue determinations be published in papers giving results of tests of cfll 
sprays. 

Penetration of petroleum oils into plant tissue, J. M. Ginsbueo (Jour. 
Agr. Research [XJ, 8,h 4S (1981), No, 5, pp, lu the course of a study 

at the New Jersey Experiment Stations of the factors involved in oil injury 
to plant tissue and the possibility of their elimination, reflned petroleum oils 
of various viscosities, stained red with an oil-soluble dye, were applied on the 
upper and lower surfaces of leaves of apple, peach, and tomato plants. The 
time that it took for the oil to penetrate into the leaf tissue was recorded. 
The same oils were also tested on apple twigs. 

The results obtained, details of which are presented in tabular form, led 
to the following conclusions: ‘‘All the various oils tested penetrated through 
the undersurface of the leaf, presumably through the stomata, the rate of 
penetration varying indirectly with the viscosity of the oil. Only oils of low 
viscosity penetrated through the upper surfaces of the leaf. Oils of higher 
viscosities did not penetrate at all, or only slightly, through the upper surfaces 
of leaves. Wherever oil penetrated into the leaf, injury followed shortly after. 
Penetration of emulsified oils is much slower and is accompanied with less 
injury than that of pure oils. Petroleum oils are absorbed and conducted by 
the vascular bundles of apple twigs, the rate of conduction varying indirectly 
i^dth the viscosity of the oiL The viscous oils either do not penetrate at all, 
or only to a very slight extent, through the outer cork of the twig. Only oils 
of very low viscosities exhibited appreciable penetration through the cork and 
into the cambium of the apple twig. Penetration of oil into leaf tissue as well 
as absorption into apple twigs vary directly with the concentration of the oil,” 
Destroy the grasshopper eggs, H. 0. Sevebxn and G. 1. Gilbebtson ( So'wth 
Dakota Sta. BuL 267 (1931), pp, 14 , flffs. 10).—A brief discussion of the principal 
injmious grasshoppers of South Dakota is followed by an account of the life 
cycles of the four most important spedes. The account deals particularly with 
the manner of laying the eggs, the appearance of the egg pods and of the eggs, 
the number of egg pods and eggs laid, and the place of laying, concluding 
with the ways in whldi the eggs can be destroyed. 
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** Such areas as are Infested with grasshopper eggs should be disked and 
harrowed in the fall after the first heavy frosts have killed off nearly all of 
the grasshoppers If disking and harrowing is done before the grasshoppers 
have been killed off by cold weather, a large number of eggs may still be laid 
which otherwise might have been destroyed by disking and harrowing. Since 
the egg pods are to be found in the first 2 in. of surface soil, it will not be 
necessary to tear up the ground to a depth greater than 2 in. The object 
of disking and harrowing is to bring the egg masses or eggs to the surface of 
the ground where they may be exposed to the drying action of the wind and 
sun, or to the attacks of numerous animal enemies, such as birds, rodents, 
insects, and their larvae, etc. ... A field that is infested with grasshopper 
eggs should be disked not only lengthwise but later it should be disked cross¬ 
wise as welL” 

Since com land is not usually plowed, it is recommended that such land, 
if infested with eggs, be thoroughly disked and harrowed late in the fall when¬ 
ever possible. Grain stubble, if it is not disked and harrowed in the fall, 
should be deeply plowed in the fall and thoroughly disked and harrowed early 
in the following spring. In the case of sod land that is infested with grass¬ 
hopper eggs the authors favor disking and dragging instead of deep plowing 
followed by disking and harrowing, first, because by exposing the eggs to the 
wind and sunshine they are destroyed, and second, because compacting of 
plowed soil is to some extent dependent upon rains and snows, two uncertain 
but highly important factors. 

Damage to cotton by crickets, J. W. Folsom (Jour, Boon, Bnt„ B4 (1981), 
No. 4, pp. 807-815, pi. J).—New information is given on the field cricket as a 
cotton pest, together with the results of observations and experiments on its 
life history, habits, and means of controL 

Injury to varieties of eggplant by the potato leafhopper, Empoasca 
fabae (Harris), F. W. Poos and 0. M. Hajenseleb (Jovr. Boon. Bnt., 24 {1931), 
No. 4, pp. 890-892, pis. 2),—In this contribution from the U. S. D. A Bureau of 
Entomology and the New Jersey Experiment Stations cooperating, the disease- 
like symptoms on certain varieties of eggplant which were experimentally 
produced by B. fahae are described. The susceptibility of varieties, based 
largely on observations in New Jers^, is discussed. 

Cage tests of the effectiveness of insecticidal dusts for the control of the 
cotton flea hopper, K. P. Ewing (Jour. Boon. But., 24 (1931), No. 4, pp. 
821-827, pis. 2, fig. I).—The author reports upon a new method of conducting 
toxicity tests for control of the cotton fiea hopper which was put into practice 
during the summer of 1930 and proved entirely satisfactory. 

" Small cages, 18 by 18 by 24 In., covered with fine mesh brass wire cloth 
and designed to rest on a stool 1 ft. high, were nsed. Approximately 60 insects 
were placed in each cage for each test By allowing the host plant to touch 
the top of the cage the average mortality at the end of 4 days in the check 
cages was reduced below 10 per cent Seventeen insecticides, combinations 
of insecticides, or inert materials were tested as dusts for their toxic effects 
upon the cotton flea hopper. A total of 193 toxicity tests were completed, 
and there were also 56 cages in which the insects were left untreated as 
checks. In 122 of the test cages adults were placed on croton, in 49 nymphs 
were placed on croton, and in 22 adults were placed on cotton.” 

Preliminary report on evidence that mealy bugs are an important factor 
in pineapple wilt, J. F. Ilungwobth (Jour. Boon. But,, 24 (1081), No. 4, 
pp. 877-889, pi. i).—In summarizing work in Hawjiii extending over a period 
of four years evidence is presented to show that pineapple wilt is transmitted 
83058—82—-4 
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by the pineapple mealybug (Pseudocoooua hrevipea Okll,)i and that infection 
takes place only after tbe insect bas fed upon diseased plants. The tremendous 
economic Importance of the problem is pointed out and the interrelation with 
ants fully discussed. Tentative measures for dealing with this pest are 
considered, and the further introduction of natural enemies^ particularly 
parasites, is recommended. 

Notes on the life history of Ghaitophorns popolella G. & F. (Aphididiaet 
Homoptera), H. L. Sweetman and J. Wbidembyeb (Joun Econ. Ent,, 24 (1931), 
No, 4, pp, 893^96, fig, i).—Observations are presented on the life history of 
0. populeUa, which was unusually abundant on Populus spp. and in occasional 
abundance on SaZwp spp. from 1927 to 1930 at Laramie, Wyo. 

Economic importance of the salt-marsh caterpillar (Estigmene acraea 
Drury) in Louisiana, 0. L. Stesacenee (Jour, Econ, Ent, 24 (1931), No, 4, 
pp, SS5-833, pi, 1), —^This is a contribution from the Louisiana Experiment Sta¬ 
tions on the economic importance of the salt-marsh caterpillar, with special 
reference to Louisiana, together with a brief summary of the life history and 
control measures. 

A new economic species attacking soybean hay in Louisiana (Herculia 
psommioxantha Dyar), W. E. Hums (Jour, Econ, Ent, 24 (1931), No, 4, 
pp, 833-835, pi, J).—-This contribution from the Louisiana Experiment Stations 
records the pyralld moth H. paammiomntha as having occurred during several 
years past in the southern part of Louisiana, attacking the soybean hay after 
it is cured. This Is said to be the first known record of its having been of 
economic importance. 

Factors influencing infestation in cotton by Heliotbis obsoleta Fab., 
F. L. Thomas and B. W. Dunnam (Jour, Econ, Ent,, 24 (1931), No. 4, pp. 
815-821).-—Iji this contribution from the Texas Experiment Station and the 
U. S. D. A, Bureau of Entomology cooperating, it is pointed out that there 
has been no definite knowledge regarding the factors responsible for the oc¬ 
currence of an infestation by the bollworm. 

“Experimental evidence Eihows that the proximity of com to cotton has no 
relation to the infestation. Egg parasites, although valuable under some condi¬ 
tions, are not as important as the factors which influence egg deposition. Nec¬ 
tar and honeydew are sho>vn to be unimportant. Throughout their gi*owth the 
larvae of E. ohsoleta show a characteristic desire for succulent food and 
apparently must have it tor normal development The instincts ot the moths In 
selecting succulent plants when ovipositing have a logical foundation in the 
perpetuation of the species. Odors emanating from rapidly growing succulent 
cotton appear to be the most Important factor influencmg Infestation in cotton 
by jBf. ohaoletaP 

Observations on the biology of the peach borer in Boane County, Ten¬ 
nessee, Harrlman, Tennessee, 1930, H G. Butlee (Jour, Econ. Ent, 24 
(1931), No. 4, pp. 851-854)-’—In reporting upon the biology of the peach borer 
in eastern Tennessee during the summer of 1930, it is staled that the emergence 
began June 20 and continued until September 22, the peak having occurred the 
latter half of August “ The potential ovipositlon of the peach borer is high, 
the average of 9 moths examined being in excess of 700 eggs. Oviposition 
freQuently begins within 24 hours after adult emergence. While the work of 
predators was quite evident, it is not considered to be of economic Importance.” 

FreUminary report on controlling pink bollworm in Texas by winter 
c^tural methods, D. A. Isiek and F. A. Fenton (Jour. Econ. Ent, 24 (1931), 
No. 4f PP' 795-807, pis. 2, fig. i).—In this contribution from the U. S Depart¬ 
ment of Agriculture in cooperation with the Texas Experiment Stetton the 
authors discuss the results of two years’ work In Presidio, Tex., In whidh the 
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best control was obtained by thorongb plowing followed as soon as practicable 
by Irrigation, 

The present status of the pink bollwomi in the Southwest, B. B. 
McDonald {Jour, Econ, Ent, B4 {J9$l), No. 4, pp. 790-795)* —This is a discus¬ 
sion of the present distribution of the pink boUworm in Mexico and the south¬ 
western part of the United States and the intensity of the infestation in each 
area as revealed by the mechanical inspection of gin trash. The effect of low 
winter temperatures in a large part of the Infested area on control of the 
insect is mentioned. It summarizes the efforts made to eradicate the rather 
heavy infestation discovered in the eastern end of the Salt Elver Valley of 
Arizona in the fall of 1929 by means of clean-up operations, a noncotton zone, 
and delayed planting dates in the restricted zone, and details some of the 
difficulties encountered due to the subtropical climate of that area. The results 
of these efforts are reviewed, and the program for the 1931 campaign is 
outlined. 

Suggestions on maintaining cultures of mosquito larvae through the 
winter, L. 0. Gloves {Jour. Econ. Ent., 24 {1981), No. 4, pp. 896-898; also 
New Hampshire Sta. Sci. Oontrih. 28 {1931), pp. 893-393).—This contribution 
describes the equipment used in maintaining a culture of mosquitoes {Oulea 
pipiens L.) throughout the year, and refers to some ecological and life history 
observations. 

Methodis in rearing Biabrotica, J. M. Eobinson and F. S. Abant {Jour. 
Econ. Ent., 24 {1981), No. 4, pp, 8S9-84S, pi. I).—In this contribution from the 
Alabama Expeilment Station the authors describe a rearing method for the 
developmental stages of different species of Dlabrotica, consisting of the use 
of sprouting com in glass vials 60 mm. high and 80 mm. in diameter. The 
moisture was retained around the sprouting corn by the use of moistened 
cotton. The method provided adequate conditions for a quick and accm*ate 
observation of the various stages, with a minimum disturbance to the de¬ 
veloping insect 

The importance of Euetheola (Ligyrus) rugiceps Lee., an enemy of 
sugarcane, B. A. Ostebberqeb {Jour. Econ. Ent., 24 {1981), No. 4, pp, 870- 
872). —In this contribution from the Louisiana Experiment Stations, it is 
pointed out that while sugar planters have known for more than 60 years 
that this beetle injures sugarcane, the center of heaviest InfestaUon appearing 
to have been around St. Mary Parish, there has been considerable question 
as to the amount of damage really done. Experimental work conducted at 
Franklin, La,, in 1930 has diown that the destruction of the original mother 
stalk only in each stool would result in a decrease in yield of about 25 per cent 
and a loss in sugar production of about $35 per acre. 

Results of spraying and dusting experiments for the control of the 
curculio attacking poaches during the season of 10 EO, O. I. Snapb and J. B. 
Thomson {Jour. Econ. Ent, 24 {1981), No. 4, pp. 354-339).—In work con¬ 
ducted at the U. S. D. A. Peach Insect Laboratory at Fort Valley, Ga., large 
plats of peach trees of from 12 by 81 to by 22 rows were used In experiments 
to determine the comparative effectiveness of dusts carrying 5 and 10 per cent 
lead arsenate and the standard lead arsenate spray and to test the value of 
adding fish oil to the sprays and the value of an application of lead arsenate 
spray when the buds are pink. Calcium monosulfide was used with lead ar¬ 
senate and no lime to note the effect on the foliage. 

“Heavy applications of dust (% to % Ib, per tree) carrying 6 per cent lead 
arsenate controlled a moderate curculio infestation as w^ as sprays, and the 
dust carrying 5 per cent lead arsenate was as effective against the insect as 
one carrying 10 per cent lead arsenate. The standard schedule of sprays gave 
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as good curcDlio control as that with fish oil added to the sprays or that with 
an extra application when the bnds are pink. Lead arsenate when used with 
caldnm monosnlfide and no lime gave more foliage injury than when used 
with self-boiled lime-sulfur containing the usual quantity of lime.” 

Determination of the winter survival of the cotton boll weevil by held 
counts, E. F. Gbossman and P. W. Calhoun (Florida Sta, Bui, 23$ (1931), 
pp. 47, figs, fS).—Following a brief introduction and discussion of field coxmts, 
hibernation cage experiments and field counts in 1926-27, 1927-28, 1928-29, 
and 1929-80, respectively, are reported upon, followed by a summary of the 
work during this entire period and a comparison of emergence from hibernation 
cages with field counts. 

In the course of this work, contributions relating to which have been noted 
(E. S. E., 64, p. 549), 117,443 weevils were included in the hibernation cage 
tests. The survival in individual cages varied from 0.8 to 34.2 per cent The 
time of emergence extended from February 28 to September 7. All of the 
hibernation cage tests failed to show a seasonal uniformity of emergence under 
the same weather conditions encountered by the field tests, which, in turn, did 
show a very uniform emergence rate and limited range of time during which 
weevils left hibernation. The field counts, which were conducted in five widely 
separated localities in the State, 2,167 weevils having been captured during 
the 5-year period, yielded uniform results. The appearance of the weevils in 
the field rarely extended over a period of 30 days, while the emergence period 
in hibernation cages extended over a period of 5 months. The peak of appear¬ 
ance in the fi^d extended from June 3 to 20, while in the cage counts the peak 
emergence extended from March 5 to June 2, It is pointed out that the field 
appearance of weevils does not commence until the cage emergence is prac¬ 
tically completed. The appearance of the weevils in the field seems to be de¬ 
pendent upon the temperature conditions prevailing in May and June, regard¬ 
less of the nature of the weather conditions prior to that time. 

The experimental data obtained during the five consecutive years indicated 
that boll weevils enter cotton fields in infested areas in Florida daily during 
the month of June. The details are presented in 25 tables and 14 charts. 

Experiments on controlling larvae of the pecan weevil by cultural 
methods, T. L. Bissell (Jour, Boon, Bnt, 24 (1931), No, 4? PP- 861-866),’-— 
Experiments extending over a single season have shown that larvae of the pecan 
weevil can be prevented from burrowing into the soil under pecan trees by hand 
raking and rolling and to a lesser degree by raking alone, when such opera¬ 
tions are performed just previous to the time of emergence of the larvae from 
the nuts. 

Synonymy and notes on the Pissodes weevil attacking Oedrus deodara, 
H. Dieibich (Jour, Boon. Bnt, 24 (1931), No, 4, pp, 812-874),—It is pointed 
out that the deodar cedar, a well-known southern ornamental, is seriously at¬ 
tacked by P. deodarae, described by Hopkins in 1911 as representing a distinct 
species (E. S. R., 24, p. 459). Observations indicate, however, that it is not 
specifically distinct from P. nemorenHs Germ., which breeds commonly in the 
native pines. The weevil has only one life cycle a year; adults emerging in 
April estivate until late fall, copulate, lay eggs, and go through their life his¬ 
tory in either Oedrus or Pinus. Repellents were of no value in keeping weevils 
ofC the deodar cedar. 

Monodontomems aereus Walker, both a primary and a secondary para« 
site of the brown-tail moth and the gipsy moth, 0. F. W. Muesebeoe: (Jour, 
Agr. Research [U. S,l, 43 (1931), No, 5, pp. 445-460, figs. 3).—FoUowing a brief 
introduction, review of the literature, discussion of the distribution and techni- 
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cal description of If. aereua^ its life history and habits are considered at some 
length and its host relations and economic importance dealt with. This parasite, 
first introduced into Massachusetts in 1906 from Europe, where it is widely 
distributed, with hibernation webs of the larvae of the brown-tail moth, has 
now spread throughout the area infested by this host in the New England 
States. 

Hibernating in old cocoon masses or winter webs of the brown-tail moth, 
Jlf. aerem emerges in April and May, oviposition generally commencing after 
June 1. From 172 to 352 eggs are recorded from Isolated females ovipositing 
over periods ranging from 48 to 56 days, from 1 to 4 eggs being deposited in the 
host during a single insertion of the ovipositor. From 48 to 72 hours are re¬ 
quired for Incubation, followed by 4 or 4.5 days in passing through the five 
larval instars. Pupation takes place several days later, the pupal stage being 
passed in the host envelope and requiring 9 or 10 days. An average of 22 days 
is required for completion of the life cycle from egg deposition to emergence of 
the adult. Normally there is but one generation annually, about 11 months be* 
Ing passed in the adult stage, but there may be a small partial second 
generation. 

Jf. aereuB has been reared as a direct hyperparasite from cocoons or puparia 
of many primary parasites of the gipsy moth and the brown-tail moth. It has 
also been obtained from the pupae of certain Lepidoptera, and in these cases It 
has sometimes been a primary and sometimes a secondary parasite. In lab¬ 
oratory experiments it has been found to develop occasionally as an tntemal 
parasite in fresh tachinid puparia as well as in the pupae of the gipsy moth 
and the brown-tail moth, but normally M. aereus is an ectoparasitic hyper¬ 
parasite and is sometimes a serious enemy of certain species of Tachinidae. 

The garden symphylid, Scutigerella lnunaculata Newport, G. A. Fixjncdsb 
(Ohio 8ta. Bui, 486 (19S1), pp, 33, flffs, 19 ),—An account given of the history 
and biology of G. immaoulata, the nature of its injury, and its economic im¬ 
portance, is followed by a discussion of control methods, including treatments 
both before and after the crops are planted and supplementary control meas¬ 
ures. The pest is said to have become of very great economic importance in 
greenhouses and truck fields in Ohio, the injury being done to the underground 
portions of the plants and to parts coming in contact with the soil. The plants 
are stunted and may be killed outright. Under laboratory conditions from 40 
to 60 days are required for the symphylid to become sexually mature, and 
Individuals have been kept alive in the laboratory for 2 years and 4 months. 

In greenhouses the symphylid may be controlled by thorough steam steriliza¬ 
tion, using the tile method, if they are in the upper soil strata when the work 
is done. ** Steaming in midsummer when the symphylids are deep in the sub¬ 
soil or at any season if the pan or harrow methods are employed will not give 
satisfactory results. In every instance observed where failure to control 
by steam sterilization has been reported it has been found that either lack of 
thoroughness or improper timing of the work has been responsible. 

"Eaised benches, where these are practical, have solved the symphylid prob¬ 
lem. Soil fumigants which have been found beneficial when put on the subsoil 
are paradichlorobenzene, calcium cyanide^ and carbon bisulfide. Paradichloro- 
benzene may stunt the first crop following Its application, particularly if plant¬ 
ing is done too soon after the treatment Some relief was obtained by drilling 
carbon bisulfide on both sides of rows 4 in. from the base of the plants. 

^Thoroughly working an Infested soil between crops when the creatures are 
in the surface layers always checks thdr activity. Careful watering at the 
time of planting is also beneficial in keeping the symphylids from plant roots. 
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Carbon bisulfide emnlsion poured on the surface of the soil failed to control the 
garden symphylld. The garden symphylld is spread by introduction of infested 
soil, Infested manure, or on infested plant roots. It may also migrate into 
greenhouses under walls from adjoining fields. In California, flooding is re¬ 
ported as being the only practical method of control under outdoor conditions.” 

The two-spotted mite (Tetranychus telarius L.) on Asparagus plumo- 
sus, J. W. Wilson {Florida 8ta. Buh SS4 {19S1), pp. JBO, figs, d).—This is a 
summary of information on a mite, found from Maine to Florida and as far 
west as Texas, which is at the present time a source of injury to the ornamental 
asparagus A. p^umosus in four localities in Florida. This mite has been found 
to feed and reproduce on 21 species of weeds growing in ferneries, preferring 
nightshade, cudweed, and tea weed to A. plumosus. 


" The mites puncture the tissue of the tender shoots beneath the bracts and 
withdraw the plant Juices, thus dwarfing the shoots and preventing normal 
development. Large numbers of mites cause the plants to turn brown as if 
they were burned. During the winter months development progresses slowly 
and the mites are rather scarce, but they may be found in the fernery. They 
are most abundant during the dry warm spring months, usually April, May, 
and part of June. When the summer rains begin the mite population Is re¬ 
duced. Incubation period for the eggs averaged about 6 days for the entire 
year, but was about 4 days during the hotter months. The larval stage aver¬ 
aged about 3 days and each of the 2 nymphal stages 3 and 4 days. Bach adult 
female will lay an average of 70 eggs at the average rate of 3 to 7 per day. The 
average time required for the completion of each generation was found to be 
14.64 days, which indicated that there are approximately 24 generations a year.” 

The mites travel to a certain extent from plant to plant, have been transport^ 
on infested seedlings, and may be carried considerable distances by the wind 

Heavy rains decrease their numbers and hold them in check from the latter 
part of June until the warm dry weather of the succeeding spring. They may 
be held in check artificially by frequent use of a sprinkler irrigation system 
Two natural enemies of the mite were observed during the course of the invest 
tigations of ferneries at Pierson, the mite Seius quadripUia feeding upon the 
eggs and the predacious thrips Scolothripa aexmamlatua. White oil emulsions 
were found to be the safest and cheapest of the insecticides tested in the 
experimental control work. “If the plants are wet thoroughly with a solu¬ 
tion made up of white oU emulsions, 1-100, at 7-day Intervals, control of the 
mites can be obtained. Solutions of a derris compound will also give good 
eontool of the mites, but the white oils are recommended because they are 
much less 'expensive. A spray machine, capable of applying 600 to 600 gal of 
spray material to the acre at a pressure of about 200 lbs., should be used 
to wet thoroughly all plants and every mite on them. A second spray must 
^applied 7 days after the first in order to destroy the mites that have 
hatched out after the first spraying.” 
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cottonseed meal, wliUe a group of 15 similar steers received corn-and-cob meal, 
alfalfa hay, cottonseed meal, and oat straw. The calves in the respective lots 
made average daily gains of 2 and 1.94 lbs. per head. The steers receiving 
the ear-corn silage sold at a higher price per hundredweight and returned 
35 cts. per bushel of corn fed as compared with 10 cts, per bui^el for the corn- 
and-cob meal. 

Sumner-ted steers pay well for temporary pastures .—Two lots of 21 calves 
each were fed for a winter period of 119 days on a basal ration of normal com 
silage and green stover silage, respectively. In addition each calf in both lots 
received 1 lb. of cottonseed meal and 2 lbs. of clover hay daily. The stover 
silage calves also received oats in amounts equal to the shelled corn in the 
normal silage lot A small amount of shelled corn was fed the last week to 
accustom the calves to the feed before going on pasture. At the end of the 
winter season the calves were redivided into four lots, three of which were 
full-fed for 183 days on bluegrass, sweetdover, and mixed timothy-clover pas¬ 
ture, respectively, while the fourth lot was grazed without grain for 90 days 
and full-fed in dry lot for 93 days. The sweetdover steers were full-fed in dry 
lot after 117 days on pasture. During the winter months the average gains 
were the same in both lots, and the cost per hundredweight at the end of the 
winter period was practically the same. During the pasture season the steers 
in the respective lots made average daily gains of 1.96, 2.28, 2.42, and 1.83 lbs. 
per head. The return per bushel of corn fed during this period was 81 cts., 
$1.08, $1.16, and $1.20, and the return per acre of pasture was $16.86, $33.44, 
$46.08, and $16.06 in the respective lots. 

Com silage proves right to wider use as cattle feed .—Three lots of calves 
were fed for 242 days. One lot received corn-and-cob meal, alfalfa hay, and 
oat straw; the second lot, shelled corn and clover hay; and the third lot, shelled 
corn, corn silage, and alfalfa hay. The average daily gains in the respective 
lots were 1.94, 2.13, and 2.06 lbs, per head. The cost per 100 lbs. of gain was 
cheapest in lot 3 and highest in lot 2, w^hile the selling price per hundredweight 
was highest in lot 2 and lowest in lot 1. The loss per head was not quite so 
much in the silage lot as in the other two lots. 

Wheat fed to steers pays more than dollar a bushel .—^To determine the 
value of wheat for steers four lots of 2-year-old steers were fed in dry lot for 
94 days. The basal ration of cottonseed meal and clover hay was fed to all 
lots. The grain ration in the respective lots consisted of shelled corn; shelled 
corn and ground wheat equal parts; shelled corn, ground wheat, and ground 
oats equal parts; and ground wheat and ground outs equal purls. The average 
dally gains in tlie respective lots were 2.32, 2.42, 2.58, and 2.36 lbs. per head. 
The wheat fed in lot 2 reduced the cost of gains and increased the selling price 
and the profit when compared with the ration fed in lot 1, The ration fed in 
lot 3 was slightly better than that fed in lot 2 and considerably better than that 
fed in lot 1. In lot 4 the ration, while not producing us rapid gains as those 
made in lots 2 and 3, was the most economical ration in cost per 100 lbs. 
of gain. 

Old notions on superiority of rolled feeds upset .—^In determining the value of 
rolled feeds two lots of 10 2-year-old steers each were fed in dry lot for 94 days. 
One lot received ground wheat and ground oats equal parts aud the other lot 
rolled wheat and rolled oats equal parts. In addition both lots were fed clover 
hay and cottonseed meal. The average daily goixis in the respective lots were 
2,86 and 2.15 lbs. per head. The steers in lot 1 returned a profit of $13.06 above 
feed and cattle costs, while those in lot 2 returned $8.15 per head. 

[Meat studies in Illinois] (Illinois Btei. Rpt. 1981, pp* 85-^6, 98, fig. i).^The 
results of several experiments are noted. 
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Tough, dark "beef not caused exercise of steers. —^This Is a continuation of 
the study previously noted (E. S. R., e4, p. 860). One steer in each of eight 
pairs was eserdsed approximately 3.6 hours per day on a treadmill in a study by 
H. P. Rusk, H. H. Mitchell, T. S. Hamilton, S. Bull, and F. 0. Olson. The 
exercised steers walked the equivalent of 1,181 miles on the level, or 8.8 miles 
per day at the rate of 3.1 miles per hour. The weights of each pair were kept 
similar by regulating the feed. 

The exercised steers dressed better and with one exception made better 
carcasses than the unexercised steers. There were no differences in cutting 
percentages and physical composition of the wholesale cuts or carcasses that 
could be traced to exercise. The livers of the exercised steers were larger 
than those of the unexercised steers, but this was the only difference in the 
internal organs. There was no difference in the firmness of fat or lean. 
Exercise did not affect the color, except in the case of the triceps bradbii which 
was darker and redder in the exercised steers. There was no diffei’ence in the 
palatability of roasted ribs except that the ribs of the exercised steers were 
tenderer. 

The collagen content of the uncooked muscles of unexercised steers was higher 
than in exercised animals. The hemoglobin content of the muscles, heart, liver, 
and blood was not affected by exercise nor was the fat content of the muscles of 
the chilled carcass. The ether extract of the heart, liver, and fresh round was 
significantly less for exercised steers. The tissue samples from exercised 
steers contained less moisture, especially those from the liver, flank muscle, and 
fresh round. Exercise lowered the creatine content of muscle, and this ex¬ 
tractive is probably the most important in contributing to the flavor of meat. 

Fowler^s solution mag be a cause of " black cuttersJ^^A study to determine 
the effect of Fowler’s solution upon the color of lamb carcasses was undertaken 
by Bull, Olso-n, and W. G. Kammlade, Medium-grade Texas lambs were divided 
into 2 lots of 10 head each. In lot 1 the lambs were given 6 drops each of 
Fowler’s solution per day, and the dosage increased 2 drops per day until 
they received 64 drops. After 80 days 5 lambs in each lot were ^aughtered. 
The remaining lambs in lot 1 received an increase of 4 drops daily until they 
were getting 128 drops, when all lambs were slaughtered. None of the lambs 
showed any signs of arsenic poisoning, and all carcasses, except one in the 
check group, had poor color. The carcasses of lambs fed Fowler’s solution 
for short periods ranged in color from reddish to violet-purple. Those fed 
the solution for the longer period were worse in this respect. Six of the lambs 
receiving no solution were “ black cutters.” 

Barrows and gilts about equal in pork produced. —^Using the animals in a 
previous study (E. S. R., 61, p. 460 ; 65, p. 367), it was found by Bull and 
Olson that 240 barrows averaging 226 lbs. dressed on the average 78.06 per 
cent and 205 gilts of the same weight dressed 77.57 per cent. The average 
yield of hams from the gilts was 18.04 per cent and from the barrows 17.66 
per cent. In the yield of other cuts and in percentage of fat in both the entire 
carcass and bacon belly there was no significant difference between barrows 
and gilts. 

Steer feeding [at the Caldwell, Idaho, Substation] (Idaho 8ta. But. 179 
(19$1), pp. 41, .J^).—In this study it was found that 634 lbs. of barley in an 
alfalfa hay and barley ration were equal to 251 lbs. of alfalfa hay and 1,616 
lbs. of corn silage in an alfalfa hay-com silage ration for producing 100 lbs. 
of gain. Steers fed grain gained fester and attained a higher finish. A ration 
of alfa l fa hay. barley, and com silage produced faster gains than either alfalfa 
hay and barley or alfalfa hay and silage and also produced a higher finish. The 



1982] 


AKIMAX, PBODUOTIOlSr 


257 


addition of cottonseed meal to a ration of alfalfa bay, com silage, and barley 
did not increase the gains or lower the feed requirements enough to Justify 
its use. 

[Experiments with sheep at the Illinois Station] {lUinoiB Sta. Rpt 1931, 
pp. 99,100).—W. G. Kammlade has continued these studies with sheep (B, S. R., 
64, p. 863). 

Soylean hay makee ewcellent feed for "bred ewes .—^In this study 2 lots of 89 
Oorrledale ewes each that had been bred to Southdown rams were fed from 
December 22 to May 4. One lot received soybean hay, salt, and water, and 
the other lot soybean hay, sheaf oats, salt, and water. During the 84 days 
following the start of the test, the ewes fed dally 1.02 lbs. of sheaf oats instead 
of a like amount of soybean hay gained 5.2 lbs. more per head than those fed 
hay only. A loss of weight during the suckling period indicated the need of 
liberal feeding. The lambs from both lots were of good size, vigorous, and 
well developed at birth. The ewes showed no lack of nursing ability, and there 
were no digestive disturbances in either lot. 

Wheat found less valuable than com in lamb feediny .—^During a 67-day 
period 160 black-faced lambs were divided into 6 lots and fed to compare wheat 
and corn. Lambs fed whole wheat and alfalfa hay made 8.1 per cent less gain 
and required 6.9 per cent more grain and 7.3 per cent more huy to produce 100 
lbs. of gain than lambs fed like amounts of shelled com and alfalfa hay. 
Ground wheat was less palatable than whole wheat and the rate of gain was 
lower on this feed, but the amount of grain required to produce 100 lbs. of 
gain was also less. Substituting whole oats for half of the whole wheat did 
not Increase the efficiency of the ration. Boiled wheat was not equal to ground 
wheat. There was some tendency toward bloating in all wheat-fed lots. 
Self-fed lambs gained 28 per cent faster, but required 6.8 per cent more ground 
wheat and 16 per cent less hay for each 100 lbs. of gain than hand-fed lambs. 

[Sheep experiments in Pennsylvania] (Pennsylvania 8ta, Bui. 266 (19Sl)f 
pp. 14,15 ).—^The results of two studies are noted. 

Hothouse lamb production, W. L. Henning.—Continuing this study (B. S. R., 
68, p. 660), a lot of 29 Merino ewes was bred to a Oorrledale ram, and a lot 
of 83 Dorset-Merino ewes was bred to a Southdown ram. The lambs in the 
first lot were sold at an average age of 7 weeks weighing 29.5 lbs. per head, 
while those in. the second lot were sold at an average weight of 29.7 lbs. at 
5.7 weeks of age. The lambs from the Dorset-Merino ewes were blockier, 
thicker, and had more desirable cutting carcasses than the lambs from the 
Merino ewes. 

A comparison of native ftme uoool lambs, native mutton lambs, and western 
bred lambs as feeders in Pennsylvania, W. L, Henning et al,—^In this study 
(B. S. B., 64, p. 165), 6 lots of 28 lambs each were fed for 77 days. The lambs 
in lots 1 and 2 were native fine wool lambs; in lots 8 and 4, native mutton 
lambs; and in lots 5 and 6, western range lambs. The ration fed to lots 1, 8, 
and 5 consisted of shelled com, linseed meal, mixed hay, and silage, while 
lots 2, 4, and 6 received the same ration without silage. The average daily 
gains in the respective lots were 0.25, 0.27, 0.24, 0,22, 0.33, and 0.36 lb. per head. 

[liamb feeding in Idaho] (Idaho 8ta. Bui. 179 (1981), pp. 40, i2).—The 
results of two studies are noted. 

Lamb feeding iiwestigation \at the Aberdeen Substation "].—Clover or alfalfa 
diaffi replaced from one-third to one-half of the alfalfa hay in a ration of barley 
and alfalfa hay without materially changing the gains and feed leqnirements. 
The gains of lambs tended toward growth rather than fattening when chaff 
replaced as much as one-half of the hay. When not more than one-thlid as 
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mnch chaff as hay was fed, a finish was produced equal to that o£ the lambs 
fed barley and hay alone. When fed in this manner chaff had about 60 per 
cent the feeding value of alfalfa hay. Adding beet molasses to the clover or 
alfalfa chaff did not change the gains or feed requirements. 

Animar feeding investigations [at the Caldwell The gains and 

feed requirements were practically the same for lambs fed in open lots as for 
those fed In sheds. It required about the same amount of com, wheat, and 
barley to produce 100 lbs. of gain, but wheat-fed lambs did not gain as fast 
or have as good finish as the other lots. Adding cottonseed meal to a barley- 
alfalfa hay ration increased the gains and finish of lambs, but did not decrease 
the grain requirements enough to affect the increased cost of gains. Adding 
corn silage to the barley-alfalfa hay ration did not increase the gains nor 
materially affect the feed requirements, but the further addition of cottonseed 
meal Increased the gains, improved the finish, and reduced the feed require¬ 
ments. Replacing 20 per cent of the barley with cull beans reduced the gains 
slightly and materially increased the feed requirements. 

[Swine studies at the Illinois Station] (Illinois Sta, Rpt. 1981^ pp. 89f 50, 
91, 94-98,101-105, figs. 2).-—These are continuations of studios previously noted 
(E. S. R., 04, p. 864). 

Cottonseed proteins less valuable than linseed proteins ,—^The nutritive value 
of the proteins of cottonseed meal and linseed meal fed alone and combined in a 
1:1 ratio with the proteins of corn for growing pigs was studied by H. H. 
Mitchell and T. S. Hamlllon. The average coefficients of apparent digestibility 
were 76 and 86 and the true digestibility 83 and 94 for cottonseed meal and lin¬ 
seed meal proteins, respectively. The biological values obtained were 63 and 
61, respectively. No supplementing effect between the proteins of these oil 
meals and those of corn was found, the combinations giving values of 61 and 
61, the same as the values for com proteins. For both rats and pigs the di¬ 
gestible proteins of the two meals were equally well utilized tor maintenance 
and growth. 

May have start toward rapid- and slow-gaining pigs ,—^The second crop of 
fourth-generation pigs in this study by W. B. Carroll, G. E. Hunt, and B, Roberts 
made average daily gains from birth to 180 days of age which varied among 
the boars from 0.69 to 1.18 lbs. and among the sows from 0.65 to 1.24 lbs. per 
head. 

MarUer findings on oats nations for swine confirmed ,—^In a tost by Carroll, 
Hunt, and R. H. Goold, 4 lots of 20 pigs each wore fed from average initial 
weights of 70 lbs. to final weights of 200 lbs. A protein supplement composed of 
tanhage, linseed meal, and alfalfa meal 2:1:1 was fed to all lots. In addition 
the respective lots received com; com and oats 2:1; com and oats 1:1; and 
j^elled corn and whole oats sdf-fed free choice. The average dally gains in 
the respective lots were 1.66,1.59, 1.61, and 1.6 lbs. per head. An Increase in 
the amount of oats eaten, except in the case of those fed free choice, decreased 
the rate and economy of gains. 

High-prioed minerals not needed in swtfie rations,-—la a series of metabolism 
studies with 5 young pigs, Mitchell and Hamilton fed a basal ration of 91 per 
cent of com, 6 per cent of dried egg albumin, 2 per cent of cod-liver oil, and 1 
per cent of salt. Calcium carbonate, tricalcium phosphate, dicaldum phosphate, 
or monocalcium phosphate were added to the basal ration in amoxmts to provide 
2 gm. of calcium for each 1,000 gm. of ration. There were no significant differ¬ 
ences in the utilization of dlcalcium and tricaldum phosphate. The calcium of 
calcium carbonate was somewhat less well utilized on the average than that 
of dicaldum phosphate, although in two cases a higher percentage retention of 
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calcium occurred wltb the carbonate supplement. The percentage retention of 
phosphorus was higher on the carbonate supplement than on the phosphate sup¬ 
plement. However, the dally balance of phosphorus averaged 1.95 gm. in the 
latter case as compared with 1.47 gm. on calcium carbonate. Dicalcium phos¬ 
phate seemed to be appreciably better utilized, both with respect to calcium 
and phosphorus, than the monocalcium phosphate. 

Shrinkage in truck v. rail shipping studied further, —^B. O. A^by made a 
study of the weight reports received on 2,944 hogs marketed by truck and 
3,487 hogs marketed by rail. With hogs given a full feed at the farm and 
marketed by truck the shrinkage was less than with hogs marketed by raiL 
With hogs given less than a full feed at the farm the difterence was even 
more in favor of the truck. A comparison of truck hogs not fed or watered 
at the market with rail hogs fed and watered showed that the shrinkage by 
truck was less than by rail when hogs were given a full feed at the farm, 
but when less than a full feed was given the ^rinkage by truck was much 
higher than by rail. The shrinkage on truck shipments moving more than 
36 miles was practically the same as for shipments by rail, but when the 
distance was more than 65 miles shrinkage by truck was appreciably higher 
than by raiL 

Fattening rations for swine, M. A. McOabtt (Pennsylvania 8ta* Bui, 
(1981), pp, 15, Jt8).—Continuing this study (B. S. B., 64, p. 165), 8 lots of 8 
pigs each were fed from an average Initial weight of 70 lbs. to an average 
final weight of 200 lbs. per head. Lot 1 was fed a ration consisting of ground 
shelled com, ground oats, standard middlings, and tankage 4 : 3 : 2 : 1; 
lot 2 received the same ration except that ground barley replaced a like 
amount of ground oats; and lot 8 was fed ground com, middlings, and 
tankage 7:2:1. The average daily gains in the respective lots were 1.58, 
1.62, and 1.61 lbs. per head. The ration fed in lot 1 was the least desirable 
from the standpoint of rate and economy of gains, while that fed in lot 2 
was the most desirable in this respect 

Hay requirements of city work horses, J. A. Sxkms and J. O. Williams 
(Connecticut Btoirs Sta. Bui. 118 (1981), pp. 29, figs, In cooperation with 
the U. S. D. A. Bureaus of Animal Industry, Public Boads, and Agricultural 
Bconomics, this study was undertaken to determine the hay requirements of 
horses doing work on city streets. The trials were conducted in two series, one 
with horses used in delivering ice and the other with horses used by a dairy. 
In all trials the horses were divided into three lots, and the respective lots 
received 8, 12, and 16 lbs. of hay per head daily in addition to the grain 
mixture. 

The first trial in series 1 was of short duration, and no conclusions were 
drawn. In the second trial, which lasted 36 weeks, there were no marked 
differences in the three lots. However, the trend of the data showed that 
on 8 lbs. of hay there was an average loss of 17 lbs., on 12 lbs. of hay a loss 
of 8 lbs., and on 16 lbs. of hay a gain of 10 lbs. per head. In this trial all 
the animals received 15 lbs. of grain daily. These results indicate that 
under the conditions of the test 14 lbs. of hay, or 1 per cent of the live 
weight, constitutes the optimum amount of hay. 

In the second series three lots of horses were fed for a total of 814 days, 
and in this trial the grain was adjusted to the changing weights of the 
animals. No differences were noted in the horses of tlie three lots in their 
ability to perform work, in health, appetite, or spirit. The somewhat greater 
increase in the weight curves in lots 2 and 8 receiving the larger amounts of hay 
Indicated that the grain allowance of these lots might have been reduced 
more. 
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Under the conditions of the study it appeared that 8 lbs. of hay per head 
daily were sufficient for horses doing this type of work. The cost of feed 
per head per day was somewhat greater when 12 lbs. of hay were fed Instead 
of 8 lbs., while when 16 lbs. of hay were used the cost increased still further. 
This would indicate that at the usual ratio of grain and hay prices in cities 
the increments in feed can be made more economically in grain than in hay. 

[Poultry studies at the Idaho Station] (Idaho Sta. Bui. 179 (1931), pp. IS, 
55-87).—The results of several studies, some of which have been previous 
noted (E. S. B., 63, p. 561), are reported. 

[Blood as an indem of health and "body functions of toying hens].—The 
level of animal protein in the ration of laying birds as well as production, body 
weight, and health was found to have a marked influence on the amino acid 
content of the blood. A continued high level of animal protein had a decided 
Influence on blood composition and was detrimental to health. 

Groups of birds were fed animal protein in the following amounts: 0, 7.5, 
11.25, and 15 per cent of the ration. Egg production increased with the higher 
levels of animal protein. The average body weight of the hens was higher 
in groups 2 and 3 than in groups 1 and 4, both at the end of a year and on the 
average throughout the year. Groups 2 and 3 were also noticeably healthier 
than the other groups. Peed consumption was higher in groups 3 and 4 than 
In group 1. 

MurMity in relation to hatchaUUty of oflrya.—Using a cabinet type of incu¬ 
bator In which the air was kept in constant circulation produced better hatches 
in a series of 8 hatches when an average relative humidity of from 46 to 48 
per cent was used during the first 18 days of Incubation, and an average of 
from 52 to 53 per cent from the eighteenth day to the end of the hatching 
period. The average weight loss of eggs due to evaporation for the first, second, 
and third 6-day periods was 8.75, 3.94, and 4,81 per cent, respectively. 

Studies with turkey eggs showed that the better hatches were obtained 
when the percentage loss of weight due to evaporation was but little more at 
24 days than for hens’ eggs at 18 days. To secure this it was necessary 
to have a higher humidity which would slow down the rate of evaporation. 

Turhey managomeat.—Young turkeys fed an all-mash ration weighed 1.09 
lbs. each at 4 weeks of age. At this time a scratch mixture of equal parts 
of cracked com and wheat was fed twice a day, and mash was before the 
birds at all times with chopped alfalfa hay in racks. At the end of 24 weeks 
the average weight of hens was 11.45 lbs. and of toms 16.69 Iba 

Influence of alfalfa on yolk color. —In continuing this study little differ¬ 
ence was found in the percentage of dark-yolked eggs due to the feeding of 
dry or soaked alfalfa leaves. 

[Poultry studies in Illinois] (Illinois 8ta. Rpt. 19S1, pp. 115-117).—These 
results are continuations of studies previously noted (B. S. E., 64, p. 867), 

Surgery does not help hens which once laid TieawZy.—L, B. Card and E. 
Eoberts were not able to stimulate egg production by scarifying or mutilating 
the ovarian tissue of hens which once had been heavy layers. Pairs of hens 
were fed and managed in the same way, and one hen of each pair was operated 
upon on November 7. Up to April 8 the average egg yield of 13 operated hens 
was 10,9 and of 13 controls 162 e^s. The range of production was from 0 to 32 
eggs for the operated group and from 0 to 78 eggs for the controls. 

Mens seem to make better use of smaller /eecKnys.—Studies by T. S. Ham¬ 
ilton and T. E. Aspinall indicated that hens nsed small amounts of feed to 
better advantage than large amounts, 

hmroved method of feeding codrUcer oil is sought.’—In a test by H, J, Sloan 
and Oard chicks which received cod-liver oil every other week at levels of 0.75, 
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I, 1^, and 1.5 per cent and those which got it every third week at a 1.5 per 
cent levd grew as well as chicks which received the oil continuously at a 0.6 
per cent level. CShicks fed cod-liver oil every fourth week at a 2 per cent level 
did not grow as well as chicks in the other lots, although there were no signs 
of rickets. Ohicks fed 0.26 per cent of cod-liver oil continuously did as well as 
those fed 0.5 per cent continuously. 

Plenty of needed, vitandn M in ordinary poultry feeds. —Continuing this 
study (E. S. B., 62, p. 552), Card, H. H. Mitchell, and Hamilton fed pullets 
from an age of 8 weeks on a ration which had been treated to destroy vitamin E. 
At about 1 year of age they were mated to normal males, and the eggs were 
saved for hatching. No eggs hatched until wheat germ oil was added to the 
ration. When fed at the rate of 0.5 cc. per head daily the oil produced an 
immediate and marked effect. The oil was fed for 28 days, and eggs set on 
the seventh, fourteenth, twenty-first, and twenty-eighth day hatched at the rate 
of 32.6, 61.7, 61.7, and 69.4 per cent, respectiv^y. When the oil feeding was 
discontinued the percentage of hatchability fell off immediately, the next two 
hatches being 29.5 and 3.4 of the eggs set Cockerels fed for 9 months on a 
ration lacking in vitamin E were able to fertilize eggs whidi hatched normally. 

Chicago could use more high-quality Illinois eggs. —Card and F. E. Elliott 
found that, while there was a certain preference for white-shelled eggs on the 
Chicago market, customers were primarily interested in good quality. U. S. 
specials sold for from 10 to 17 cts. a dozen over trades in 25 stores. Of the 
customers buying specials 78 per cent gave as their reason that they were the 
best available, while 83 per cent of the users of trades bought because of their 
price. Chicago consumers showed a stronger preference for pale yolks than for 
orange yolks, but not as strong as for the medium and orange combined. 

[Experiments with poultry at the Pennsylvania Station] (Pennsylvania 
8ta. Bui 266 (19S1), pp. 6-8, 29, 80, fig. J().—The results of several experiments, 
two of which have been continued (E. S.B., 64, p. 168), are reported. 

Eoolc disease in poultry, J. E. Hunter, B. A. Butcher, and H. 0. Knandeh— 
Experimental hock disease has been induced In 90 per cent of the birds by 
additions to the ration of such materials as bone meal, sodium phosphate, cal¬ 
cium carbonate, and ** balanced mineral mixtures.” Decreased amounts of the 
above-mentioned materials tended to lessen or prevent the disease, and the 
presence of protein concentrates rich In organic salts aggravated the condition 
when ” salt mixtures ” were fed at the same time. The disease was most prev¬ 
alent in battery brooders. Liberal amounts of oats and oat feed supplied bene¬ 
ficial properties which could not be explained on the basis of their fiber content 

The hone-luilding value of cod-liver meal, fish meals, and alfalfa leaf meal, 

J. E. Hunter, B. A. Butcher, and H. 0. Knandel.—^In this study it was found 
that 10 per cent of cod-liver meal was necessary to promote normal bone cal¬ 
cification, and that the ash of this supplement did not prevent rickets. Either 
menhaden or haddock fish meal at a 10 per cent level produced satisfactory 
bone calcification, while their ash produced only slightly lower calcification. 
Neither alfalfa leaf meal nor its ash showed any appreciable antirachitic effect 

Does vitamin A possess vitamin D-sparing properties when fed to chicksf 
J. E. Hunter and H. 0. Knandel.—^Varymg amounts of artificially dried alfalfa, 
deficient In vitamin B but rich In vitamin A, were fed with cod-liver oil or 
ergosterol, whch furnished various levels of vitamin B. The chicks were kept 
on the various rations for 8 weeks and then slaughtered, and the hone ash 
determined. There were no indications tUal vitamin A in the form of alfalfk 
had any sparing properties in the vitamin B furnished either by cod-ilver oil 
or ergosteroL 
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The response of the growing chick to oodrliver oils of varying ad^ty, J. B. 
Hunter, R. A. Butcher, and H. 0. KnandeL—Chiciss were fed vitamin B-deflcient 
rations, to which were added from 0.6 to 1 per cent of cod-liver oils varying in 
acid content from 1 to 18 per cent. At the age of 8 weeks the chicks were 
slaughtered, and the amount of bone calcification was determined. It was 
found that 0.5 per cent of any of the oils was suflacient to promote good calci¬ 
fication, but it was impossible to draw any correlation between the acidity of 
the oil and the growth and livability of the chicks. 

Inh&ritance of egg production In Single Conib White Leghorns and Barred 
Plymouth Bocks, E. W, Callenbach.—Statistical studies showed that, except for 
day-old weights, the weights of a chick at different ages were definitely related. 
The heavier the chick at a certain age, the heavier it was likely to be at a 
later date. The heavier pullets at first egg laid the heavier first eggs, and 
the older the bird at first egg, the heavier was the egg laid. These results 
were equally true of both breeds. 

Ejffects of cod-liver oil and ultra-violet irradiation, as influenced by 
oyster shell, in the diet of confined laying hens, W. A. Hsndbigks, A. R. 
Lee, and A. B. Godebey (Jowr. Agr. Research [17. fif.], 43 {1981), No. 6, pp. 
517-~5S5, figs, d).—Rhode Island Red pullets approximately 6 months of age 
were divided into 6 pens of 15 birds each by the U. S. D. A. Bureau of Animal 
Industry and were confined for a period of nearly 2 years in such a manner 
that all sunlight reaching the pens passed through glass. The birds were fed 
a basal diet containing 18.44 per cent of crude protein and 6.85 per cent of ash. 
In addition the birds in pens 4, 5, and 6 received crushed oyster shell ad 
libitum. About 3 months after the start of the experiment pens 3 and 6 
received 2 per cent by weight of cod-liver oil added to the mash, and pens 
1 and 4 received 15 minutes of ultra-violet Irradiation daily. Eight months 
after the start of the experiment oyster shell was removed from pens 4, 5, and 
6 and added to pens 1, 2, and 3. The eflect of the change was so pronounced 
that a little over a month later oyster sh^ was fed to all 6 pens. Records 
and observations were kept on e^ production, egg weight, weight of eggshell, 
fertility and hatchability of eggs, and health and condition of birds. 

The study ^owed that feeding cod-liver oil to, or Irradiating with ultra¬ 
violet light, the hens confined without access to direct sunlight or green feed 
increased egg production and thickness of eggshell and improved the general 
condition of the birda Both supplements showed tendencies toward increasing 
egg weight and hatchability of e^s. The cod-liver oil was superior to the 
type of irradiation used in this study. When no cod-liver oil was included in 
the diet of the confined birds, the addition of oyster shell Increased egg pro¬ 
duction and shell thickness, even though a mineral supplement was present in 
the basal diet It was evident that oyster shell was either a source of easily 
available mineral or contained a small amount of some factor present in cod- 
liver oiL 

The use of peanut meal as a source of protein in starting mashes for 
chicks, R. L. Bbtant (Virginia 8ta. Bui 281 (19S1), pp. IS, figs. 5).*—A series 
of four trials, using* day-old Barred Plymouth Rock chicks, was conducted to 
study the growth, general health, and mortality of chicks fed varying amounts 
of peanut meal as compared with meat scrap and to compare the feed con¬ 
sumption and cost per unit of gain. When 25 per cent of meat scrap was 
replaced by a like amount of peanut meal an additional 0.5 lb. of minerals 
was added to the basal mixture, which contained 1 lb. of minerals per 100 
lbs. of feed. 

It was found that peanut meal supplmnented with minerals could be nsed 
to replace 50 per cent of the meat scrap without aftecting the growth of 
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the chicks, and that growth was not materially affected when 75 per cent 
of the meat scrap was replaced. While the addition of 0.5 lb. of minerals for 
each 25 per cent of meat scrap replaced seemed to be necessary, excessive 
amounts of minerals appeared to cause slipped tendons. The mortality of 
chicks fed peanut meal was less than that of chicks fed meat scrap or meat 
scrap and milk as protein supplements. With the price ratio of meat scrap 
and peanut meal used in this study, it was found that peanut meal could 
economically replace 76 per-cent of the meat scrap. 

Milk in the feeding of poults, R. Leabmonth (Jour. Amer. Yet Med. Aasoo.^ 
79 (1931), No. 2, pp. 206-209). —^In work at the Rhode Island Experiment Sta¬ 
tion it was found that the addition of 30 per cent of dry skimmed milk in a 
representative mash mixture for chicks does not appear detrimental when fed 
to poults under 10 weeks of age. “ This same 30 per cent increase does appear 
to increase growth and vitality. Growing poults must have a diet as nour¬ 
ishing as the average dried mash. The value of dry skimmed milk, whether 
due to its protein, vitamin, mineral, or milk sugar content, has not been de¬ 
termined. Young growing stock requires protein. The greatest protein in¬ 
crease is due to animal protein, as vegetable protein sources also furnish 
carbohydrate food not so necessary to growing stock. The vegetable protein 
and carbohydrate grains also are rich in vitamin B. Milk contains animal 
protein. Animal proteins (meat and fish meal) contain no vitamin B. It 
appears reasonable, then, to say that the value from dried skim milk was due 
more to the Increase of protein than the increase of vitamin B. Therefore, a 
mash mixture high in animal protein seems to be indicated for the feeding 
of growing poults,” 


DAIET FARMmG--DAIETI]!rG 

[Dairy cattle experiments at the Idaho Station] (Idaho 8ta. Bui. 179 
(1931), pp. 25, 26, 27, 42, 43).—Several experiments, two of which are continued 
(E. S. R., 68, p. 566), are noted. 

Gestation periods and hirth weights .—average gestation period of 366 
calves was 280 days, the males averaging 280.8 and the females 278.9 days. 
The age of the dam showed very slight influence on the length of gestation. 
The average birth weight of 206 Holstein calves was 98 lbs, and of 87 Jersey 
calves, 56 lbs. The weight of the dam had a distinct influence on the weight 
of the calf at birth. There were indications that younger cows produced 
smaller calves. Sires varied considerably in the average weight of their calves, 
and the same appeared to be true for dams. 

OoLf losses in the unwersitg lierdi —study of all normal, live calf births and 
losses incurred up to 6 months of age during the period 1921-1929 showed that 
of 237 births 8 per cent died before they reached 6 months. Of 166 Holsteins 
7.1 per cent died, and of 81 Jerseys 9,9 per cent died before 6 months of age. 

Pea meal compared with linseed oil meal .—^The results of one test indicated 
that 2 lbs. of pea meal were equal to 1 lb. of linseed meal as a protein supple¬ 
ment to a grain ration for milking cows. Palatability tests showed that most 
cows readily ate grain mixtures containing 50 per cent of pea meaL 

Dried huttermilh and liquid skim mUk for calves.—A group of Holstein 
calves was fed whole milk for 2 weeks, gradually changed to skim milk the 
third week, and from 4 weeks to 120 days of age had a minimum of 12 lbs. of 
skim milk, 2 lbs. of grain, and all the alfalfa hay they would consume daily. 
From 4 to 6 months of age they were fed alfalfa hay and grain without milk. 
A similar group of calves was started in the same manner, dianged to dried 
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buttermilk solution tlie third weeky received 12 lbs. of buttermilk solution 
daily during the fourth and fifth weeks, and during the sixth week changed to 
a dry grain ration containing one-third dried buttermilk powder and were 
also fed alfalfa hay. From 4 to 6 months of age they were fed as the above 
lot At 4 months of age the lot receiving liquid skim milk was 9G.5 per cent 
normal in height and 115.6 per cent normal in weight, while the other group 
was 83.6 per cent noimal in height and 87.6 per cent normal in weight. At 6 
months of age the respective groups were 92.4 and 87.2 per cent normal in hei^t 
and 113.1 and 89.8 per cent normal In weight. The calves receiving the liquid 
siriTn milk were sleeker and thriftier than the other group. The cost of feed 
per head to 6 months was approximately $1 cheaper in the lot receiving liquid 
skim milk. 

JETo^ alone compared to hay and grain for calves [at the OoLdweU Buhata- 
A group of calves was fed whole milk for 2 weeks, gradually changed 
to airfm milk during the third week, and received skim milk to 176 days of 
age. In addition they received all the alfalfa hay they would consume. A 
second group was fed in the same manner with the addition of an allowance 
of 2 lbs, of ground barley per head daily. The average daily gains in the 
respective groups were 1.69 and 1.75 lbs. per head. The feed cost was about 
$2.30 higher per head in lot 2 than in lot 1. Milk represented 67 per cent of 
the feed cost in lot 1 and 61 per cent in lot 2. 

Wintering dairy heifers [at the Caldwell Substation]. group of heifers 
fed alfaKa hay alone for 165 days made an average gain of 145 lbs. in weight 
and 3.8 cm. In height, while a similar group fed aKalfa hay and 2 lbs. of 
ground barley per day gained an average of 186 lbs. in weight and 3.6 cm. in 
height. The feed cost averaged $3.49 per month in lot 1 and $4.89 per month 
in lot 2. 

Irrigated pasture management [at the CaldweU Bubstation}. —The average 
return per acre for two check lots of old bluegrass sod over a 184-day pasture 
season was 180 cow days and $91 over other feed costs. The average return 
per acre for two plats reseeded in the early spring was 206 cow days and $104 
over other feed costs. Another old bluegrass pasture was divided into four 
plats and treated as follows: No treatment, manure, phosphate, and phosphate 
plus manure. The returns per acre from the respective plats were 138 cow 
days and $69, 270 cow days and $133, 148 cow days and $70, and 179 cow 
days and $35. 

Individual grasses and legumes for pasture [at the Caldwell Substation ].,— 
Using milking cows to measure results, it was found that various pasture crops 
made the following returns per acre over a 184-day pasture season; Ladino 
clover, 170 cow days and $103; second-year white sweetclover, 160 cow days and 
$91; second-year yellow sweetclover, 128 cow days and $80; first-year white 
sweetclover, 54 cow days and $40; first-year y^low sweetclover, 77 cow days 
and $51; Sudan grass, 70 cow days and $46; and rye, 128 cow days and $75. 

[Dairy cattle studies in Illinois} [Illinois Bta. Bpt 1981, pp, 193-125, 
196-188, figs, i ).—^These results are continuations of studies previously noted 
(H. S. K., 84. p. 870). 

Boientifio breeding advanced by inheritance studies^ —^The second-generation 
females in the Bowlker hybrid herd which had been in milk for at least 45 
we^ had a milk yield for that period of 6,883 lbs. of Tniiv containing 800.83 
lbs* of butter fat W, W. Yapp found that the difference in the first- and 
second-generation cows occurred between the thirtieth and forty-fifth week of 
lactation, Indicating a greater persistence In the case of first-generation 
animals. 
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Proteins in dairy feeds do wot affeot milk color, —^Further slndies by Tapp 
and A. F. Kublman showed that, while green feed enriched the color of milk, 
proteins from different sources fed In concentrates did not affect the color. A 
marked reduction in the amount of food consumed thinned the color of the milk. 

New facts may help pt'ove dairy sires at yovngcr age. —^A method for studying 
the developing udders of dairy heifers in order that time may be saved in 
testing young bulls is being worked out by Tapp. The udders arc clipped, 
covered with olive oil, and sprayed at successive Intervals with paraffin of a 
low melting point. When this material hardens it is removed and used as a 
mold for plaster of Paris. By keeping a record of developing udders at different 
stages it is hoped that a method may be worked out for predicting how given 
types will develop and function. 

Soydeans "best cut for hay when pods are well filled. —^In this study by W. 
B. Nevens a field of soybeans was harvested at five different stages, namely, 
full blossom, pods forming, pods filled, seeds ripening, and seeds ripe and 
leaves falling. The yields of thoroughly dry hay per acre were 2,100, 2,900, 
4,300, 4,100, and 8,700 lbs. at the respective cuttings. The fourth-cutting hay 
contained 27.8 per cent of soybean seed by weight, while fifth-cutting hay had 
87.4 per cent of seed. The leaves decreased from 06 per cent of the total 
weight at the first cutting to 65, 41, 81, and 18 per cent, respectively, at succes¬ 
sive harvests. Stems decreased from 32 per cent at first cutting to 26 per cent 
at fifth cutting, while the pods Increased from 0 at first cutting to 11, 80, 45, 
and 68 per cent, respectively, at successive cuttings. 

Pmctical silage preservatWes again prove worth. —^Further studies by Nevens 
showed that wet straw blown into a 16-ft. silo and applied on roofing paper at 
the rate of 13 lbs. of dry straw per square foot prevented all but a small 
amount of spoilage, and this was next to the wall where settling of silage 
prevented making an air-tight joint. Asphalt and melted paraffin, although 
preventing spoilage, are not recommended because of expense and labor 
of application. 

New methods perfected for studying milk yields. —^W. L. Gaines developed two 
new forms of expressing age-correction factors In milk yields of cows for use 
in comparing production records. A table was worked out from the average 
yields (mostly 366 days) of six breeds, classified by age of the cow^ giving 
the factor by which the yield at a given age should be multiplied to convert it 
to the corresponding yield of 8.39 years or age of maximum yield. A slide rule 
with a homemade slide bearing the factors at various ages can also be used 
for making the corrections. It was the most condensed form of expressing 
the correction factors and was the fastest way for making the computations. A 
macliine was devised to smooth out the irregularities of the actual monthly 
yields and to get an expression of the trend of the rate of yield with advance 
in lactation. 

[Experiments with dairy cattle at the Pennsylvania Station] {Pennsylr 
vanla 8ta. Bui. B66 (1931), pp. 19--2B, figs. 2).—The results of several studies 
are noted. 

The relation of vitamin A to the nutritive value of cottonseed meal, S. I. 
Bechdel.—^A maximum of 6 lbs. of cottonseed meal per bead daily was fed to 
eight Holstein yearling heifers, and in addition they received dried beet pulp 
and pearled hominy. After 2 montlis of feeding two heifers wore given 26 ec. 
of cod-liver oil daily. These heifers never showed signs of malnutrition, even 
though they consumed from 5 to 6 lbs. of cottonseed meal for 10 months. The 
other heifers after 6 months’ feeding began to show signs of malnutrition 
(B. S. R., 60, p. 365). Four of these heifers were brought to a normal physical 
93053—32-6 
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state by feeding cod-liver oil. High-quality alfalfa hay fed to another heifer 
also returned her to normal. The heifers failed to conceive when fed the basal 
ration. These results Indicated that in heavy cottonseed meal feeding the 
ration should carry a liberal supply of vitamin A or a closely related dietary 
factor found in cod-liver oil and alfalfa hay. 

I>r\f 8km tniJk tat ions v, UgoU flour rations for calf raising, P, S. Williams 
and S. I. BecbdeL A group of 12 grade Holstein calves fed a ration composed 
of dry milk, yellow corn meal, ground whole oats, linseed meal, wheat 
bran, blood flour, bone meal, and salt made an average daily gain of I.IOC lbs. 
per head to 6 months of age, while a similar group of 13 calves fed the blood 
flour ration developed by the New Jersey Experiment Stations (B. S. E., 61, p. 
561) made an average daily gain of 1.044 lbs. per head. The feed cost to 6 
months of age was approximately $5.25 per head less in the second group. At 
6 months of age the calves fed milk powder were 94.1 per cent normal in height 
and so per cent normal in weight, while the calves fed blood flour were 93.7 per 
cent normal In height and 75.3 per cent normal in weight The calves fed milk 
powder were the thriftier and less subject to digestive disturbances. 

The nutritive vcHue of mechcmioaUy drfed ha^ as affected^ hg high tempera¬ 
ture in the presence of a4r, S. I. BechdeL—A group of 24 grade Holstein heifers 
was given an average daily allowance of 11 lbs. of com silage, 2.9 lbs. of cotton¬ 
seed meal, 1.2 lbs. of pearled hominy, and 6.2 lbs. of either sun-cured or arti¬ 
ficially dried mixed timothy and clover hay for 121 days. The heifers on the 
mechanically dried hay made an average daily gain of 1.433 lbs., while those on 
sun-cured hay gained 1.644 lbs. per head daily. The heifers on sun-cured hay 
grew better, were more thrifty, and had a more alert appearance than those on 
artificially dried hay. It is believed that the type of drier which used air at 
a high temperature destroyed the vitamin A content of the hay. 

Oat feed as a partial suhstitute for miated hay in the ration of growing 
heifers, A. L. Beam.—Over a 126-day period a group of 8 heifers, in which 
oat feed was substituted for 0.5 of the daily hay ration, gained 1,16 lbs. per 
head, while a similar group receiving no oat feed gained 1.24 lbs. per head 
daily. The gain in height at withers was 10.22 and 10.25 cm., respectively. 

Feeding of cattle, W. M. Ellison {Porto Rico Dept, Agr, and Labor Sta 
Ann, Bpt 1930, Eng, ed,, pp, 19^-123),-—A basal ration composed of a 32 per 
cent protein grain mixture, sugarcane molasses, steamed bone meal, and salt 
was fed to two lots of cows for 28 days. In addition one lot received bagasse. 
During the period the cows on the basal ration consumed 42 lbs. less feed and 
produced 124.3 lbs, more milk than those receiving bagasse. 

A 60-day test was conducted to determine the quantity of feed per pound 
of milk produced by cows of the Guernsey, Holstein-Friesian, and Brown Swiss 
breeds. The animals were divided into two groups and in group 1 the respec¬ 
tive breeds received 1 lb. of concentrates to each 3, 4, and 8 lbs. of milk pro¬ 
duced, while in the second group they received 1 lb. of concentrates for each 
2, 3, and 3 lbs. of milk produced. In group 1 the Guernsey cows produced 2,72 
lbs., the Holsteins 3.74, and the Brown Swiss 2.92 lbs. of milk per pound of 
concentrates consumed, while in group 2 the respective breeds produced 1.88, 
2.55, and 2.39 lbs. of milk per pound of concentrates consumed. 

[Dairying experiments in Idaho] {Idaho Bta, Bui. Tt9 {19S1), p. 28 ),—^The 
results of two studies are noted. 

Oomparison of salts for butter tmMng, —Complete chemical and physical 
analyses of three eastern and two western brands of salt showed no difCerences 
that would make the eastern salt preferable for butter making. 
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CooUngt of millc ,—Water proved to be from IS to 20 times as eflaiclent as air 
at the same temperatuie as a cooling medium for milk. Agitating the milk 
accelerated the cooling process, but at the end of 3 hours, unstirred milk was 
approximately as cold as stirred milk. 

[Dairying experiments in Illinois] {Illinois 8ta, Rpt. mi, pp. 120-123, 
126, i3S-iS8).—Previous studies (E S. B., 64, p. 874) are continued. 

Sentiment grows for cream-grading plan in Illinois.—A survey by 0. A. 
Brown of methods used on Illinois farms Indicated that there was practically 
no difference between the cost of producing cream with on acidity range of 
from 0.3 to 0.6 per cent and the cost of that having more than 0.6 per cent. 
The chief factors in producing the better grades of cream were reasonable 
Sanitation, proper cooling and storage, and delivery at least twice a week. 

Butter about same under tioo creantrcoolmg sgstems .—In a study by P. H. 
Tracy, H. A. Ruehe, and S. L. Tuckey, it Was found that there was little differ¬ 
ence in the quality of butter whether the surface cooling or Internal tubular 
cooling was used for the pasteurized cream. There was a slight advantage in 
favor of the surface cooler in fresh butter, but at the end of 2 weeks and 
1, 2, 4, and 6 months butter from cieam cooled in the internal tubular cooler 
scored highest. 

Aging milk overcomes complaints on cream toMpping .—^Tracy and E. J. Ram¬ 
sey found that aging milk beiore separation appeared desirable, especially in 
the case of pasteurized milk, and that milk should be held as near 40® F, as 
possible. Aging raw milk at 40® for 5 minutes gave as good whipping cream 
as aging at 60® for 15 hours when separation was done at 90®. Pasteurized 
milk should be aged at 40® tor at least 3 hours before separating. The separat¬ 
ing temperature was related to tlie viscosity of the cream as well as its whip¬ 
ping qualities, but the temperature range of from 00 to 100® appeared to give 
the best results. Oream could be pasteurized at any temperature up to 170® 
without injury to the whipping qualities, but freezing either the milk or cream 
injured these qualities. Pasteurizing milk before separating was more apt 
to affect whipping qualities than pasteurization of the cream itself. 

Findings on size of fat globule m milk confirmed .—^Holstein and Guernsey 
milks were found to differ in the size of their fat globules in studies by M. H. 
Campbell of the Vermont Experiment Station and W. W. Yapp. Guernseys 
produced fat globules from about 15 to 20 per cent larger than Holsteins. 
With the advance in lactation the size of the fat globules decreased regardless 
of the breed. First- and socond-geneiMtion progeny of these breeds produced 
milk with fat globules of an Intermediate size. 

Earlier findings about pasteurization are confirmed. — J. M. Brannon and M. J. 
Prucha again found that most of the nonspore-forming organisms were killed 
by pasteurization. Further work with rats showed no difference in the ap¬ 
pearance or behavior of groups fed raw and pasteurized milk, indicating that 
the process did not lower the food value of the milk. 

Thermophilic organisms spoil mUk flavor quickly.---I d. milk at the proper 
temperatures thermophilic organisms may multiply from 40,000 to 100,000,000 
in 3 hours. In this study, by Prucha, Brannon, Bu^e, and Tracy, the organ¬ 
ism causing potato flavor was found to grow best at temperatures between 70 
and 75®. 

Eigher food value of evaporated milk being studied .—^In paired feeding tests 
with rats W. B. Nevens and D. D. Shaw fed milk as the only feed. The 
amount fed was regulated so that the daily dry-matter intake of the animals 
of each pair was approximately the same. Bats fed whole milk received the 
milk only, while those on evaporated milk had doubly-distilled water in addi- 
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tion. The rats fed evaporated milk had smoother and softer coats, better 
appetites, and lived longer than those fed fresh whole milk. There were some 
indications that gains in weight and hemoglobin levels were higher in the 
case of animals fed evaporated milk. Milk evaporated in glass containers 
gave much the same results as commercial brands. Digestion trials showed 
that the fat of both whole and evaporated milk was more than 99 per cent 
digestible, while the sugars were completely digested. The proteins of fresh 
whole milk were distinctly higher In digestibility than the proteins of evaporated 
milk. 

Clues found to fault in instant-frozen ice creaw.—-Mixes of ice cream were 
made from the milk of cows fed in the same manner except that the high 
protein feed in the respective lots consisted of cottonseed meal, linseed meal, 
and soybean seeds, in this study by Tracy, Buehe, Tuckey, and Ramsey. Part 
of each mix was frozen in the contiguous freezer and part in the batch freezer. 
The feed«; had no effect upon the whipping of the mixes in either freezer. 
Tlie continuous-frozen ice creams were smoother and more resistant than the 
halch-frozen mixes and were gummy only at low overruns. No difference in 
melting resistance could be traced to the feeds. Excessive amounts of gelatin 
in continuous-frozen mixes made it harder to obtain the desired overrun, but 
this overrun was more easily obtained than in the case of the batch freezer. 
The exc?ess gelatin In the mix was apt to cause sticky ice cream in the con¬ 
tinuous freezer. In both the batch and continuous freezers an increase in 
serum solids made it difficult to obtain the desired overrun. High serum 
solids caused gumminess in the ice creams frozen Instantly. Ice cream con¬ 
taining 10 per cent of fat, 10 per cent of serum solids, 16 per cent of sugar, 
and 0.H per cent of gelatin frozen in the continuous freezer had a better 
body than either of two other ice creams frozen in the batch freezer and 
containing 12 and 16 per cent of serum solids, respectively. 

[Dairying experiments In Pennsylvania] {Pennsylvania 8ta, Bui, B66 
(19S1), pp, 22, 25, 24). —The results of experiments, some of which have been 
continued (E. S. R,, 64, p. 170), are noted. 

Studies on cream line formation, F. J. Doan.--Holding milk in bulk for an 
appreciable time after cooling or after pasteurizing and cooling was detri¬ 
mental to cream layer formation after subsequent bottling. This was due lo 
the disruption of the fat clumps Incident to proper mixing. Mixing cream 
and milk by inverting the bottle after the cream layer had formed tended to 
increase the depth of the cream layer which formed again in from 30 to 60 
minutes. This increased depth gradually shrank to its former dimension In 
from 4 to 8 hours. Too vigorous mixing in this manner caused the cream layer 
to be smaller than the original layer. 

The effect of the homogenizing process on fat dispersion and casein staUlity 
of milk and cream. P. J. Doan and 0. H Minster.—Further studies on homo¬ 
genizing milk containing 0, 4, 7, and 10 per cent of fat at various temperatures 
and after preheating to various degrees under single- and 2-stage pressures 
showed that (1) homogenization lowers the surface tension of skim milk except 
when the product is preheated at temperatures in excess of 120® F., in which 
case there is an increase; (2) homogenization of milk containing fat increases 
the surface tension, hut rehomogenization of such milk lowers the surface 
tension; and (8) while high preheating temperatures tend to inhibit or limit- 
fat clumping and to reduce the loss of protein stability upon homogenization, 
the temperature of processing after such preheating is an important factor 
controlling the results. High temperatures of preheating did not eliminate 
fat clumping when the milk contained over 7 per cent of fat, if the mixture 
was subsequently processed at low temperatures. 
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T7be use of dry sMm mdlJc in the manufacture of oommeraial ice cream, 0. D. 
Dalile and 0. 0. Walts.—lorwarding temperature oi 160® F. in preparing vac¬ 
uum roll dry skim milk decreased the freezing time and increased the score of 
ice cream made from it. In atmospheric roll powder, forewarmed at 110 and 
186°, little dilference was noted so far as freezing time and quality were con¬ 
cerned, but a forewarming temperature of 146® increased freezing lime. Prac¬ 
tically no difference was noted in the results obtained with forewarming tem¬ 
peratures in spray powder. As a rule, ice cream mixes containing condensed 
skim milk scored slightly higher than those containing milk powder. 

Spray and vacuum roll powders could furnish approximately 10 per cent of 
the serum solids in a mix containing 11.7 per cent of serum solids without 
causing an objectionable milk powder flavor, but between 8 and 9 per cent of 
atmospheric roll powder serum solids gave a decided milk powder flavor to the 
ice cream. 

Off-flavor in ice cream, 0. D. Dahle and H. C. Folkers.—^An off flavor of a 
tallowy-fat nature sometimes occurred in strawberry ice cream which was fat 
free. Every type or brand of commercial strawberries was capable of produc¬ 
ing this off flavor, which did not appear consistently. The flavor has occurred 
when fresh dairy products were used, and also has failed to appear when old, 
stale dairy products were used. Sterilizing the mix and berries failed to check 
the off flavor. When spray process milk powder was used no off flavor oc¬ 
curred, but when condensed milk was used the flavor was present. 

Studies with commercial sour cream, F. J. Doan.—The rigidity of body and 
viscosity of homogenized, aged, commercial sour cream could be increased by 
small additions of calcium acetate between pasteurizing and homogenizing. 
Adding too much of tlie «!alt produced “giamines^.” When fair to good rigidity 
was obtained without the use of the salt, its addition caused slight coagulation 
and a “ grainy ” texture. 

Care of milk utensils on the farm, K. J. Posson and R P. Hons (U. B. 
Dept. Agr,, Farmers* Bui 1675 (19S1), pp. 11+10, figs. 3). —^This is a revision 
of and supersedes Farmers’ Bulletin 1478 (E. S. R, 55, p. 69). 

VETEEDTAKT MEDICIHE 

[Work in animal pathology at the Idaho Station] {Idaho 8ta. Bui 179 
(1931), pp. 20--2S, 26, 27).—The progress of ^vork with grubs of the sheep hot fly 
in the head of sheep, the details of which are noted on page 273, is reported 
upon. Minute larvae measuring 2 mm. in length apparently recently deposited 
were found in the heads of sheep in the locality of the station as early as May 4 
and as late as December 13. The distribution of larvae found in 42 heads was, 
nasal cavity (minute larvae) 183, frontal sinuses 77, maxillary sinuses 19, and 
dorsal turbinate sinuses 14. The larvae have not been found in other sinuses 
of the head. Eighty-six per cent of the larvae were killed on the treated side 
of 14 heads dosed after slaughter, while only 37 per cent of the larvae were 
killed in 21 sheep treated before being slaughtered. 

In a series of treatments for mastitis in the dairy cow ultra-violet ray radia¬ 
tion applied directly to the quarter affected in 14 cows proved to be an efficient 
means of eliminating clinical symptoms of chronic mastitis such as flaky milk, 
swelling, and fever. There was, however, apparently no change in the bac¬ 
terial flora of the quarter following treatment. The ray was applied once or 
twice daily for 16 minutes held approximately 25 cm. from the affected quarter, 
a Cooper Hewitt Uvlarc poultry treater type R T., Spec. 190, having been used 
as the source of light There was no apparent change In the bacterial flora 
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or leucocyte count of milk during the course in this treatment. The organisms 
isolated from the cases of chronic mastitis studied were Streptococcus suba&ir 
dus (Holman) 1 case, Staphylococcm epidermidis (Bergey et al.) 2 cases, Micro¬ 
coccus varians (Migula) 1 case, and an unidentified species of Streptococcus 
from 3 cases apparently identical in etiology. 

In the treatment of tapewoiins it was found that kamala in 1-gm. tablets 
removed all the worms from 15 of 19 birds treated, iodine vermicide from 9 of 
19 birds treated, and C3--A capsules from 3 of 19 birds treated. All of the 3 
check birds were found infested at autopsy. More satisfactory removal of 
worms was esperienced when the birds were fasted from 15 to 24 hours. 

A study of the inheritance of umbilical hernia in two herds of cattle seems 
to indicate that it is inherited in a simple Mendelian manner and may be due to 
one allelomorphic chromosome carrying a sex-limited dominant factor for 
hernia. 

The progress of control work with infectious abortion of cattle (B. S. R., 63, 
p. 673) and with pullorum disease (B. S. B., 63, p. 576) is also noted. 

[Report of work in animal pathology at the Illinois Station] (Illinois 
8ta. Bpt. mi, pp. 89, 90, 91-94, 105-108, 109-113, figs. 4).—Referring to the 
eradication work with infectious abortion of cattle by B. Graham and F. Thorp, 
jr. (E. S. R., 64, p. 877), it is stated that Illinois now has 46 herds accredited 
as free from the disease and that during the year 5C7 herds in 76 counties, in- 
duding 14,451 cattle, were enrolled in the project. 

In reporting upon further work with anemia of swine by T. S. Hamilton, W. 
B. Carroll, and G. E. Hunt (E. S. R., 64, p. 864), it is pointed out that the 
surest way thus far discovered for preventing nutritional anemia, which takes 
a high percentage of mortality in the suckling pig, consists in spreading a solu¬ 
tion containing iron and copper salts over the udder of the sow two or thi*ee 
times daily from the date of farrowing on. The solution used in the experi¬ 
ment contained 0.7 oz. of hydrated copper sulfate and 4,5 oz. of hydrated ferric 
sulfate in each quart of water. The indications are, however, that the copper 
sulfate may be omitted. The mortality among suckling pigs resulting is esti¬ 
mated at more than 30 per cent of those farrowed. Of 29 pigs that received no 
metallic salts until they ate solid food, to which 0.1 per cent of crude ferric 
sulfate was added, 65 per cent developed severe anemia, of which 47 per cent 
died. None of the nonanemic pigs died. Of 12 pigs that received iron and 
copper salts from the udders of their dams for 4 weeks and were then offered 
feed containing 0.1 per cent of ferric sulfate, none became anemic and only 1 
died. Of 27 pigs that received small amounts of iron and copper salts or 
of iron salts alone from the udders, none developed a severe anemia and 
only 1 died. When 10 pigs were exercised twice daily and 10 others were 
closely confined, anemia developed in 7 of the exercised and 8 of the confined 
pigs. When 22 pigs were exposed to sunlight on outside paved lots and 24 pigs 
were kept indoors, severe anemia developed in 73 and 62 per cent, respectively, 
and of these pigs 50 and 33 per cent, respectively, died. 

In experiments with rats conducted by H. H. Mitchell and Hamilton, purified 
ferric chloride alone was effective at the end of a week in preventing Tniik 
anexnia in aU 8 pairs experimented with. In marked contrast to the strikingly 
positive results obtained with iron were the negative results obtained with 
manganese. 

In control work by Graham, Thorp, and W, A. James 8,461 horses belonging 
to 1,090 farmers in 8 counties were treated for hot fly larvae. A total of 574 
bots obtained from treated horses on 47 farms revealed the fact that the throat 
or chin hot fly and not the nose hot fly is probably the chief offender on Illinois 
farms. Liquid carbon disulfide used in expelling the bot fly larvae also ezp^ed 
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large numbers of roundworms. Tbe fanners that cooperated in the systematic 
plan of treating horses reported satisfactory results, having observed an im¬ 
provement in the animals within 30 days. The relative ejBBciency of different 
remedies in expelling bot fly larvae from 75 horses, as judged at autopsy, was 
as follows: Liquid carbon disulflde 99.33 per cent, mass powder carbon disul- 
flde 91 per cent, and chlorinated carbon tetrachloride 92 per cent. Gasoline, 
kerosene, chloroform, and ether were of little or no value in expelling the bot 
fly larvae from the stomach. The effect of 16 different drugs on bot fly larvae 
in test tubes is reported upon. While chloroform and mass powder carbon di¬ 
sulfide in test tube trials gave results similar to the liquid carbon disulflde, both 
were less efficient than liquid carbon disulflde. Chloroform, commonly recom¬ 
mended for expelling bot fly larvae, was strikingly inefficient. The experi¬ 
mental testing of different treatments repeatedly emphasized the importance 
of fasting horses for 24 hours before treatment, as well as the value of with¬ 
holding feed for at least 5 hours afterwards. 

In a comparison made by Graham and T. M. Michael of the intradermal, 
rapid plate, and field tube tests of 16,080 chickens with the standard agglutina¬ 
tion test, the rapid plate teat was 88.9 and the field tube test 89.1 per cent 
efficient, while the intradermal test had an efficiency of 72 per cent. 

The preliminary results obtained by Graham and Michael in control work 
with x)ullorum disease in incubators suggest that formalin in proper amounts 
may be effective when released by potassium permanganate, by a spray gun 
or by cheesecloth. Heat from an electric plate, sodium carbonate and sulfuric 
acid, atomizers, and a spray pump proved less satisfactory as a method of 
release. It is pointed out that the effectiveness of fumigation depends upon 
cleanliness of the incubator, proper humidity (wet bulb reading of 90® F. or 
higher), the amount of formalin, and the rate of air exchange. In support of 
the value of formalin as measured in the experiments, many hatcherymen 
have reported that formalin fumigation has helped to Increase chick livability. 
The results of the fumigation experiments are said to support the following 
conclusions: 

“ (1) In a clean, unfuiuigated incubator on contaminated 

eggshells, cotton swabs, and cotton squares remained viable for 3.5 hours or 
longer. (2) Formalin released in the incubator by means of potassium per¬ 
manganate, sulfuric acid and sodium carbonate, a motor spray, an improvised 
spray on a 60-cc. hypodermic syringe, hot plate, and cheesecloth proved bac¬ 
teriostatic and germicidal to S, pullorum on contaminated eggshells, cotton 
swabs, and cotton squares. (3) The position of the contaminated eggshells, cot¬ 
ton swabs, or cotton squares influenced the efficiency of formalin. ... (4) Thii*- 
ty-flve cc. of formalin plus 17.6 gm. of potassium permanganate for each lOO 
cu, ft of incubator space (as recommended by the manufacturer) was lethal 
to 8. pullorum contaminated eggshells in an average time of 10 minutes and 
on cotton squares in approximately 14 minutes when the eggshells and cotton 
were held on the inside of the improvised incubator door. ... (6) Twenty 
to 22 cc. of formalin for each 100 cu. ft. of incubator space introduced 
with a motor spray directly over the fan was germicidal to 8. pullorum on 
eggshells in an average time of 6.1 minutes and on cotton swabs in 13.2 
minutes ... (6) Sulfuric acid plus sodium carbonate seemed to be an effective 
but somewhat inconvenient method for releasing formald^yde. Thirty-five cc. of 
formalin released by this method killed 8, pullorum on eggshells in an average 
time of 15 minutes and on cotton swabs in 22.5 minutes. (7) A simple, effec¬ 
tive release of formaldehyde in the incubator was obtained by saturating 
cheesecloth with an amount of formalin equal to 20 cc. for each 100 cu. ft. 
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of incubator space. Tbe formolized cheesecloth was suspended as near to 
the fan as possible. Twenty cc. of formalin for each 100 cu. ft, of incubator 
space released by this method was lethal to pullorum on eggshells in an aver¬ 
age time of 11 minutes and on coiton squai’es in 22.2 minutes. (8) Less tlian 
15 cc. of formalin for each 100 cu. ft. of incubator space, irrespective of the 
method of release, was bacteriostatic, but not consistently lethal, to 3, pMormi 
on eggshells, cotton swabs, and cotton squares, while commercial fomalin 
fumigators and commercial formalin lamps with pastils were unsatisfactory 
for fumigating the Incubator. (9) The immediate germicidal action of formalin 
on 3, puUoruhi on eggshells, cotton swabs, and cotton squares was approximately 
the same whether the top vents of the incubator were open or closed. (10) When 
all incubator vents were closed, there was enough formaldehyde remaining in the 
incubator 48 hours after the release of 20 cc. of formalin for each 100 cu. ft. of incu¬ 
bator space to kill 3. pullormn on eggshells in 30 minutes and on cotton swabs in 65 
minutes, if the contaminated materials were accessible from all sides. With 
the top vents open, the amount of formalin after 24 hours killed 3. pullorim 
on eggshells In an average time of 25 minutes, but did not kill it within 75 
minutes on cotton swabs. Evidently enough formaldehyde is retained in the 
unopened incubator to kill 3, pwllontm for several hours after the release of 
formalin. The time factor, however, is variable, and 8, pullorum on cotton 
swabs or cotton squares is more resistant than eggshell contamination.” 

Further evidence was obtained by E. Boberts and L. B. Card that heredity 
plays an important part in the resistance and susceptibility of chickens to 
pullorum disease (E. S. B., 64, p, 880). After exposure to the disease 82.1 
per cent of the chickens from the resistant strain lived, while in the un¬ 
selected birds 36.4 per cent survived. When the resistant stock appeared once 
and unselected stock twice in the pedigree, the survival was 49 per cent; when 
resistant stock appeared once and unselected three times in the pedigree, sur¬ 
vival was 34.9 per cent; and when resistant stock appeared twice and unse¬ 
lected twice, the sundval was 72.7 per cent. A study of oriental chickens 
revealed significant differences which can be explained by heredity. 

Diseases of station's animals, W. M. Ellison and J. Vabas CatalX {Porto 
Rico Dept. Agr. and Lalor 3ta. Ann. Rpt. 1930, Bng. ed., pp. 126,127,129-1S5 ).— 
The greatest damage to dairy cattle was caused by the liver fluke (Dlatonia 
hepatmim). Intestinal coccidiosis was found in the station calves, it being the 
first time in Porto Rico that this affection of cattle has been investigated by 
autopsy and microscopical examination. The tubercuiiu test has been applied to 
dairy animals at the station twice yearly during the last 5 or 6 years and no 
reactors found. In cooijeratlve work with the department of health of the island 
the tuberculin test was applied to 2,000 head of dairy cattle In various cities and 
towns, a surprisingly large number of reactors being found. Investigations 
made of outbreaks of infectious diseases in different parts of the island, includ¬ 
ing hog cholera, anthrax, blackleg, contagious abortion, and anaplasmosls, are 
briefly reported upon. Information is given on flatulent colic of the horse, the 
details being presented in tabular form. 

Artificially induced hypoglycemia and hypocalcemia in the cow and the 
relationship to pai*tnrient paresis or nijlk fever, W. E. Petebsbn, E. A. 
Hewitt, W. L. Boyd, and W, B. Bbown {Jour. Amer. Yet. Med. Aasoo., 79 {1931), 
Uo. 2, pp. 217-227, fig. 1 ).—^The data presented in this contribution from the 
Minnesota Experiment Station bring out two important considerations, namely, 
(1) hypoglycemia is not analogous to milk fever symptoms and (2) the bovine 
tolerates a much lower blood-sugar level than is reported for other species. The 
rather prolonged cases of hypoglycemia, going as low as 17 mg. per 100 cc. in 
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one trial, should dispel any question as to low blood sugar being a cause &C 
parturient paresis. 

From these experiments it apepars that the beef types react somewhat diftei^ 
eutly than dairy types, since they gave some evidence of tetany, while only one 
of the dairy animals showed any symptoms that could be likened to tetany. 
Before the symptoms of hypocalcemia become too pronounced, the animal may 
effect a rather rapid spontaneous recovery. If only bufficient sodium citrate is 
injected to cause a marked stas^gering gait, spontaneous i*ecovery is effected in 
a short lime. Whether this is effected through an ox'dation of the citrate 
radical of the calcium citrate and thus freeing the calcium ion, or whether it is 
due to the release of calcium ions from the body stores, is not known. 

Necrobacillosis of calves (calf diphtheria), 0. Elder, A. M. Lbe, and L. H. 
SoKcvNEE (Wt/omm£f Sta. Bui. 183 {1931), pp, 15, figs. d).—A practical summary 
of information on this disease, including its treatment and prevention. 

Bitterweed poisoning in sheep, W. T. Habdy, V. L. Goby, H. Schmidt, and 
W, H. Damebon {Texas Sta. Bui. 4SS (1931), pp. 18, figs. 2).— Following a brief 
introduction the authors give a description of Acfiwea odorata, known as bit¬ 
terweed because of its extremely bitter taste, and accounts of its distribution, 
spread, experimental work, Including grazing on it, feeding in the barn, and 
forced feeding, and symptoms and lesions. This plant, which has been shown 
to be poisonous to sheep, grows from Kansas south to Mexico and from central 
Texas west to California, occurring in Texas in greatest abundance in the 
Edwards Plateau region. It is an annual plant that for many years was con¬ 
fined to basins and low areas but which during the last several years has 
spread to higher ground so that it now occupies large areas of the previously 
best grazing land on some ranches. Simultaneously with the spread of the 
bitterweed heavy losses among sheep have been experienced as a result of the 
poisoning caused by it 

** The amount of bitterweed an animal must consume to cause symptoms of 
poisoning varies considerably. In one case as little as 6(X) gm. of the immature 
green plant administered in 2 days caused death of the animal, while another 
animal, consuming 1,100 gm. of the same material in 11 days, remained healthy. 
Bitterweed poisoning may manifest itself in subacute poisoning when only a 
sonall quantity of the plant is consumed or in acute poisoning when larger 
quantities are taken. Many of the subacute cases will recover if the sheep 
are removed from bitterweed range w’hen the first symptoms appear and offered 
supplemented feed, while the acute cases rapidly terminate in death. The symp¬ 
toms of bitterweed poisoning are such as loss of appetite, cessation of rumina¬ 
tion, depression, indications of abdominal pain, bloat, frothing at the mouth, 
and a green discharge from the nose. Lesions particularly noticeable in bit¬ 
terweed poisoning are congested areas in tlie intestinal tract, marked congestion 
of the lungs, hemorrhages of the external surfaces of the heart, and congestion 
or hemorrhages of the lymph nodes of the head.” 

A new treatment for Oestrus ovis larvae in the head of sheep, E. M. 
Gildow and 0. W. Hickman {Jour. Amer. Yet. Med. Aasoo., 19 {1931), No. 2, 
pp. 210-216, figs. 2).—In work at the Idaho Experiment Station (B. S. B., 63, 
p. 576) tile authors have found that a large portion of 1 cc. of carbon disulfide! 
which is extremely toxic to the sheep bot fly, can be introduced into the frontal 
sinuses of sheep through the middle nasal meatus. The lethal dose of carbon 
disulfide for sheep, when given in equally divided portions in each nostril, is 
6 cc. Three cc. of a solution composed of equal parts of carbon disulfide and 
light mineral oil, introduced into each nostril of sheep, is of decided value in 
killing the sheep bot fly larvae in the sinuses. The success of this treatment 
depends entirely upon getting some of the medication into the infested sinuses, 
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On the nervous regulation of respiration in the pig, H. H. Dukes and 
L. H. ScHWAETE (Jour, Amer, Vet. Med. Assoc., 79 (19S1), No. 2, pp. J95-i98).— 
In preliminary studies on the nervous regulation of respiration in the pig, 
here reported by the authors, it was found that tightly tying the vagus nerves 
gave Inconsistent results and that no general conclusion can be drawn, Stim¬ 
ulation of tlie central end of the vagus nerve gave a variety of results, but 
complete inhibition of respiration was the prevailing response, especially with 
the left nerve. Stimulation of the central end of the sciatic nerve also gave 
many kinds of responses. Negative effects were not uncommon. Ligation of 
both carotid arteries caused little or no apparent effect on respiration.” 

The action of drugs on the cardiovascular mechanism of the pig, L. H. 
ScHWAETB and H. H. Dukes {Jour. Amer. Vet. Med, Assoc,, 79 (1931), No. 2, 
pp. 180-194, figs, id).—-The authors report upon a series of studies of the effect 
of drugs on the cardiovascular system of the pig, in which it was shown that 
the averasis mean blood pressure under local anesthesia was 169 mm. of 
mercury, under ether anesthesia (insufflation method) 121 mm., under chloro¬ 
form anesthesia (insufflation method) 111 mm., and under urethane anesthesia 
( 1.0 gm. per kilogram of body weight intraperitoneally) 63 mm. 

“Small do«es of ethyl alcohol intravenously caused a slight increase in 
blood pressure and heart acceleration. Large doses cause{l severe heart de¬ 
pression and a pronounced fall in blood pressure. Arecoline hydrobromide, 
in doses varying from 1 to 5 mg., caused a decided fall in blood pressure 
following cardiac depression. Atropine sulfate, in doses of 1 to 3 mg., caused 
a rise in blood pre««sare and an acceleration of the heart. With few excep¬ 
tions the latter effect was preceded by a preliminary cardiac inhibition. Nitro¬ 
glycerin, in doses ranging from 0.65 to 2 mg., caused a decided fall in blood 
pressure. In larger doses marked inhibition of the heart was recorded. Pilo¬ 
carpine hydrochloride, administered in doses varying from 1 to 5 mg., caused 
a marked fall in blood pressure accompanied by heart depression. Strychnine 
sulfate, in doses ranging from 2 to 4 mg., caused a definite rise in blood 
pressure.” 

Common, animal parasites of horses, F. Thobf, je., W. A. James, and 
R, Gbaham (Illinois Sta. Giro. 378 (1931), pp. 20, figs. 20).—A practical account 
is given of the more important animal parasites of the horse, the symptoms 
and lesions caused, treatment, etc. 

Volvnlns of small intestine of a two-weck-old Belgian foal, J. F. Buixabd 
(Jour. A7iicr. Vet. Med. Assoc., 79 (1931), No. 2, pp. 2i7, 248, fig. 1). — X con¬ 
tribution from the Indiana Bxiieriment Station. 

Brucella infection in a dog, J. F. Planz and I. F, Huddueson (Jour. Amer. 
Vet Med. Assoc., 79 (1931). No. 2, pp. 251, £52).—The authors describe what 
is thought to be the first reported Isolation of the genus Brucella from the 
canine species, 

Effects of various conceutratious of uicotlne in tobacco on the growth 
and development of fowls, J. E. Huntek, D. E. Kaust, and H. C. Knandel 
(Pennst/lvania Sta. Bui 266 (1931), p. 8).—The results obtained in the feeding 
of Niootiana rustica to chickens are said to have confirmed the earlier con¬ 
clusions (B. S. R., 64, p. 177; 65, p. 382). 

Two hundred day-old chicks were divided into five groups and placed In 
battery brooders, one group which served as a control receiving no tobacco 
in the mash, while the remaining four groups received tobacco in the mash 
ranging from 0.2 to 1.2 per cent During the first few weeks of their lives 
each bird received approximately 16,000 roundworm (Ascaridia Unea^a) 
incubated and administered just before the worms were ready to hatch out 
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It was found 10 weeks later, when the birds were killed and examined, that 
78 per cent of those in the control group were infested, 6 T?er cent of those in 
the group that received 0.2 per cent of nicotine, and none in the three 
remaining groups that received 0.4, 0.8, and 1.2 per cent of nicotine, respectively. 

Infectious laryngotracheitis in fowls, R. Graham and F. Thorp, jr. (JZZi- 
nois Sta. Giro, 379 (1931), pp. 16, figs. 9).--A practical summary of information 

Dissemination of pullomm disease in the incubator, L. D. Bushnrll and 
L. F. Payne (Kansas 8ta. Tech, Bui. 29 (1931), pp. 60, figs. 10). —^The authors 
here review the work that has been done on the dissemination of pullorum 
disease in incubators at the station (B. S. B., 04, p. 880), together with the 
work conducted elsewhere. Following a brief introduction and discussion of 
incubators as a source of infection, the susceptible age of chicks to pullorum 
Infection, and an outline of experiments to control the spread of pullorum dis¬ 
ease in the incubator, experimental data are presented at length (pp. 15-66). 
A table of equivalents, dry and liquid measure equivalents, and a method of 
calculating the amount of fumigant to use are presented in an appendix (pp. 
66, 66), followed by a list of the literature cited and an index. 

It has been found that formaldehyde fumigation, regardless of whether all 
ports are closed or left open, will satisfactorily sterilize incubators of the forced- 
draft type. With a temperature of 99 to 100® F. and a wet bulb reading of 
approximately 90®, 0.35 cc. formalin liberated by 0.175 gm. of potassium per* 
manganate per cubic foot of space, kills practically all exposed Salmonella 
pullorum organisms within 6 minutes after the formaldehyde has been liberated. 

** The germicidal efficiency of formaldehyde gas is greatly influenced by the rel¬ 
ative humidity. When the amount of moisture is decreased, the germicidal 
efficiency of formaldehyde is decreased. In addition, a relative humidity above 
50 per cent largely prevents the formation of paraformaldehyde when the Incu¬ 
bator is operated at 99 to 100®. Three fumigations of hatching eggs with 0.35 
cc. formalin per cubic foot for 1 hour each at weekly intervals, with all ports 
closed, did not injure the hatchability of the eggs. Continuous fumigation with 
the pan method of evaporating the formaldehyde was found impractical. The 
minimum lethal dose of formaldehyde liberated by the hot-plate method was 
found to be between 60 and 70 cc. formalin per hour in an incubator with 100 
cu. ft of air capacity. 

"Experiments dealing with formaldehyde fumigation show that a forced- 
draft incubator can be sterilized successfully without injuring the hatchability 
of the eggs. Other experiments, however, reveal that when the chicks are left 
in the incubator for 36 hours it is not feasible to keep the machine sterilized 
either by continuous fumigation or too frequent discontinuous fumigation with¬ 
out injuring the hatching chicks. Chicks subjected to one lO-minute exposure 
of formaldehyde liberated from 0.35 cc. of formalin added to 0.176 gm. potas¬ 
sium permanganate per cubic foot air ^^ace with a wet bulb reading of 90® 
are apparently not injured. Under fleld conditions, with incubators not so 
tightly constructed, it is recommended that 0.4 cc. of formalin and 0.2 gm. of 
potassium permanganate be used per cubic foot of air space. 

" Chicks in a Buckeye No. 9 incubator fumigated with formaldehyde liberated 
by the hot-plate method at the rate of 60 cc. of formalin per hour for 8.5 hours 
and 55 cc. formalin per hour for 36 hours were severely injured. Likewise, 
chicks fumigated by means of the formalin-potassium permanganate method 
with 40 cc. of formalin every 1.5 hours for 36 hours and with 40 cc. of formalin 
every 3 hours for 36 hours were either killed or were seriously injured. In 
determining the minimum lethal dose of formaldehyde gas by the fomalin- 
potassium permanganate method in the Smith incubator, it was found that the 
dose per volume was approximately the same as for the Buckeye machine. 
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Belative humidity was foxmd to have a very decided effect upon checking the 
circulation of chick down. Maintaining a wet bulb reading of 90 to 95® in the 
incubator resulted in a decided decrease in the number of circulating particles 
of material as compared to a wet bulb reading of 83® or below. 

From the results obtained by other laboratories the use of formaldehyde 
fumigation at Intervals of 12 hours is effective in reducing the spread of 
pullorum disease in the incubator. This amount of treatment does not appear 
to injure the chicks for short periods of exposure. This should be applied at 
a wet bulb reading of 88 to 90®. Most of the gas escapes in a few minutes and 
the incubator will be freed of gas in an hour, or the formaldehyde may be re¬ 
moved in a few minutes by ventilation or with ammonia. It is necessary to 
mix the gas thoroughly with the air of the incubator before it reaches the 
chicks. When proper precautions are used to remove most of the circulating 
down and dust from the incubator very satisfactory results will be obtained by 
fumigation. 

“ The question of humidity alone is also of great practical importance. The 
exact mode of operation to obtain the best results will differ in different in¬ 
cubators. The satisfactory temperature for the wet and dry bulb thermometers 
must be determined by experiment. Evidently a wet bulb reading of between 
88 and 90® and a dry reading of 98 to 100® will cover the extreme ranges which 
should be used during the hatch. High humidity reduces the amount of chick 
down, dust, and bacteria floating in the air of the machine. The nearer satura¬ 
ted the atmosphere, the smaller the amount of such circulation. The highest 
relative humidity consistent with the production of the maximum hatch of 
high quality chicks, without injury to the incubator, should be used during the 
hatching period or from the nineteenth to twenty-flrst days of incubation. A 
wet bulb reading of 80 to 85® gives good results for the remainder of the in¬ 
cubation period.” 

A field test for pnllomm disease.—^Preliminary report, D. R. Cobtjbn and 
BL J. Stafseth {Jour, Amer, Yet Med, Assoc,, 79 {1981), No, 2, pp. 241--24S ).— 
The authors describe three improvements in the technic of the rapid aggluti¬ 
nation test, employing whole blood, which is practicable for a field test for pul¬ 
lorum disease. These include (1) a hi^ly stained (gentian violet) antigen; 
(2) a white porcelain plate for a contrasting background, thereby eliminating 
the necessity of artificial lighting; and (3) standardized pipettes for dehver- 
ing accurate quantities of blood and antigen. 

A stained antigen for the rapid whole blood test for pnllomm disease, 
J. M. ScHAFFKE, A. D. MacDonald, W. J. Hail, and H. Btjntea {Jour. Amer, 
Vet Med, Assoc,, 79 (1931), No, 2, pp. 236-240).—The authors describe a new 
antigen, developed for use in the rapid whole-blood agglutination test for pul¬ 
lorum disease, which is sterile, has good keeping quality, and stains the bac¬ 
teria a deep violet. “ The antigen consists of a suspension of SaVmoneUa puU 
lorum in 0.85 per cent sodium chloride solution, adjusted to a turbidity 75 
times that of Standard No. 1 of the McFarland scale, killed and preserved by the 
addition of 1 per cent liquor formaldehydi. U. S. P., and stained by the addition 
of 0.03 per cent crystal violet The test may be made by mixing 1 drop of the 
antigen with a rather heavy blood smear on a glass plate. A more precise 
method is to measure 0.02 ec. of blood in a wire loop and mix this on a glass 
plate with 0.05 ec. of the antigen. The stained antigen for the rapid whole 
blood agglutination test for pullorum disease deserves extended fl^d trial.” 

The susceptibility of the guinea fowl to Brucella disease, M. W. Ehmsl 
and 1. F. Huddeeson {Jour. Amer. Vet Med, Assoc., 79 (1931), No, B, pp. 
BB8-BSB),-^^VhiB is a contribution from the Alabama Experiment Station report- 
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Ing upon e33)erlmental work in which the feeding of massive doses of two 
strains of each of the species of the genus Brucella produced an infection in the 
guinea fowl that was not fatal within 120 days. The lesions resulting were 
similar to those produced in other species of birds by the same infection. A 
description is given of what appears to have been a case of natural Brucella In¬ 
fection in two guinea fowls. 

Studies of the fish-borne tapeworm Dlbothrinm cordiceps Leidy, B. T. 
Simms and J. N. Shaw (Jottr. Awier. Vet Med. Aasoo., 79 (19S1), No. 2, pp. 
190-S06). —^In studies of D. cordioepa at the Oregon Experiment Station the 
authors discovered two new fish hosts for the larval forms of the bothrlo- 
cephalid tapeworm, the brook trout and the silver salmon. Evidence indicating 
its pathogenicity for these two fish was obtained. The gull Larua ocddentaUa 
was established as a new host for the mature parasite. 

AGBICULTHBAL EKGINEEEING 

[Agricultural engineering investigations at the Idaho Station] (Idaho 
8ta. Bui. 179 (1981)^ pp. l-f-17).—The irrigation investigations of the station 
are briefiy summarized, indicating among other things the feasibility of com¬ 
bined drainage and irrigation pumping from the same wells. It appears also 
that greater yields may be secured from plats of beans irrigated in each row 
than from plats irrigated in alternate rows. 

The land reclamation studies, conducted in cooperation with the U. S. D. A. 
Bureau of Agricultural Engineering, have shown that the prevention of alkaline 
soil conditions by means of effective drainage will be more satisfactory than 
the attempted reclamation of soils after they have become alkaline. 

In studies of power machinery it has been found that the use of the com¬ 
bine for the direct harvest of peas is one of the important applications of 
this machine, both from the saving of peas due to the elimination of shatter, 
which occurs under other methods, and the possible control of the pea weevil, 
which is aided by the early removal of the peas from the fields. 

Experiments on the operation of farm equipment with electric motors showed 
that a combination of V-motor drive and fiat-driven pulley gave the lowest 
energy consumption in silo filling. 

In studies of poultry houses a comparison of the insulated and uninsulated 
brooding and laying houses has shown very little difference in the maximum 
and minimum temperatures reached. The rate of change of temperature, 
however, is much slower in the insulated house and for that reason tends to 
produce more desirable living conditions, 

[Agricultural engineering investigations at the Illinois Station] (Illinois 
Sta. Rpt 19SU PP* 190-220f flgs. 5).—Data for* 10 farms are reported by B. W. 
Lehmann and A. L. Young relating to the amounts of electric energy used in 
different farm operations and the variation tu the total energy used on a farm 
over a period of time. These show that the lighting circuit load is fairly low in 
summer and Increases to its highest point during the winter months. The 
consumption by 7 ^ectrlc ranges varied from 898 kw. hours in July to 171 kw. 
hours in November. The consumption of 4 refrigerators varied from 440 kw. 
hours in July to 82 kw. hours in December. The energy consumption of 2 
milking machines was fairly constant throughout the year, varying from 50 
to 67 kw. hours a month. Five brooders were used during March, April, and 
May, with the high consumption in ApiiL 

Further studies by lAhmann, in cooperation with A. M. Busw^ of the 
Illinois State Water Survey, of sewage disposal for farms and isolated homes 
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(B. S. B., 64, p. 884), with particular reference to the rate of sludge accumula¬ 
tion over a period of years, showed that there was no uniformity in the rate 
of sludge accumulation in three experimental septic tanks over a period of three 
years. There was a decrease in volume of sludge in all three tanks during the 
third year. 

Studies of crank case oils, by E. I. Shawl, when used in a kerosene tractor, 
indicated that these lubricants are constantly being improved. Studies of 
crank case oil temperatures showed that these varied from 160 to 160® F. during 
April and May and from 160 to 176® during June, July, and August. The kind 
of farm work being done did not make much difference in the temperature 
of the oil. 

In experiments on plowing for com borer control. Young, in cooperation with 
B. B. Gray of the U. S. D. A. Bureau of Agricultural Engineering, found that 
standing stalks were somewhat easier to plow under in machine-picked fields 
than in hand-picked ones. Also, disked stalks were more easily covered than 
standing stalks. Where the stalks were not disked ahead of plowing, extra 
rolling coulters to cut the stalks into shorter pieces promoted better covering. 
Extremely mellow soil sometimes made it harder to cover trash, particularly 
when the plows were pulled at low speeds. Knives on stalk shavers must be 
kept sharp. 

In most cases the plows did not cover trash as well w'hen pulled slowly as 
when pulled faster. Hinged rear trash shields made of heavy sheet metal 
were effective in a machine-picked field in pushing down into the open furrow 
stray stalks that escaped from the wires or wore lifted by the jointers. In a 
hand-picked field they clogged badly. In an effort to prevent this clogging, 
drums that would roll up over bunches of trash were substituted for these 
shields. Extra coulters, mounted so they would cut the trash somewhere near 
the center of the furrow slice, helped considerably when plowing under stand¬ 
ing stalks. To some extent their use took the place of disking ahead of 
plowing. 

Comparative data on the harvesting of wheat, oats, and soybeans are reported 
by Young Lehmann, and Shawl, with particular reference to grain losses, 
showing higher percentage losses for wheat than for oats by both combining and 
harvesting and threshing. It is apparent, however, that if only a reasonable 
acreage of oats is combined the losses need be no higher than for other crops. 
In com husking the losses from machine picking averaged 12.6 per cent and 
from hand picking 6.7 per cent. There is every reason to believe that losses in 
mechanical hu^ng Increase rapidly as the corn becomes riper and drier. 

In the artificial drying studies with corn, Lehmann, B. H. Beed, W. L. 
Burlison, and G. H. Dungan fQund in tests with the Carrier air-conditioning 
apparatus that drying at 130® cut germination more than drying at 110®, the 
Injury being greatest at high humidity. With a relative humidity of 5 per cent 
and a drying temperature of 130®, there was no reduction in percentage ger¬ 
mination but there was a marked decrease in the vigor of seedlings. In hay¬ 
drying tests It was found that cr us hi n g of alfalfa and soybean plants increased 
the rapidity of drying. Disease tests made by B, Koehler ^owed that while 
the Diplodla and PenicilUum organisms had not been injured 90 per cent of 
the Fusarium mcniliforme had been killed by the artificial drying. 

Data also are reported on tractor operating costs, terracing methods, the 
design of stationary spray plants for orchards, and on the planning of hog and 
poultry belters. 

EAgricnltural engineering investigations at the Pennsylvania Station] 
8ia. Bui. ^66 (19S1), pp. 10-12, figs. S ).—^In studies of accessories 
tor plowing In stony ground, B. U. Blasingame found that the steel moldboards 
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for tractor plows are more economical because cast moldboards break too often. 
Cast shares are more economical than steel if an eflacieni spring release bitch 
is provided. Two bottom tractor plows are more satisfactory than a greater 
number of bottoms, due to the fact that the a-bottom plow has more flexibility 
and less breakage. 

In potato production experiments using only mechanical power, the man hours 
required to gi*ow an acre of potatoes up to harvest were redu(‘ed from 4S.0 
hours when teams were used to 9.59 hours when the general-purpose tractor 
was used. 

Experiments on the adaptation of the general-purpose tractor and the corre¬ 
sponding equipment to corn production indicated that corn can be successfully 
and economically grown by this procedure. Spring-tooth cultivators have 
been found to be durable and eflSicient in land where tight stones occur, buc 
the potato type of weedor is too severe for the corn plant. A more flexible 
weeder does good work in destroying small weeds and leveling the land to 
prevent washing of the soil between the rows. 

The results of studies of the electrical refrigeration requirements for Pennsyl¬ 
vania dairy farms are reported by J. B. Nicholas. 

Surface water supply of the United States,. 1928, m, XII (U. jSf. Geoh 
Suivey, Water-Supply Tapers 668 (1931), pp. fig. 1; 618 (1981), 

pp. VI112, fig, 1). —Of the papers vrhlch here present the results of measure¬ 
ments of flow made on streams during the year ended September 30, 1028, 
No. 063, prepared in cooperation with the States of New York, West Virginia, 
Ohio, Virginia, Illinois, Tennessee, North Carolina, and Alabama, covers the Ohio 
River Basin; and No. 073, prepared in cooperation with the States of Idaho, 
Oregon, Nevada, and Washington, the north Pacific slope drainage l>asins and 
the Snake River Basin. 

Surface water supply of the United States, 1920, 1, IV, Vn, IX (U. 8. 
Geol, Survey, Water-Supply Papers 681 (1981), pp. VIII+25S, fig. 1; 68Ji (1981), 
pp. Y+128, fig, 1; 687 (1931), pp. 17+88, fig. 1; 689 (1931), pp. V+105, fig. 1),— 
Of the papers which here present the results of measurements of flow made on 
streams during the year ended September 30, 1929, No. 681, prepared in co¬ 
operation with the States of Maine, New Hampshire, Massachusetts, Con¬ 
necticut, Vermont, New York, New Jersey, Maryland, and Virginia, covers the 
north Atlantic slope drainage basins; No. 684, prepared in cooperation with the 
States of Wisconsin, Illinois, Ohio, New York, and Vermont, the St Lawrence 
River Basin; No. 687, prepared in cooperation with the States of Missouri, 
Arkansas, Kansas, and Texas, the lower Mississippi River Basin; No. 689, 
prepared in cooperation with the States of Colorado, Utah, Arizona, and Wyo¬ 
ming, the Colorado River Basin. 

Public Roads, [October, 1931] (U, 8 . Dept. Agr., Pullio Roads, 12 (1931), 
No. 8, pp. 197-216+12], figs. Id).-—This number of this periodical deals with 
the current status of Federal-aid road construction as of September 30, 1931, 
and contains the following articles; Procedures for Testing Soils for the De¬ 
termination of the Subgrade Soil Constants, by A. M. Wlntermyer, B. A, 
Willis, and R. C. Thoreen (pp. 197-207); Graphical Solution of the Data Fur¬ 
nished by the Hydrometer Method of Analysis, by B. A. Willis, F. A. Robeson, 
and 0. M. Johnston (pp. 208-215); Investigation of Tar Roads in Progress 
(p. 216); and Traffic Survey of Washington, D. 0., Area Begun (p. 216). 

Materials handbook, G. S. Brady (Neu) York and London: UcOroAJO-lIill 
Book Go., 1981, 2. ed., pp. JXni+588, figs. IS).—This is the second edition of 
this handbook. It contains a large amount of information of special interest 
to engineers. 
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Heat transmission, M. Fisheitoen and A. F. Dwton ([Ot. Brit.’] Dept. ScL 
and Indue. Research, Bldg. Research, Spec. Rpt. 11 (1929), pp. VI^20, figs. 7 ).— 
Part 1 of this report discusses heat transmission coefficients for various wall 
materials, and part 2 gives a mathematical discussion of heat transmission 
laws. 

Photographic flame studies in the gasoline engine, L. Witheow and T. A* 
Boyd (Indus, and Bngin. Ohem., 23 (1931), No. 5, pp. 339-^47, figs. 17 ).—^Thls 
report was presented before the American Chemical Society at its meeting in 
Indianapolis, Ind., March 30 to April 3, 1931. An apparatus is described with 
which, by photographic means, simultaneous flame and pressure studies were 
made of individual explosions in the gasoline engine. The records obtained 
show the relation between the rates of flame travel and the resulting rates of 
pressure rise in knocking and in nonknocking explosions. They indicate that 
the phenomenon of knock in the gasoline engine, which heretofore has been 
recognized by its characteristic sound and by the shape of its pressure record, 
is due to a manifold increase in the rate of inflammation witliin the latter 
portion of the charge. 

The results also indicate that during the combustion process in the engine 
there is a relatively narrow combustion zone which moves progressively through 
the charge, and that, after the burning of the fuel in the combustion zone is 
over, the products of combustion continue to emit light for some time. The 
intensity ot this afterglow increases as the pressure in the combustion chamber 
begins to rise rapidly, and during the period of maximum pressure it is most 
intense in those portions of the products of combustion which were formed in 
the early part of the explosion before the pressure rose above the compression 
pressure. 

It was found that the extremely high rate of inflammation in that portion 
of the charge which burns at the instant of knock is apparently due to auto- 
ignition occurring within it. The violence of the knock is determined by how 
large a portion of the total charge is involved in the spontaneous inflammation 
or the amount of it still remaining to be burned at the instant knodc occurs. 

The very rapid and often substantially instantaneous Inflammation that 
occurs within the portion of the charge which burns at the instant of knock 
is accompanied simultaneously by a very rapid rise in cylinder pressure. The 
magnitude of this pressure rise increases along with the intensity of the 
knock. 

The one effect upon combustion of the presence of lead tetraethyl in the 
gasoline is to prevent the extremely rapid inflammation of the latter portion of 
the charge and the accompanying pressure rise. Lead tetraethyl has no effect 
upon the velocity or the character of the flame prior to the time at which knock 
would have occurred in its absence. 

Detonation characteristics of some alipathic olefin hydrocarbons, W. G. 
Loveix, J. M. Camebbux, and T. A Boyd (Indus, and Engin. Ohem., 23 (1931), 
No. 5, pp, 655^58, figs, 2), —The results ot studies are reported which were 
presented before the American Chemical Society at its meeting in Indianapolis, 
Ind-, March 30 to April 3, 1981. In these studies the r^ative tendencies to 
knock in an engine were measured for 25 olefin hydrocarbons, using them in 
admixture with gasoline. The results are expressed on a molecular basis, 
using the antiknock effect of aniline as the standard of comparison. On this 
basis very great differences appear among the knocking properties of these 
compounds, even among isomers, Including those in which the structural 
difference lies only in the position of the double bond. 

Definite relationships between molecular structure and tendency to knock 
were found for these compounds. With the straight-chain olefins it was ob- 
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served that in a homologous series the tendency to knock increased mth increas¬ 
ing lengtli of the saturated carbon chain, and in an isomeric series the tendency 
to knock decreased progressnely with centralization of the double bond. The 
tendency to knock was roughly determined by the length of the longest satu¬ 
rated carbon chain. Branched-chain olefins showed a somewhat similar be¬ 
havior. The tendency to knock decreased upon introduction of a double bond, 
and the knocking tendency apparently was related not only to the position of 
the double bond but also to the branched structure of the molecule. 

Synthetic lubricating oils, F. W, Suixivan, jb., V. Vooehebs, A. W. Neklet, 
and B. V. Shandland {Indus, and Engm, Chetn,, 23 (1931), Eo. 6, pp. 604-311$ 
figs. 8), — A description is given of a systematic investigation of lubricating 
oils made by the polymerization of olefins with aluminum chloride. Various 
pure olefins up to Cu, including all of the Isomeric 0* and Go monoolefins and 
certain cyclic olefins, as well as unsaturated distillates from cracking various 
materials, were investigated. The temperature coefficient of viscosity of the 
polymers was found to decrease with increasing molecular weight of normal 
olefins and to Increase with increasing branching of the chains for isomers. The 
extreme range covered corresponded to a viscosity index of from 140 to less 
than —800. 

A commercial process has been developed for the production of oils by this 
means, the products of which are said to be well suited for uses where constancy 
of viscosity with varying temperature or high oxidation stability are required. 

Viscosity-temperature relationship of lubricating oils, B. G. Sloane and 
0. Winning (Indus, and Engm. Chem., 23 (1931), No. 6, pp. 673, 674, fig. 1 ).— 
A proposed method of grapliical representation of the viscosity-temperature 
relationships of lubricating oils is briefly presented and discussed. A compari¬ 
son of the graphs involved with those of other methods does not show perfect 
agreement, but on the whole the divergence is said to be surprisingly slight 
considering the complexity of the relation represented by a comparatively 
simple equation. 

Oxy-acetylene welding practice, B. J. Kehl (Chicago: Amer. Tech. Soc., 
1931, pp. 15’\+104+14'\, pis. 2, figs. 111).—This is a practical presentation of 
the modern process of welding, cutting, and lead burning, with special atten¬ 
tion given to welding technic for steel, cast iron, aluminum, copper, and brass. 

The fool-proof poultry house (Missouri Poultry Sta. Bui. 38 (1931), pp. 35, 
pis. 2, figs. 21). —Several poultry houses found adapted to Missouri conditions 
are described and illustrated, and working drawings and bills of material for 
their construction are included. They are said to be the results of several 
years of testing and experimenting with practically all the styles of poultry 
houses in use in the country to-day. 

AGBDCUXIirBALJElCOKOMICS AO BTIEAL SOCIOLOGY 

[Investigations in agricultural economics and rural sociology at the 
Illinois Station, 1930-31] (Illinois Sta. Rpt. 1931, pp. 8, 9, 10-12, 149-165, 
166-173, 174^176, 177-179, 180-193, figs. i(?)Beports of investigations not 
previously noted are given as follows: 

[Rural group activities, H. W, Mumford, B. 0. Boss, and D. B. lindstrom] 
(pp. 8, 9, 10-12) .—The number of local units in county farm bureaus were 
found to be increasing. In 46 farm bureaus studied, 70 per cent of the local 
units were organized primarily for educational purposes and 26 per cent for 
social reasons. Kinety-two per cent of 488 answers to questionnaires indicated 
beneficial results from local groups of farm people and showed that 49 per cent 
98053—82-6 
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were organized to secure educational advantages, 35 per cent for social purposes, 
26 per cent to improve farm life, and 20 per cent to bring the people of the 
community closer together. At least one-fourth of the communities of Illinois 
had local farmei-s* organizations. A survey of 315 civil divisions in 53 counties 
of the State showed an average of 12 groups holding meetings. Of the 3,836 
groups reported, 32.8 per cent were churches or church groups; 31.8 per cent 
were groups organized to get, exchange, and transmit information, improve 
practices, or train talent; 22.2 per cent were social groups; and 13.2 per cent 
economic groups. 

iFatm organisation and management, H. 0. M. Case, M. L. Mosher, et al.] 
(pp. 149-152) .—Additional results in the cooperative farm bureau-farm man¬ 
agement service project (B. S. R., 64, p. 888) are given. Tables are included 
and summarized for 200 farms in Henry, Knox, Peoria, and Stark Counties 
and the 40 most profitable and the 40 least profitable of these faims, showing 
the capital investment, receipts and net increases, expenses and net decreases, 
net returns, and labor and management wage in 1930, and the investment, 
income, and efficiency factors, by years, tor all farms in the project from 1925 
to 1930, Inclusive. Comparison of the 40 most profitable and the 40 least 
profitable of the 200 farms showed that the former made $33 more from each 
$100 worth of feed fed to productive livestock; had larger average yields per 
acre of 10.3 bu. for com, 6.3 bu. for oats, 6.2 bu. for winter wheat, 6.4 bu. for 
barley, 21 bu. for soybeans, and 0.56 ton for hay; and had 6 per cent more of 
tillage land m corn, more land in soybeans, alfalfa, and clover, and less land in 
timothy, bluegrass, and winter wheat; and that while power and machinery 
cost was 49 cts., labor cost 29 cts., and other operating costs 15 cts. per acre 
less, the production of crops and livestock was $10.30 per aa*e more. While 
there was little difference in the amount of livestock, the more profitable farms 
used only 74 cts. worth more feed per acre. 

earnings, R. B. Hudelson, P. E. Johnston, J. Ackerman, and H, C. M. 
Case] (pp. 153-165).—^Analysis of accounts from 2,300 farms in 95 counties 
showed that farm earnings in 1930 in the 8 types of farming areas of the State 
varied from earnings of 1.1 per cent to losses of 3.1 per cent, averaging a loss 
of 0.4 per cent for the State. A table is included summarizing, by 7 areas, the 
business records obtained from 1,571 farms in 1930. 

iLabor costs, R. H. Wilcox, H. 0. M. Case, and R. G. Trummel] (pp* 166- 
169).—Charts are included showing for Hancock County, 1013-1022, and for 
Ohamx>algn and Piatt Counties, 1920-1929, the ntimber of hours per acre and 
the cost per hour of man labor and horse work used in growing an acre of 
com. Man labor deci cased 12.3 per cent and horse work 5.5 per cent from the 
period 1913-1917 to the period 1925-1929. The amount of machinery and 
mechanical power used increased 26 per cent from 1913-1915 to 1927-1029. 
Cost of man labor increased from 15 to 20 cts. per hour before the World War 
to 35 to 40 cts. per hour in 1923-1928, and that for horse work tended to 
fluctuate with the price of home-grown grain. 

[Sot/deanSf R. 0. Ross] (pp. 169,170).—Tables are included showing for the 
years 1928, 1929, and 1930 the acreage, yields, and use or disposition of soy¬ 
beans on central Rlinois farms included in a survey. 

IComUmd narvester’threshers, R. O. Ross] (pp. 172,173).—Tables are given 
showing the percentage of combines, individually and jointly owned, on farms 
of different sizes, and the number of acres harvested on home farms and as 
custom work with individually and Jointly owned machines of different types 
and sizes. 

IFarm leases, B. R. Hudelson and H. C. M. Case] (pp. 174-176).—Comparison 
of 73 average tenant farms and 71 selected tenant farms operated in 1925 under 
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feimllar conditions showed that the sheeted farms made 2.23 per cent, or more 
than $1,000 each, more on investment. 

A table is given showing, by items, for the 10 most profitable and the 10 
least profitable of 52 selected grain-share cash-lease farms, the total and the 
tenant’s and owner's ^ares of the capital investment, receipts, expenses, rate 
earned, and labor and management wage. The more profitable fanns showed 
$2,289 larger net income per year, of which $1,778 went to the operators and 
$611 to the landlords. Attention is called to the advantages to both owner 
and tenant of the livestock share lease as compared with the grain share cash 
lease. 

[Bariev ffrowing, L. F. Rickey and O. L. Stewart] (p. 177).—^Reasonable 
care in the growing and marketing of barley, it was found* would result in 
larger yields and premiums of 10 to 20 cts. per bushel for barley produced. 

[Financial operation of elevators, O. L. Stewart, L. J. Norton, and L. F. 
Rickey] (pp. 177-179).—^Data from 174 elevators for years ended between 
October 1, 1929, and September 30, 1930, in the project (B. S. R., 64, p. 889) 
.showed that daring the year the average net worth of stock increased $5, 
making it 142 per cent of par value; net earnings on par value decreased 6.72 
per cent, being 9.17 per cent; and net earnings on net worth decreased 6.14 
per cent, being 6.45 per cent. Of the companies, 29.4 per cent showed losses and 
29.9 per cent earnings of less than 8 per cent on net worth of stock. 

[Utilisation of Chicago gtaln storage space, L. J. Norton] (pp. 180, 181).— 
Data for 1930 in the study noted (B. S. R., 64, p. 889) showed that reported 
holdings on the first of each mouth in 1930 varied from 44 per cent of the 
reported capacity in July to 74 per cent in October, averaging 65 per cent for 
the year. 

[Boyhean prices, 0. L. Stewart and L. P. Rickey] (pp. 181-186).—A table 
and charts are given showing the index of soybean product values, by months 
September, 1929, to April, 1931, inclusive, and the imports of soybeans, soybean 
oil, and soybean cake in 1912-1980, 

[Price studies, L. J. Norton] (pp. 186, 186).—A table is included showing 
the average prices of selected Illinois farm products for the period 1921-1929, 
the year 1930, and the months January to March, 1981. 

[Farm la/nd temire and transfer, 0. L. Stewart] (pp. 186-188).—^In continua¬ 
tion of this study (H. S. R., 64, p. 890), a map is included showing, by counties, 
the percentage of Illinois farms operated by tenants in 1920, 1925, and 1930. 
A study of land tax delinquency in 10 counties showed an increase of 81 per 
cent in the amount of taxes on land sold in 1930 for general taxes over that 
in 1927. A study of warranty deed transfers of farm land in Champaign 
County showed an increase in transfers of tracts of less than 20 acres, 40 
acres, and 160 acres in the period 1928-1930 over the period 1926-1927. Of the 
warranty deed transfers In 1928-1930, 24.5 per cent were 80-acre tracts, 
19.4 per cent 40-acre tracts, 9.6 per cent 160-acre tracts, and 9 per cent less 
than 20 acres. Quit-claim deed transfers were less than 37 per cent of all 
transfers and were found to be decreasing. 

[Illinois hog mcMrJcets, L. J. Norton and R. C. Ashby] (pp. 188-191).—^In 
continuation of the study (B. S. R., 64, p. 890), tables are given showing for 
1980 the number of days on which the prices of top and good to choice light 
and medium weight hogs were higher or lower by multiples of 5 cts. per 
hundredweight at Chicago than at Bast St. Louis, and the median difference, 
by months January, 1930, to April, 1931, between the prices of top and good 
to medium light and medium hogs at the two markets. Some data are also 
given as regards prices of hogs in the Cincinnati and Indianapolis markets. 
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[Milh marketing, R. W. Bartlett and 0. A, Brown] (pp, 191-193).—Tables 
and a chart are Included, with some discussion, showing the membership in 
1930 of 10 producers* associations in Illinois and the volume of milk handled 
by each, and the monthly variations in sales of fluid milk and cream in 1930 
in the Chicago, Peoria, and Champaign markets. 

[Investigations in agricultural economics at the Pennsylvania Station, 
1930-31] (Pennsylvania Sta. Bui 266 (1931), p. 9).—A study of fluid milk 
marketing in the Pittsburgh territory, by F. P. Weaver and F. F. Lininger, 
showed that the production per farm for approximate 6,000 shippers varied 
from 139 lbs. in June to 97 lbs. in August, and that for producers not produc¬ 
ing primarily for the Pittsburgh fluid milk market varied from 148 lbs. in June 
to 82 lbs. in December. 

Amounts of bruises and undersized potatoes were found by Li ninger to be 
two of the most important factors affecting the wholesale potato price in the 
Pittsburgh market. Selling the largest potatoes as “bakers** in 16-lb. bags 
instead of as No. 1 potatoes in 120-lb. bags increased the farmer’s price about 
60 cts. per bushel. The additional cost was 14.4 cts. per bushel for labor and 
12 cts. per bushel for bags. 

Land utilization in a southeastern Ohio county, J. H. Sittebley, H. E. 
Moobe, and J. I. Falconbb (Ohio 8ta, Bui 485 (1981), pp* 88, pi 1, figs, IS )*— 
This bulletin reports the results of a study in Vinton County located in an area 
where a large percentage of the land is idle and not included in farms and 
much of the land Included in farms is also idle. The topography, surface cover, 
number and size of holdings, land in and not in farms, houses, school and 
church buildings, roads, land values, tax ddinquency, public revenues and the 
cost of government, and school expenditures are analyzed and discussed. 

The law of diminishing fertility of the soil, from the point of view of 
some of the Russian economists of today, J. W. Boldybest (Jour. Farm. 
Boon., IS (1931), No. $, pp. .^70-485).—The general position on tlie law of 
diminishing returns taken by Soviet economists is presented and discussed. 
The article is chiefly a review of the paper Concerning the “ Law ** of Dimin¬ 
ishing Fertility of the Soil, by H A. Miroshkhin,* who “ may be said to have 
been the outstanding exponent of the * orthodox * Soviet economic theory, repre¬ 
senting the group of scientists flatly rejecting the * so-called law of diminishing 
fertility of the soiV” 

The **agricultural ladder” in the careers of 610 Ohio farmers, F. D. 
TETEEA.TJ (Jour. Land and Puh. Util. Boon., 7 (1981), No. 3, pp. j837-S48, fig. i).— 
This is a study of 140 owners and 165 tenants in Madison County and 200 
owners and 105 tenants in Union County, Ohio. The counties are very simi¬ 
lar geographically, but in 1925 the former had 50.9 per cent of tenancy and the 
latter 31.3 per cent. Primary attention is given to the relation of the tenant 
stage to the other stages in attaining unencumbered ownership. 

The data indicate that while tenancy is a step to ownership for a consider¬ 
able percentage of tenants. It may be the top of the “ladder** for a noticeable 
percentage, and that this percentage has increased for present operators as 
compared with the two previous generations. The study also indicates that 
“with geographic and population factors relatively constant, the social-eco¬ 
nomic environment created by the tenure condition of surrounding fanners 
has considerable influence upon the behavior of the individual ferm operator.” 

Sdentifle organization of agricultural labor in Europe, M. M. N. 
Tcherkinsky (L^Organisation Sdentifique du TrwoaM Agrioole m Europe. 


>Pati Selsk. Ehoz., 1926, Nos. 5, pp. 3-13; 6-7, pp. 8-16. 
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Borne: Inst Internatl, Agr„ 1930^ pp. [JX]+i7(?).—TMs monograph is based 
upon a study of the existing documentation of the International Institute for 
the Scientific Organization of Labor at Geneva and visits by the author to 
Germany, Sweden, Finland, Poland, and Czechoslovakia. 

The agriciiltaral crisis, Vol. I (Geneva: League of Nations, Boon. Cow., 
1931 f pp, S22, figs, 8 ),—This report of the economic committee of the League of 
Nations is based chiefly on data presented to the committee and a delegation 
of the International Institute of Agriculture by experts acquainted with the 
general problems ol asrricultural economy at meetings in January, 1930, and 
January, 1931. Twenty countries were represented at the first meeting and 
24 countries and the International Federation of Land Workers at the second 
meeting. The general characteristics and causes of the crisis, the market con¬ 
ditions in the principal branches of agricultural production (special attention 
being given to cereals), and the possible remedies for present conditions and 
the various measures proposed or suggested to deal with the crisis are dis¬ 
cussed. While the report is intended to provide a world balance sheet of the 
agricultural situation, the expert consultations referred more particularly to 
European agriculture rather than to world agriculture. 

Part 2 (pp. 75-319) includes reports of the experts on conditions in their 
several countries ns follows: Argentina, Australia, Austria, Bdgium, Brazil, 
Bulgaria, Canada, Cuba, Czechoslovakia, Denmark, Estonia, Finland, France, 
Algeria, Germany, Great Britain, Greece, Hungary, India, Irish Free State, 
Italy, Japan, Latvia, Lithuania, Mexico, Netherlands, Dutch Bast Indies, New 
Zealand, Norway, Persia, Poland, Rumania, South Africa, Spain, Sweden, 
Switzerland, United States, Uruguay, and Yugoslavia. 

[Present trends in Canadian ngricultnrel (Canad. PoHt Sd. Assoc, Papers 
and Proa, 3 (1931) ^ pp. 133--163 ).—Included are the following papers presented 
at the annual meeting of the Canadian Political Science Association at Ottawa, 
May 29, 1931: Canada’s Foreign Trade in Agricultural Products, by T. W. 
Grindley (pp. 123-134), discussed by W. M. Drummond (pp. 162-164); The 
Economic Aspects of the Agricultural Problem, by J. B. Lattimer (pp. 135-144); 
The Sociological Aspects of the Agricultural Problem, by R. W, Murchie (pp. 
145-152); and A Program of Research in Agricultural Economics, by J. F. 
Booth (pp. 153-161).» 

[Outlook charts] (XJ. S, Dept Agr,, Bur, Agr, Boon., 1931^ [f], pp, [20], 
figs, 19; [«], pp, [30], figs. 28; [3], pp. [26], figs. 24; M], pp- [24], figs, 22; 
[3], pp. [37], figs, 33) .—These five mimeographed publications include charts 
with explanations on production, marketing, prices, supply and price relations, 
etc., of (1) hogs, (2) boof cattle, (3) poultry and eggs, (4) dairy products, 
and (5) potatoes, sweetpotatoes, and truck crops. 

Trends in purchasing power and cost of production of fruits, G. N. 
Motts (Michigan 8ta. Tech. Bui. 120 (1931), pp. 73, figs. 38).—The purpose of 
this study was to assemble data on costs of production, prices, and changes 
in the purchasing power of important fruits and their trends; to present some 
of the factors involved in the changes; to make comparisons of the changes 
in the purchasing power with those of butter, beef cattle, hogs, and wheat; 
and to sketch broadly the changes In the profitableness of growing fruits. The 
data were obtained from the U. S. Department of Agriculture and State pub¬ 
lications, State experiment station bulletins, trade publications, agricultural 
journals, etc. The production, yields, grades, and cost of production of apples, 
pears, peaches, plums, cherries, grapes, oranges, and grapefruit are discussed. 

• Also noted tn Hcon. Anual. [Canadal, 1 (1981), No, 7, pp. 1-4, 
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Charts and tables are included and discussed showing the trends in the pur¬ 
chasing power as follows: Apples —New York City 1855-1929, Detroit 1875-1929, 
Boston 1879-1925, Jonesboro, Ill., 1866-1890 and 1902-1928, Virginia 1867-1927, 
and New York, Michigan, Virginia, Colorado, Missouri, and Washington after 
1910; pears—New Yoik City 1868-1029, Detroit 1880-1929, and New York, 
I^lichigan, and California after 1910; peaches—^New York City 1857-1929, De¬ 
troit 1880-1929, and Georgia, North Carolina, Arkansas, Illinois, California, 
Michigan, and New York after 1910; plums—New York Oily 1872-1929 and 
Detroit 1880-1929; cherries—New York City 1876-1929 and Detroit 1885-1929; 
grapes—New York aty 1868-1929, Detroit 1880-1029, and Pennsylvania, Ar¬ 
kansas, California. New York, and Michigan after 1910; oranges—Florida, in 
New York City 1889-1929, and California, in New York City 1910-1928; grape¬ 
fruit—Florida, in New York City 1891-1929, and California, in New York City 
1911-1926; butter—New York City 1846-1929, Detroit 1876-1929, and Virginia 
1866-1927; beef cattle—New York City 1840-1891, Chicago 1866-1929, Detroit 
1876-1929, and Virginia 1867-1927; hogs—New York City and Chicago, 1840- 
1929 and Virginia 1867-1927; and wheat—New York City 1840-1929, Chicago 
1866-1929, and Virginia 1867-1927. The changes in land values, wages, ma¬ 
terials, fruit supplies and demand, etc., and their effects on costs and purchas¬ 
ing power are also discussed. 

The study showed that the costs of production in terms of goods are at 
present from 160 to 200 per cent of those in the period 1850-1876 for apples 
and approximately 200 per cent for peaches. The purchasing power in the 
Middle Atlantic and North Central States is at present about 325 to 175 per cent 
of its value in the period 1850-1875 for apples, and about 60 to 75 per cent of 
the 1880 value for pears. That for peaches Is now about 26 to 60 per cent of 
the 1850-1875 value, that for plums about 60 to 90 per cent of the 1880 value, 
that for fre^ sour cherries about 70 to 80 per cent of the 1880 value, that for 
grapes about 80 to 60 per cent of the 1880' value, that for Florida oranges in 
New York City about 60 per cent of the 1889 value, and that for Florida grape¬ 
fruit in New York City about 60 per cent of the 1891 value. 

The increase of cost and decrease of purchasing power as a group has resulted 
in a narrower unit margin of profit, but it is still sujaSciently wide to cause 
some expansion of fruit growing. Attention is called to the fact that further 
expansion at present should be made only under exceptionally favorable cir¬ 
cumstances, i. e., low growing and marketing costs. 

Manufacturing and marketing dairy products in Virginia, J. L. Maxton 
(Virginia 8ta, Bui, S80 (J931), pp. 35, figs, 7).—^This study was made to deter¬ 
mine how dairy products are being made and sold in Virginia and to analyze 
the factors influencing the efficiency of assembling milk and cream and the 
making and marketing of dairy products. The data were obtained by personal 
visits to creameries, condenseries, cheese factories, and receiving stations, 
usable cost and price records being obtained from 19 creameries, 30 receiving 
stations, S cheese factories, and 2 condenseries, Itecords were also obtained 
regarding farm butter making and the disposition of such butter from 165 
farmers and country storekeepers. The importance and distribution of the 
dairy industry in Virginia; farm butter, creamery butter, dieese, and con¬ 
densed milk production; the quality of creamery butter and cream; butter and 
oleomargarine consumption in Virginia; foreign trade in dairy products; sea¬ 
sonal price variations of dairy products; the costs of manufacturing and mar¬ 
keting creamery butter and the factors affecting such costs; and the disposi¬ 
tion of creamery butter sales are discussed. 

The peak of farm butter production in Virginia was in 1909, while the 
production of creamery butter increased yearly from 1915 to 1929. The costs 
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of assembling buttei*fat ranged from 2.5 to 6.09 cts. per pound, averaging 
4.44 cts. for the 30 receiving stations. The costs per pound of manufacturing 
and marketing creamery butter averaged 9.69 cts. for creameries making less 
than 100,000 lbs. of butter per year, 7.87 cts. for those making 100,000 to 199,000 
lbs., 7.76 cts. for those making 200,000 to 299,000 lbs., and 7.14 cts. for those 
making over 300,000 lbs. In 1929 the average prices paid per 100 lbs. of milk 
were for creameries $2.34, cheese factories $2.19, and condenseries $2.20 for 4 
per cent milk. Of 7,319 cream samples taken, 70 per cent graded No. 1, 22 
per cent No. 2, and 8 per cent No. 3. Of 400 butter samples, 30 per cent scored 
under 89, 41 per cent between 89 and 90, 20 per cent between 90 and 91, and 
only 3 per cent over 91. Cheese production has been less successful In Vir¬ 
ginia than butter making, because of the lack of largo volumes of milk from 
small areas. 

The following suggestions are made as to how farmers may increase net 
returns from milk production: (1) Production of higher quality of milk and 
cream, (2) insistence on payment on a quality basis, (3) more attention to 
feeding and handling of milch cows, (4) breeding more cows to freshen duiing 
the winter months, (5) elimination of the lowest producers and the addition 
of a number of high producers to herds, (6) the proper balance between crops 
grown and livestock kept, and (7)’ giving strict attention to the return of the 
manure produced by the herd to the cropped areas on the farm, thus increasing 
crop yields. 

The supply area of the Chicago livestock market, B. A. Dtjddt and D. A. 
IlEVZAN (Ohicaflo: XJniv, Chicago Press, I9S1, pp. XI+100, figs, 33).—A descrip¬ 
tive analysis is made of the shape, size, and changing dimensions of the supply 
areas for cattle, calves, hogs, and sheep during the period 1923-1929. Tbe 
contrasting types of production in different parts of the area and the resulting 
variation in seasonal movements; the changing character of purchases and 
shifting location of slaughter and their effects on density and seasonality of 
shipments from different parts of the area; and price differentials between 
competing markets and the differential costs of reaching different rival markets 
from identical supply areas are analyzed and discussed. 

The potential supply area of the Chicago livestock market, B. A. Buddy 
(Jemr. Farm Boon., IS (1981), No. 3, pp. 410-425, figs. This study continues 
that noted above and has for its objective the delimitation of the potential 
area of the hog supply for the Chicago livestock market under the condition 
of prices and costs of marketing prevailing during 1923-1929. Among the 
factors considered in discussing the competition between Chicago and each of 
the competing markets are average monthly prices for 200- to 250-lb. hogs, 
differences in terminal marketing charges, freight rates, shrinkage, train 
service, and time in transit. The theoretical potential supply area of Chicago 
is compared with the actual area as shown by a study of the data for mar¬ 
keting by county of origin at different markets in 1927. Maps are included 
showing the potential supply area of Chicago, the zones of indifference (net 
returns to shippers the same at either market) for Chicago and each of the 
competing markets, and areas from which each market in 192? received 75 per 
cent or over of the rail-haul shipments of hogs. 

Third report on the East Anglian pig recording scheme, A. W. M. 
KtTCHiN (Cambridge: CambHdge Univ., Anim. Nutrition Research Inst., IBSOf 
pp. S3).—This report is the third of the series previously noted (B. S. B., 65, 
p. 584), It analyzes the results obtained for the year ended March 31, 1930. 

International and domestic commodities and the theory of prices, L. B. 
SSapoloiht (Quart, Jour. Boon,, 4^ (1081), No. 8, pp. 4f^O-4^9, figs. $),—** The 
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first three sections of the present discussion treat successively of the concepts 
of international and domestic commodities, and of the factors which make 
for uniformity and divergence in the movement of the regional prices. The 
fourth section attempts a reformulation of the received notions, after a prior 
classification and analysis of what are broadly termed commodities and 
prices. The concluding two sections deal briefiy with practical and theoreti¬ 
cal applications.” 

[Family accounts of farm and small town families, E. C. Fbeeman and 
E. A. Wabdaix] (nUfioia Sta. Rpt 193L pp. fig. f).—Home accounts of 

111 families for the year 1930-31 showed average expenditures of $2,190, 
of which $637 was food, fuel, and shelter furnished by the farm. A table 
is included showing the distribution of expenditures for the families grouped 
by realized income. Savings, the automobile, and education were the outstand¬ 
ing indexes of the standard of living. All expenditures, except food which 
was 19 per cent lower due chiefly to reduced valuations of products furnished 
by the farm, were in line with those of 1929^0. 

AGEICULTTJEAL AND HOME ECONOMICS EDTICATION 

The fundamentals of an agricnltnral research programme, T. D. Jabvis 
(8oi. Agr., 12 (1981), No. 2, pp. 92-114, pl» 1, U)- —This is a plea for 

coordinated effort and correlated findings by dlfCcLent specialists In agricul¬ 
tural research throughout the world and for better interpretation and appli¬ 
cation of the results to farm problems. It is stated that “ there is a tendency 
for the research scientist to feel that when an isolated problem has been 
solved to Ms own satisfaction and that of Ms colleagues his efforts have been 
justified. But until these findings have been related to all others which have 
a bearing on their practical application to the farmers* problems, and until 
the whole is interpreted in terms easily understood by the farmer and exten¬ 
sion service, all agricultural research carried out at public expense remains 
a public liability. Before such application is possible, however, agricultural 
research must determine (1) the interrelation of the various environmental 
factors governing individual types of growth, and (2) the occurrence and 
distribution of distinct environmental coincidences throughout the agricul¬ 
tural world for purposes of study, comparison, and ultimtite economic distri¬ 
bution of crops.” 

The need for greater facilities for cooperation and exchange of ideas and 
for a carefully planned basic research program is pointed out. The aims 
and essential requirements of such a program, with special reference to the 
Province of Ontario but with possible international application, are indicated. 
This program begins with the division of the province into agricultural areas 
according to ecological characteristics and local modifying factors of environ¬ 
ment—soil, dimate, insect pests and plant diseases, and the like—considered 
in relation to one another and to the growth of crop plants. 

BalUi^re’s encyclopaedia of scientific agricultnre, edited by BL HtmTEB 
(London: Bailli^e, Tindall & Cox, 19S1, vols. 1-2, pp. XVI+1S61, pla. 29, 
figs. 45).—“The underlying idea of this encyclopaedia is the presentation of 
the results of scientific investigation in their application to the practice of agri¬ 
culture, With this object in view the main articles dealing with diiCerent 
branches of agriculture have been regarded as a basis around which others 
dealing with particularized features of research have been disposed.*’ “The 
main articles have been contributed by recognized authorities in country 
and abroad, and embody ip a concise form a survey of the present-day posi¬ 
tion,” 
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The subject matter is largely concerned with British agriculture, but in its 
oroad outlines is applicable to Canada, New Zealand, Australia, and large areas 
of the United States. Soils, the ordinary arable and pasture crops, improve¬ 
ments in and utilization of crop plants, plant diseases, insect pests, the technic 
of yield testing, fruit growing, market gardening, greenhouse crops, the storage 
and marketing of fruits and vegetables, and the scientific basis of foods and 
feeding receive considerable space. Breeds of livestock and agricultural 
machineiy receive but little attention. 

[Organization and teacliing pi^ocedm^e to be followed in evening agricul¬ 
tural schools on marketing] (Fed. Bd. Yooat. Ed. Monogs., 19S1, Noa. 10, 
pp. IJJ-fid; 11, pp. III+14; U, pp. ni+20; 13, pp. m+fS).—This series of 
monographs was prepared by J, H. Pearson, in cooperation with the Federal 
Farm Board as part of a program of education in the principles and practices 
of cooperative marketing of agricultural products. No. 10 deals with livestock. 
No. 11 with grain, No. 12 with cream or butter and fluid milk, and No. 13 with 
cotton. Bach includes suggestions to teachers; analysis of the job, including 
decisions to be made, factors to be considered, and information needed to apply 
factors; suggestions on teaching procedure for each factor; and a list of gen¬ 
eral sources of information. 

Analyses of sx)OGial jobs in quality milk production (Fed. Bd. Vocat. Ed. 
BuL 154 (^931), pp. Fil4-i7),—^Thia bulletin was prepared in cooperation with 
the Bureau of Dairy Industry, U. S. D. A., to provide teachers of vocational 
agriculture with current, reliable subject matter organized in teaching form, 
which will enable them to otfer systematic instruction on certain quality milk 
Jobs occurring in dairy enterprises.” 

Productive dairying, R. M. Wa&hbitbn (Philadelphia and London: J, B. 
Lippinoott Co., 1931, 4- cd., rev., pp. XXX+438, pi 1, figs. This Is a 

revision of the volume previously noted (B. S E., 37, p. 894). Job analyses, 
seasonal projects for teachers, and a section on vitamins have been added. 

FOODS—HUlOtlT NDTRITIOlSr 

The scientific study of the palatability of food, M. D. Swketman (Jour. 
Homo Econ., 23 (1931), No. 2, pp. 131-112), —^This is a critical discussion, with 
many references to the literature, of present methods of evaluating the palat¬ 
ability, or the sensation-producing qualities of foods. These are classified as 
of two types: (1) Comparison with scales, imaginary or material, and (2) objec¬ 
tive technics and apparatus giving numerical results. In the author’s opinion 
the measurement of preference or desirability is often more diificult than the 
measurement of the intensity of the qualities which constitute palatability. 
Three technics for the determination of preferences are discussed—^the survey 
of demand, the determination of the premiums paid for various Intensities of a 
quality, and controlled direct tests of food preferences. It is pointed out that 
generalizations based upon any of these preference studies should be restricted 
to the groups whose preferences have been studied, since food preferences 
depend on custom and the experience of the individual. The importance is 
emphasized of developing scientific methods for measuring palatability quali¬ 
ties. “Research workers are not alone in their Interest in this subject. 
Teachers, in their attempt to develop standards for appreciation among students 
and all those in commercial fields who deal with the processing of foods to 
meet consumer demands, are handicapped by the inaccurate and unrefined 
methods used in much of the study of palatability.” 

Biological value of mLved proteins in omnivorous and vegetarian diets, 
S. Wan and W. T. Lee (Chinese Jour. Fhysiol, 5 (1931), No. 2, pp. 163-119 ).— 
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In this continuation of a series of comparative studies of omnivorous and 
vegeterian diets, the biological values of the proteins of two omnivorous and 
one vegelaricin diet were determined by the Mitchell method as modified by 
Li (B. S. R., 63, p. 789). The diets included diet 1, or the Sherman diet 18; 
a new stock diet (diet 102) consisting of whole wheat 46, millet 20, dried lean 
beef 10, roasted soybeans 10, cod-liver oil 5, yeast 5, and McCollum salt mixture 
185 4 parts; and diet 41, one of the two vegetarian diets used throughout the 
investigations (E. S. R., 62, p. 91), Two series of experiments were run, in 
the first of which the diets were fed without modification and in the second 
diluted with cornstarch to bring the level of protein in each case down to 
10 per cent 

In the first series diet 1, containing 16.6 per cent of protein, gave a biological 
value of 72. diet 102, with a protein content of 21.8 per cent, 53, and the 
vegetarian diet 41, with a protein content of 16 per cent, 66. When fed at a 
10 per cent protein level, the biological values became 83, 89, and 74, re¬ 
spectively. When the diets were evaluated on the basis of protein consumption 
per gram of gain in body weight, the rats on the omnivorous diets 1 and 102 
made greater gains than those on the vegetarian diet 41. 

These results are thought to demonstrate the superiority of the mixed 
pioteins in omnivorous diets to those in a strictly vegetarian diet. 

Lack of marbling is not serious fault in baby beef (IlUriois 8ta, Bpt 19BL 
p. 85).—Studies by H. H. Mitchell, T. S. Hamilton, S. Bull, and P. 0. Olson 
showed that lack of marbling is not essential for quality in baby beef if 
there is a good covering of exterior fat on tho cut, as the lean may absorb 
fat from the surrounding tissue during cooking. In addition finished baby beef 
is naturally tender. 

During cooking boneless rib roasts lost approximately 8 per cent in weight, 
chiefiy a loss in water, and a further loss of water in the drippings increased 
the percentage to 9.4. Of the fat in the original cut 18.4 per cent was lost 
ia the drippings. Drying out of the lean meat and melting out of the fat 
was evident during cooking. Of the f&t melted from the fatty tissue 90 per 
cent went into the drippings and 10 per cent penetrated into the lean. As a 
result the /at content of tho lean increased 1.6 per cent, equivalent to 14.3 
per cent of the original content. The energy value of the lean increased 6 
per cent. 

Illinois wheat Hours shown to have ** two-in-one ” use (Illinois 8ta, Rpt, 
19Sly pp. 276-278).—In continuation of the long-time investigation of the baking 
qualities of flours milled from Illinois soft wheat (B, S. R., 64, p. 894), baking 
tests and chemical analyses have been made by S. Woodruff on five varieties 
(Pulcaster, Fulhio, Fultz, Michigan Amber, and Ilred). In addition to the 
flours milled as previously In the laboratory mills at Manhattan, Runs., flours 
were milled singly from Fulcaster and Fulhio wheat in a commercial mill 
at Germantown, Ill., in the usual manner of milling for the trade. The five 
varieties milled in Kansas yielded two grades of flour designated as “all 
middlings” and “clear,” the former representing about a 60 per cent patent. 
The wheat milled commercially in Illinois gave a 60 per cent patent grade and 
an “extra fancy” grade. These corresponded closely to the grades of soft 
wheat flour milled by the same mills for the ordinary trade. 

Analyses of the middlings showed a protein content of 10.2 per cent for 
the Ilred and from 8 to 9 per cent for the other varieties, as compared with 
11.45 per cent for a laboratory-milled single variety hard wheat, 12.67 per 
cent for a commercial hard wheat, and 7.69 per cent for a commercial brand 
of cake flour. The patent grades of the commercially miUed Fulcaster and 
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Pulhio flours contained 8^ and 8.89 per cent and the extra fancy 10.03 and 
9.58 per cent protein, respectively. The flours produced from the various 
Illinois wheat varieties are thus intermediate between the hard and very soft 
flours. In baking tests, good yeast breads and excellent butter cakes were 
obtained, thus showing that these flours can be used in place of either a hard 
bread flour or a iancy cake flour. Scores and volume ratings for breads 
made from the 1930 flour of all middlings and patent grades and from an all 
middling hard wheat and a commercial hard wheat flour are tabulated. The 
total scores did not vary greatly, but the loaves baked from the Illinois flours 
were in general of smaller volume than those baked from the hard wheat 
flours. 

The variability of loaf volume in experimental baking, A. B. Tbeloab and 
B. K. Laemoxje (Oereal Chem., 8 {1981), No, 2, pp, 95-113, figB , 5).—This paper 
reports a statistical study of the variability to be expected in making replicate 
bakes of the same flour. The study is based upon results obtained by three 
skilled workers, each baking 50 loaves of bread from the same flour In the 
same laboratory. 

Among the factors affecting loaf volume, as shown by the correlation studies, 
was the size of pan. Squat-Shaped pans produced larger loaves than the speci- 
fled tall pans of the standard baking procedure. The absence of sugar from the 
dough resulted in loaves not only of smaller volume but also of greater varia¬ 
bility. This variability was reduced and the volume increased by adding 1 
cc. of 0.1 per cent KBrOs solution to the mix. Fluctuations in the tempera¬ 
ture of the dough within a range of 28 to 32® C. as it came from the mixing 
machine had no measurable cflTect on the volume ot the loaves, and there 
was no variability in volume due to different positions of the loaves in the 
proofing cabinet 

The loaf volumes of the individual bakers showed systematic fluctuations 
throughout the day. The average volumes produced were 627.5, 624, and 
617.5 cc., respectively. These differences are considered to be sufficiently great 
to suggest differences in what is termed molding personality. Manual molding 
of the dough is thought to be an important factor in accounting not only for 
the differences in loaf volume of breads produced by different bakers but also 
for differences in loaf volume produced by the same baker. 

From a comparison of the differences between the volumes of duplicate loaves 
in the series and the range of differences in the whole series, the conclusion 
is drawn that “ the average difference between duplicates in a large series of 
experimental bakes may be expected to be approximately equal to, or a little 
less than, the standard deviation of the replicated loaf volumes. Thus, at 
least three times the average difference between duplicates should be taken as 
the minimum difference to be regarded as signifleant between volumes of single 
loaves baked from different flours.” 

Effect of moisture content of flour on heat of imbibition dev^oped 
during the mixing of bread dough, E. Gbewe {Cereal OTiem,, 8 {1981), No. 2, 
pp. 162-165, fig. 1 ).—^Data are presented showing that the heat of imbibition of 
bread doughs varies with the moisture content of the flour to such an extent 
as to be an important factor in bread making. The series of four flours 
tested varied in moisture content and corresponding temperature of the 
dough as follows: 13.1 per cent and 30.1® C., 11,6 per cent and 30.8®, 9.9 per 
cent and 32,1®, and 8.7 per cent and 33,4®, respectively. 

Certain relationships of potash fertilization and varieties of potatoes to 
table value, M. WHirrEMOim and B. M. Ktjscbxe {Rhode iBland 8ta. BvL 281 
{1981), pp. 16).—The general technic and the conclusions with respect to the 
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relation between potash fertilization and table value of potatoes, as judged 
by mealiness of the cooked product, have been noted from another source 
(B. S. R., 65, p. 91). The bulletin contains in addition a summary of the 
literature dealing with factors affecting the degree of mealiness in the cooked 
potato, data on the quantities and forms of potash aiiplied per acre to the 
plats upon which the potatoes were grown and the yields per acre, and a more 
detailed discussion of technic and treatment of the experimental data obtained 
during a 5-year period. 

The earlier conclusions that potatoes grown on soil fertilized with high 
potash are more mealy when tested as boiled, mashed, and baked products than 
those of the same variety grown on soil of low potash content were confirmed. 
Contrary to the earlier report in which it was slated that no difference could 
be detected between the mealiness of potatoes grown on soil fertilized with 
muriate and with sulfate of potash, the accumulated data over a longer period 
have shown the muriate to be more effective than the sulfate. The belief that 
mealiness is increased by increased starch content was apparently disproved 
by the fact that in 1928 and 1929 the more mealy potatoes contained less 
starch. 

Of the three varieties tested (Green Mountain, Irish Cobbler, and Rural 
Russet), none scored highest in all desirable qualities (color, flavor, and 
texture) and the differences in mealiness were insignificant. The Green 
Mountain scored highest for color and the Rural Russet for mild flavor. When 
the scores for mealy and very mealy were grouped togetlier, the Irish (Gobbler 
had a \ery slight advantage, but w'hen the scores for very mealy were con¬ 
sidered alone, the Green Mountain ranked first. These ratings were the result 
of 299 separate scorings recorded in the 3 years* work. “ This large number 
should serve to balance the unusual taste of any one individual.*’ 

The mineral, nitrogen, and fat content of some varieties of mature bean 
seed and of string beans, J. S. McHaeqxje and W. R. Roy {Jour. ’Nutrition, 3 
(J93J)f No. 5, pp. —^Analyses are reported of different varieties of seed 

and string beaus, including the dry mature seeds of Wlilte Navy, Black Wax, 
Brown Pinto, White Great Northern, White Lima, Red and White Ejdney, 
Brown Burpee Strlngless, Brown Cut Short, and Brown Kentucky Wonder beans 
and the immature seeds and edible hulls of green Kentucky Wonder string beans. 

In general the data show a high and rather uniform mineral content, with 
fairly high values for copper, manganese, zinc, and iron. Corresponding values 
for some of the constituents of the Kentucky Wonder bean at various stages 
of maturity, including the mature seed, the immature green seed (two-thirds 
grown), and the edible hulls after the removal of the immature seeds, all 
calculated to a moisture-free basis, are as follows; Crude ash 4.14, 5.28, and 
7.23, copper 0.0011, 0.0010, and 0.0012, manganese 0.0015, 0.0019, and 0.0039, 
iron O.OICO, 0.0270, and 0.0270, calcium 0.181, 0.274, and 0.G71, phosphorus 
0.509, 0.744, and 0.553, fat 1.37, 1.41, and 1.29, and nitrogen 8.84, 8.72, and 
2.97 per cent, respectively. 

Itfanganese, copper, and iron content of serving portions of common 
foods, M. A. Hopges and W. H. Peterson {Jour. Amer. Bietet. Asaoo., 7 (1531), 
No. 1, pp. 6L.id),—Using for the most part data reported previously on the Iron 
(B. S. R„ 68, p. 191; 59, p. 687), manganese (B. S. R., 68, p. 290 ; 69, p. 191), 
and copper (E. S, R., 62, p. 190) content of food materials and on the size of 
ordinary servings of these foods as given by Rose (B. S. R., 62, p. 686), the 
authors have c^culated the manganese, iron, and copper content of serving por¬ 
tions of 120 different foods and from these values the daily intake of these 
elements furnished by 16 different menus given by Rose for children, adolescents, 
men, and women. 
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“ Gntie manganese varies from 0.80 mg. for a child three to four years old to 
8.41 mg. for a working man, copper from 0.C8 mg. for the young child to 4.81 
mg. for the working man, iron from 4.60 for the child to 36.12 mg. for the man. 
The average daily intake, based on six family menus given by the same author, 
is as follows: Manganese 2.39 mg., copper 2.26 mg., iron 16.44 mg. Cereals 
supply the largest proportion of manganese and copper in these diets. Tege- 
tables and cereals are the chief contributors of iron. Fruits are an Important 
source of all throe elements. Because of the large quantity consumed, milk 
furnishes a large proportion of the total intake of iron in some of tliese diets.” 

Iron and copper in the diet (Jour, Amer, Med, Aasoo,^ (1931), No, 3, 
pp, ISO, 181). —^An editorial review of recent literature on the subject, particu¬ 
larly the paper by Hodges and Peterson noted above. 

A soluble soybean milk powder and its adaptation to infant feeding, 
K. 0. CnANo and B. Tso (Chmese Jour. Phy^ioh, 5 (1931), No. 2, pp. 199-203, 
figs. 2). —spray process is described for the drying of soybean milk (B. S. R., 
60, p. 492), and data are given on the composition of the powder and formulas 
for its use in infant feeding. As tested on one infant for a period of 84 days, 
the dried soybean milk preparation resulted in growth at a rate superior to the 
standard weight curves for healthy breast-fed infants. The powder was sup¬ 
plemented with cane sugar, calcium lactate, sodium chloride, water, cod-liver 
oil, and cabbage water. 

Food for children, B. S. Oabpenteb and H. N. Hann (U. 8. Dept Agr., 
Farmers* Bui. 1674 (7.931), pp. 11+22, figs. 8). —^This publication, which super¬ 
sedes Farmers’ Bulletin 717 (B. S. R., 35, p. 62), contains a discussion of the 
relation of food to good nutrition in children and of the types of food that 
meet the specific needs of the body. This is followed by general suggestions for 
planning the child’s meals, with illustrative menus and recipes. On the final 
page is a brief list of “ pointei’s for parents,” emphasizing the more important 
points to be considered in safeguarding the child’s growth and development. 

A comparison of this bulletin with the previous edition illustrates the changes 
which have taken place in the intervening 16 years in theories concerning the 
proper feeding of children. Less emphasis is now placed upon milk and more 
upon a carefully chosen variety of foods, although it is stated that “every 
child should have at least a pint of milk a day ” and that “ many child-nutrition 
specialists recommend a quart a day to insure sufficient calcium during the 
years of rapid growth.” Rather more emphasis is placed than formerly upon 
using a considerable part of the milk allowance in the preparation of a variety 
of dishes in place of as a beverage, in which form the child’s appetite for 
solid foods may be impaired. 

Increased knowledge of vitamin values has led to the recommendation of 
two seiwings each day of vegetables in addition to potatoes and two of fruits 
in place of one each in the former edition. In the discussion of meat and 
otlier protein foods, the importance of egg yolk and of liver as valuable 
sources of iron is brought out. In the earlier edition the statement was made 
that eggs for children should be poached, soft boiled, or coddled, but the 
present edition states that there is no reason why children should not have 
eggs prepared in other ways provided they are cooked slowly at a low tempera¬ 
ture so that they will be tender when done. 

The chief difference in the suggested menus lies in the much greater variety 
in the supper or evening meal. Here in place of the former slight variations 
in toast-milk-custard menus is a variety of foods, including fruits or vegetables, 
or both. In planning the midday dinner and evening supper for children, the 
slogan “one menu for all” is followed by careful selection and slight adjust- 
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ments in tlie menus for the adults. Greater attention is paid than formerly 
to variety in meals and to flavor, color, texture, and consistency of foods and 
food combinations in recognition of the psychological value of variety and 
attractiveness in helping to Influence the desire to eat. 

Agricoltural high school dormitories of Mississippi, D, Dickins (Jfiasis- 
sippi Sta. Bui. 293 (1031), pp. Ji2, Ms- 14).—This publication reports the results 
of a general survey of existing conditions with respect to enrollment, housing 
conditions, finances, student labor, food service, health of pupils, and cultural, 
social, and religious influences in the dormitories connected with the agri¬ 
cultural high schools in the State. A detailed study of the food consumption 
habits of the pupils in these dormitories has been noted previously (E, S. E., 
66, p. 193). 

The study, covering 47 schools, with a total of 3,467 students, 459 teachers* 
54 matrons, and 35 other persons living m the school dormitories, should be 
of particular interest to those in charge of similar dormitories in which the 
cost of maintenance has to be kept as low as possible. The charges for board 
in these schoools varied from $9 to $15, with an average of $11.63, per person 
per month. Of this total, 68 per cent was used for food, 9 for student labor, 
6 for salaries of the matrons, 5 for fuel, 5 for lights and water, 4 for wages, 
and 3 per cent for other expenses. Five hours of practical labor per week 
were required of all students in connection with the courses in agriculture and 
home economics. In addition, certain types of work were done by student 
labor, with pay at varying rates depending upon the task. About 30 per cent 
of the students had regular employment and a number odd or seasonal jobs. 

Farms were maintained in connection with all of the schools and these 
furnished a part of the food used in the dormitories. Since an analysis of 
the records of milk, butter, eggs, meat, fish, vegetables, and fruit used in all 
the boarding departments during one typical school day showed a general 
shortage in milk, fruit, and vegetables, it is suggested that with better coopera¬ 
tion between the agriculturist and matron in making a food budget to be sup¬ 
plied by the school farm the shortage might be overcome to a great extent. 
The chief recommendations are for a greater and more varied production of 
food on the school farm and the employment of trained dietitians for the 
food service. 

Overweight again reduced by system of sane dieting (lUimia 8ta. Rpt. 
1931, pp. 281t ^SS).—The study by H. T. Barto and S. 0. Hunger of the effect 
of modified diet and controlled exercise on body weight and physical fitness 
in overweight college women (B. S. E., 04, p. 895) has been continued by 
them along the same lines with four additional subjects, “ demonstrating again 
the possibility of safe reduction of weight by the use of simple, well-balanced 
diets readily available at ordinary eating places, and indicating that it is not 
necessary to resort to extremes in food selection to get a steady and reasonably 
rapid loss in weight.” 

Individiial variation in serum caldnm in normal men and women, E. E. 
Boynton and B. Gbekhetmeb (8oc. Expt. Biol and Med. Proc., j88 (1931), 
No. 9, pp. 907-913, Jf).—Serum calcium determinations by the Olark-Oollip 

modification of the Kramer-Tisdall method were made in duplicate on 14 
women and 11 men three times a week for 4 consecutive weeks and on 3 of 
the women for a period of 8 we^ The mean age of the men was 81,91 
years and of the women 27.82 years. 

The mean serum calcium level for the women was definite lower than 
for the men, the values being 10.01 and 10.31 mg. per cubic centimeter, respec¬ 
tively. The women also showed a greater daily variation and a greater abso¬ 
lute range In calcium levels. A study of the values for different periods of 
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the monthly cycle showed a tendency for the serum calcium to be highest 
in the premenstrual period and lowest in the menstrual period. It is conclutled 
that in women there is a regular cyclic curve of blood calcium level which 
is not present in men. 

Effect of copper and iron on hemoglobin of the rat in nutritional and 
hemorrhagic anemias, 0. S. Williamson and P. Ewing (8oo. ExpL Biol, and 
Med, Proc.i 28 (1981) y No, 9, pp. X076-10'18), —Comparable groups of rats were 
rendered anemic (1) by a milk diet and (2) by repeated bleedings, and 
attempts were made to regenerate hemoglobin in both groups by iron and 
copper feeding. In the nutritional anemia group, marked improvement was 
evident as determined spectrophotometrically as early as the twenty-fourth 
day, while in the other group no increase in hemoglobin was apparent even 
after 71 days. 

The effect of feeding sorghum and sugar-cane syrups on nutritional 
anemia, O. Sheets and B. Fbazieb (Jour. Home Econ,, 28 (1981), No, 8, pp. 
278-280, figs. 3). —^In this continuation of the nutritional anemia studies at the 
Mississippi Experiment Station (B. S. E., 64, p. 695). sorghum and sugarcane 
sirups have been found to be effective in the regeneration of hemoglobin in 
rats rendered anemic on whole milk. A mixture of three varieties of sorghum 
sirup fed to anemic rats in amounts to furnish 0.6 mg. of iron per rat daily 
6 days a week brought about an increase in hemoglobin from 4.8 to 13J2 gm. 
per 100 cc. of blood in 11 w’eeks, and a composite sample of sugarcane sirup 
fed at the same level an increase in the hemoglobin from 5.1 to 11.2 gm. in 
16 weeks, while calf’s liver fed at the same level of iron caused an increase 
in hemoglobin from 3 to 13.8 gm. in 12 weeks. A single sample of Crooked 
Top sorghum sirup fed at a level of 0.4 mg. of iron daily brought about an 
Increase in hemoglobin from 4.7 to 13.6 gm. in 14 weeks. 

When fed at a level of 0.25 mg. of iron, the composite sample of sorghum 
sirup was not quite as effective as the liver fed at the same iron level. It is 
noted that the rats receiving the mixed sorghum sirup at a level of 0»5 mg. 
of iron daily received 0.0014 mg. of copper daily, while those receiving sugar¬ 
cane sirup at the same level of iron intake received 0.0021 mg. of copper daily. 

[Vitamin studies at the Illinois Station] (Illinois 8ta. Rpt. 1931, pp. 118, 
119, m-275, fig, 1).—A further application by Mitchell (pp. 118, 119) of the 
paired feeding method (E. S. E., 63, p. 393) to the quantitative distribution of 
vitamins B and G (E. S. E., 64, p. 895) has led to the conclusion that the 
method is a promising one for the determination of relative vitamin concentra¬ 
tions in different foods and feeds. GPhis involves determining experimentally 
the smallest percentage of the material being tested in a ration adequate with 
respect to all other factors than the vitamin in question that is not improved 
by an addition of a small amount of a concentrate of the vitamin. In com¬ 
parisons by this method of the vitamin B content of corn and wheat, the 
minimum or critical percentages were 40 and 45 for corn and between 60 and 
55 for wheat, thus demonstrating that wheat is slightly inferior to com as a 
source of vitamin B. These values were obtained when the basal ration con¬ 
tained 18 per cent of casein, but it was found that when the ration contained 
30 per cent of casein only 30 or possibly 25 per cent of com was required, 

A further study by 0. E. Meyer and J. M. Smith (p. 271) of tikitiki as a 
source of vitamin B has confirmed the suggestion made in the previous report 
that it contains appreciable amounts of vitamin G, although it is not a potent 
source of this yitamin. Autoclaved tikitiki extract fed to rats at the rate of 
24 drops dally supported growth but not at a normal rate. Nearly as good re¬ 
sults were secured on 12 drops, but definitely poorer growth on 6 drops daily. 
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Autoclaved rice polisMngs fed as 50 per cent of the diet were found to contain 
enough vitamin G to support growth at a nearly normal rate. 

Earlier studies of Croll and Mendel (E. S. B., 54, p. 798) on the distribution 
of the vitamin B complex in the structural parts of the com kernel have been 
repeated by Meyer and Smith (pp. 271-278) with the newer technic for differ¬ 
entiating vitamin B from G. As had previously been found true for the vitamin 
B complex, vitamin B (Bi) was found to be concentrated almost entirely 
in the germ and thus lost to human consumption. 

A further study by M. Plant and Meyer (p. 273) of the value of yellow 
corn germs as the sole source of vitamins B and G for lactation in rats has 
shown that on the three levels at which the material was fed (40, 65, and 80 
per cent) the growth of the mother rats was below normal. In the animals 
receiving diets containing 65 and 80 per cent of corn germs, growth was 
accelerated by adding brewers’ yeast or tikitlki extract to the diet. Only a 
small proportion of the litters of rats on the unsupplemented diet reached the 
age of 3 weeks, and these were subnormal in weight. When the diet contain¬ 
ing 40 per cent of corn germ was supplemented with 15 per cent of autoclaved 
yeast there was a slight increace in the average weight of the litters at weaning, 
and when the diet was supplemented with 10 gm. of kidney daily, litters of 
normal weight were produced. When the diets containing 65 and 80 per cent 
of com germs were supplemented with brewers’ yeast or tikitiM, there was no 
improvement in the young. The pos<*ibility is suggested that the protem 
supplied by 18 per cent of casein and corn germs is a limiting factor in lactation. 

The relative concentration of vitamin B and vitamin G in oats as reported 
previously has been confirmed by Meyer and Smith (pp. 274, 275) In further 
studies. A comparison of several basal diets differing only in the source of 
energy has led to the conclusion that “ it is of the utmost importance to use 
a uniform source of carbohydrate or carbohydrate and fat in the basal diet 
in comparative vitamin B studies. The most sensitive diet for the determina¬ 
tion of the antineuritic vitamin was found to be the glucose-Orisco diet.” The 
paired feeding method of Mitchell, noted above, has been found adaptable to 
the vitamin B testing of oats, and with this method it has been determined 
that about 35 per cent of oats is necessary for normal growth when serving 
as the sole source of vitamin B. 

Various foods have been tested by Meyer and Smith (p. 275) as supplemen¬ 
tary sources of vitamin G with a 50 per cent oats diet during pregnancy and 
lactation in rats. Lactation was unsuccessful with 10 gm. of egg white or 25 
gm. of apple as a daily supplement, nearly normal with 10 and 15 gm. of lean 
beef, successful with 6 and 10 gm. of egg yolk, 30 and 40 cc. of fresh whole 
milk, and 40 gm. of head lettuce, and veiT successful with 10 gm. of beef kid¬ 
ney. Growth experiments to determine the vitamin B and G content of these 
foods have led to the conclusion that beef kidney, lettuce, egg white, and egg 
yolk are excellent sources of vitamin B and autoclaved beef kidney and let¬ 
tuce good sources of vitamin G as well. Apples were found to be a poor source 
of both vitamin s , and yeast ash was entirely Ineffective as a source of 
vitamin G. 

Vitamin studies.—AVui, The biological assay of food materials for 
vitamin A as influenced by yeast from various sources, H. B. Honeywell, 
B. A. Dijtcher, and J. 0. Ely (Jour, Nutrition, 8 (1981), No, 5, pp, Ji91~498, 
flga, 3) .—This continuation of the series of papers noted previously (B. S. E., 
63, p, 396) is the complete report of observations noted from a X)rogress report 
(B. S. B., 62, p. 397), leading to the conclusion that quantitative results in 
vitamin A assays will depend upon the nature of the yeast used as the source 
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of the vitamin B complex. The evidence presented suggests the possibility 
that yeasts from different sources not only differ in their vitamin B content 
but that some contain traces of vitamin A, while others do not. Both of these 
variations are thought to affect the accuracy of vitamin A tests. The data 
presented also suggest the possibility that what has been known as vitamin A 
may consist of two factors, one necessary for preserving the normality of 
epithelial tissues and the other possessing the growth-stimulating properties 
usually ascribed to vitamin A. One of the yeasts studied possessed antioph- 
thalmic properties but poor growth-promoting properties, while the other stim¬ 
ulated growth but possessed no power to prevent the development of the eye 
disease. 

lioss of vitamin A during the baking of thin butter cookies, H. T. 
Pabsons, L Stevenson, L Mitixen, and 0. Hobn (Jour. Home Boon., 23 (1931), 
No. 4, pp. 366-372, fig. 1). —^This is the complete report of a study noted from a 
preliminary report (E. S. B., 68, p. 92). The extent of loss of vitamin A in 
the baking of thin butter cookies to a light brown color (10 minutes in an 
oven at 320® P.) and subsequent storage for not more than 5 days is estimated 
to be from one-fourth to one-fifth the original vitamin A content of the dough. 

Utilization of vitamin A in the presence of mineral oil, E. A. Dutches, 
N. B. Guebbant, and W. I. Zihmebman (Pennsylvania 8ta. Bui. 266 (1931), 
pp. 8, 9). —^It is noted briefly that the utilization of vitamin A from a cod-liver 
oil-mineral oil mixture is satisfactory, although its utilization from a 
butterfat-mineral oil mixture is unsatisfactory (E. S. R., 68, p. 88). It is 
suggested that the difference may be due to the greater solubility in mineral 
oil of carotene, the precursor of vitamin A, tlian of vitamin A itself as present 
in cod-liver oil. 

Viosterol and cod liver oil: Comparative observations, E. 0. Pbathee, jb., 
M. Nelson, and A E. Buss, je. (Amer. Jour, Diseases Children, 42 (1931), 
No. 1, pp. 52-56). —Attention is called to the growing belief among some 
pediatricians and physicians that viosterol is a concentrated substitute for 
(*od-liver oil, without regard to the fact that viosterol furnishes only vitamin 
D while cod-liver oil furnishes both vitamins A and D. To demonstrate the 
difference in effects produced by the two materials, three groups of rats 
were ted a diet adequate in proteins, inorganic salts, calories, and vitamin B. 
One group received this diet without supplement, while each of the rats in 
the other two groups received drop daily of viosterol or cod-liver oil. 

In the animals on the basal diet alone or supplemented with viosterol, the 
well-known symptoms of vitamin A deficiency developed, particularly infection 
in the upper respiratory tract and intestines, while the rats receiving cod- 
liver oil showed no abnormality, “ Since * colds,* malnutrition, and intestinal 
Inadequacies are more frequent in children than rickets, this study em¬ 
phatically suggests that the apparently widespread substitution of viosterol 
for cod-liver oil in the diet of the child is not logical, and may result in an 
appreciable decrease of the child’s strength and resistance to infections,” 

The excretion of vitamin B by artificially fed infants, A W. Guuce and 
A L. Daniels (8oo. Expt. Biol, and Med. Proc., 28 (1931), No. 9, pp. 861, 862 ).— 
This is a preliminary report of a vitamin B balance experiment conducted on 
a group of 11 infants receiving a diet of cow’s milk, a carbohydrate modifier 
ftee from vitamin B, orange Juice, and cod-liver oil, with the addition in a few 
cases of a vitamin B-containmg extract The amounts of m ilk fed were 
comparable in some instances with the amounts usually recommended by 
pediatricians, 1.5 oz, per pound per day, but were somewhat higher in the 
case of infants younger than 8 months. The vitamin B values of the food 
98058—32-7 
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and excreta were determined by the usual feeding method, except that the 
experimental period was only 8 days in length. The unit of vitamin B was 
defined as the amount necessary to cause a young depleted rat weighing 
about CO gm. to gain from 1 to 2 gm. a day during this short period. As thus 
determined, the urine was found to contain from 13 to 40 units of vitamin B. 
The retention of vitamin B was fairly consistent at 8.4 units per kilogram of 
body weight. The addition of 12 units of vitamin B to the formulas in the form 
of 30 cc. of wheat germ extract brought about no significant change in the 
amount of vitanim retained. 

It is concluded that “ in general the amounts of milk necessary to furnish 
vitamin B for growth and to allow for losses through lack of absorption in 
the infants studied were found to be comparable with the amounts commonly 
prescribed for artificially fed infants, namely, 1.5 oz. per pound of body weight. 
With the younger baby slighUy larger amounts of milk would seem desirable. 
The data suggest that the vitamin B requirement per unit of body weight is 
higher in early infancy and decreases with a^e.*’ 

[Vitamin C in Idaho potatoes] (Idaho 8ta. Bui, 179 (1981), pp, SI. S2).— 
In this progress report a summary table is given of data supporting the con¬ 
clusion noted in the previous report (B. S. E., 63, p. 594) that the young imma¬ 
ture but growing potato (Idaho Eusset Burbank variety) “has better antiscor¬ 
butic properties than does the mature tuber or the one which has been in 
storage during the winter months.” In conducting the guinea pig tests, the 
Sherman diet and technic were used with the exception that the diet was modi¬ 
fied to include 1 per cent of cod-liver oil and the test period was reduced to 
8 wedks. The potatoes were prepared by cooking with the skins on for 30 
minutes in distilled water, after which the skins were removed and the pota¬ 
toes put throng a ricer, mixed thorou^y, and weighed out and fed promptly. 
All of the animals receiving as much as 4 gm. daily lived through the experi¬ 
mental period except those receiving potatoes which had been stored all winter. 
The average survival period of 5 animals receiving 6 gm. daily of the stored 
potatoes was 52 days as compared with 26 days for the controls in the same 
group. None of the animals receiving 8 gm. of the stored potatoes died during 
the 8 weeks. The minimum amount of the summer potatoes fed, 4 gm., did not 
give complete protection against scurvy. The average length of time before 
the appearance of symptoms In 30 animals receiving this dose was 63 days as 
compared with 14 days on the basal diet alone. 

It is noted that a few tests carried on with summer potatoes cooked without 
the !^ns indicated very little difference in antiscorbutic potency due to cooking 
without the skins. 

A metabolism room for the study of rats under controlled conditions of 
light and temperature, L. G. Wesson (Jour. Nutrition, 3 (19S1), No. 5, pp. 
439-501).—A brief description is given of a small metaboHsm room in which 
rats may be kept in darkness under controlled temperature and ventilation 
conditions. “By providing a room of this character in which not only the 
variations of temperature and light &om day to day and from season to season, 
but also the important diurnal variations, are avoided, it is believed that certain 
metabolic and vitamin standa r di za tions can be made which would otherwise be 
impossible, and seasonal variations can be better traced to the real underlying 
causes.” 

The me taboli c rate and respiratory quotients of rats following the inges¬ 
tion of dextrin and during fasting, L, G. Wesson (Jour. Nutrition. 3 (1931), 
No. 5, pp. 503-518, figs. 2).—Adult male rats were kept in the metabolism room 
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described in the paper noted above at a temperature of 28® 0. for 3 days or 
more to accustom them to th^r environmental conditions and were then fasted 
for from 18 to 24 hours, after which a test meal of dextrin was given and 
metabolism determinations were conducted at varying intervals following the 
test meal. 

By the fourteenth hour after the test meal, the metabolic rate, which was 
at first high (900 calories per square meter per 24 hours), had fallen to about 
710 calories and remained at about this level to the forty-fourth hour, the 
average being 718 calories per square meter per 24 hours. 

The hourly averages of the respiratory quotients after the dextrin feeding 
decreased rapidly to 0.744 at the sixteenth hour and more slowly, with ifilght 
diurnal variations, to 0.738 at the forty-third hour. The average respiratory 
quotient for the thirty-eighth to forty-fourth hour, inclusive, was 0.733 uncor¬ 
rected, or 0.722 corrected for protein metabolism. 

mSCEIXiOrEOlJS 

Work and progress of the [Idaho] Agricultural Experiment Station for 
the year ending Becember 31, 1930, E. J. Iddinqs {Maho Sta. Bui 179 
(19S1), pp. -47).—This contains the organization list, a report of the director, 
and financial statements for the Fedei*al funds for the fiscal year ended June 
30, 1930, and for the remaining funds for the fiscal year ended December 31, 
1930. The expefrimental work reported not previously noted is for the most 
part abstracted elsewhere in this issue. 

A year’s progress in solving farm problems of Illinois: [Forty-fourth 
Annual Eeport of Illinois Station, 1931], compiled and edited by F. J. 
KEULHOia (HUnoU Sta, Rpt, 1931, pp, 304, tigs, 66),—This contains the organi¬ 
zation list, a summary of the work, and a financial statement for the fiscal 
year ended June 30, 1931. The experimental work reported and not previously 
noted is for the most part abstracted elsewhere in this issue. 

Forty-fourth Annual Report of the Pennsylvania Agricultural Experi¬ 
ment Station, [1931], [E. L. Watts et al.] (Pennsylvania Sta, Bui, B66 
(1931), pp, 40, figs. 15).—This bulletin discusses briefly the work of the station 
for the fiscal year ended June 30, 1931, including a financial statement for 
this period. The experimental work recorded and not previouifiy noted is for 
the most part abstracted elsewhere in this issue. The results of a pasture 
fertilizer experiment hy F. D. Gardner (pp. 13, 14) and meteorological data 
for 1930, reported by C. O. Cromer (pp. 38, 39), are also noted. 

Insular experiment station (Porto Rico Commr. Agr. and Labor Bpt 1929, 
Eng, ed,, pp, 690-706). —^The experimental work noted in this report for 1929 is 
for the most part abstracted elsewhere in this issue. 

[Annual Repoit of Porto Rico Insular Station, 1930], R FEBNijmEz 
GaboLv et al. (Porto Rico Dept Agr. and Labor Sta. Ann, Rpt 1930, Eng. ed,, 
pp. 149, pis. 8, figs, 7; abs. in Porto Rico Commr. Agr. and Labor Rpt. 1930, 
Spanish ed., pp. 148-187, figs. 3),—This contains the organization list and a 
report of the director for the fiscal year ended June 80, 1930, the experimental 
features of which are for the most part abstracted elsewhere in this issue. 
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California University and Station.—^The staff of the Giaimini Foundation 
has been augmented by the appointment of Dr. Murray Reed Benedict of 
Harvard University as agricultural economist and Dr. Howard James Stover, 
instructor in prices and statistics in Cornell University, as assistant agricul¬ 
tural economist. Dr. Benedict will also serve as professor of agricultural 
economics and agricultural economist in the station, and Dr. Stover as assistant 
agricultural economist in the station. 

Dr. Frederick A. Brooks has been appointed associate in agricultural en¬ 
gineering with headquarters at Davis to conduct research along mechanical 
engineering lines relating to agriculture. Dr. Alden S. Crafts has been ap¬ 
pointed assistant botanist in the station to study the problem of weed control. 
To cooperate with the staff of the recently established Pacific Coast Apiculture 
Laboratory of the U. S. D. A. Bureau of Entomology at Davis, Dr. John E. 
Eckert has been appointed assistant professor of apiculture in the university. 
Dr. Harvey E. Thomas, assistant professor of plant pathology at Cornell 
University, has been appointed associate plant pathologist in the station to 
undertake studies of fruit tree diseases, with special reference to pear blight, 
for which the California Legislature has made a special appropriation of 
$16,000 for the current biennium. 

Dr. Joseph Kittredge, jr., senior silviculturist in the Lake States Forest 
Experiment Station, has been appointed professor of forestry and forest 
ecologist in the station, effective January 1. In cooperation with other di¬ 
visions of the College of Agriculture, the general field of forest Influences 
will be examined, including the effect produced by forest and chaparral on 
the run-off of water, soil erosion, and the climatic relationships. 

Kansas Station.—^Experimental fields for which appropriations were made by 
the last legislature have been established in south-central Kansas on three of 
the major soil types and will be used primarily to study problems relating 
to the production of the staple crops of the region. C. E. Crews has been 
appointed assistant professor of agronomy in charge of these fields, and has 
been succeeded as foreman of the agronomy farm by F. G. Ackerman, 

Similar experimental fields to be established in northeastern Kansas will 
include a bearing apple orchard, a field that will be planted to an apple orchard, 
a small field for the study of the problems of the small fruit industry, a field 
for experimental work with potatoes, and a general crop field on the principal 
glacial soil of the region. T. Bussell Reitz, now county agent of Wyandotte 
County, has been appointed assistant professor of horticulture in charge of 
these fields. 

Minnesota Station.—^The office of the station has recently been enlarged to 
Include a room for calculating equipment Dr. F. B. Immer has been em¬ 
ployed on a part-time basis as statistical adviser to the station, with the ex¬ 
pectation that he will assist In organizing the investigations and laying out 
procedure that will permit much more careful statistical analysis than has 
been heretofore possible. A statistician will be employed also to give service 
to various research divisions and to make compilations and tabulations and 
assist with the statistical analysis of data arising in station work. 
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EDITORIAL 

ECONOMIC AND SOaOLOGICAI. RESEARCH IN THE AGRICOLTCRAI. EZPERIHENT 

STATIONS 

Besearch in agricultural economics, rural sociology, and home 
economics has received nearly half of the Purnell funds thus far ex¬ 
pended. Of the $12,480,000 available under the Purnell Act from its 
enactment to June 30, 1931, $3,925,674 was utilized in agricultural 
economics and $486,743 in rural sociology projects. Home economics 
was allotted $1,500,845, or about 12 per cent of the Purnell funds, 
and the remainder was divided among at least 15 other recognized 
fields of agricultural science. Collectively, agricultural economics, 
rural sociology, and home economics have received a total of 
$5,912,762, or more than 47 per cent of the aggregate available from 
PumeU sources. 

These data, derived from material compiled for publication in the 
forthcoming annual report of the Office of Experiment Stations on 
the work and expenditures of the agricultural experiment stations, 
attest the prominence which these comparatively new lines of inquiry 
have come to assume in the station program. They demonstrate 
that the stimulus given to station research by the Purnell legislation 
has been availed of generally to supplement the production studies 
by economic and sociological investigations. They indicate further 
tW despite the difficulties experienced in expanding the organization 
of these fields so rapidly the emphasis laid upon this work has been 
consent and unmistakable. 

Comparison of the number of active projects somewhat unexpect¬ 
edly reveals a decrease in each subject. This decrease is slight, how¬ 
ever, from 838 to 881 in agricultural economics and 41 to 36 in rural 
sociology, and for neither subject should it be deemed significant of 
a dedine of either interest or activity. The completion of certain 
studies and the consolidation of others into larger undertakings is 
a more logical explanation. Of much greater importance is the fact 
that in agricultural economics the allotments from Purnell funds 
rose from $780,178 in 1980 to $812,956 in 1981 and that similar in¬ 
creases occurred in the State funds assigned to these projects. In 
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rural sociology the Purnell allotments decreased from $91,000 to 
$85,340, but even these lower figures represented a slight increase in 
the amount per project. 

Not only have the allotments of funds for such purposes been sub¬ 
stantial, but the report notes distinct advancement in such matters as 
the preparation of specialists to carry on the work, the methods em¬ 
ployed, and the scope of the attack upon the larger problems. Thus, 
in agricultural economics the research staff increased from 250 in 
1930 to 280 in 1931, the number holding the Ph. D. degree or its 
equivalent from 60 to 77, and the number holding master’s degrees 
from 126 to 134. The personnel had also become more experienced, 
and this was undoubtedly a factor contributing to the revision and 
restatement of many projects and the substitution of more effective 
methods of attack for those originally adopted. Specifically, note¬ 
worthy progress is reported in sampling and interpretation and in 
the improvement of statistical methods in general. 

In rural sociology, likewise, the improvement in quality of research 
has been uiunistakable. Here the tendency has been to substitute 
for the more generalized type of inquiry or survey earlier employed 
a more precise and specialized attack upon specific problems. 
There has also been a trend from contemporary or cross-section to 
historical studies. In point of intensity, the studies of this group 
have evolved from the community to the locality and, more recently, 
to the individual family. More study is being devoted to standards 
of living as reflected in farm family incomes and expenditures, and 
of late considerable interest has developed among sociological re¬ 
search workers in analyses of farm families taking the individual 
members composing the family as the unit of study. As soon as 
satisfactory methods of research can be developed, this more inten¬ 
sive type of study will, doubtless, become more general 

The world-wide depression has emphasized the need for more 
comprehensive programs of research, whether carried on severally 
or jointly by the State experiment stations and the Federal Depart¬ 
ment of Agriculture. This need is especially marked in the fields of 
agricultural economics and rural sociology, where there is an in¬ 
creasing appreciation of the fact that in addition to their local and 
individual significance, problems are often regional, national, and 
even international in scope. This realization has helped to bring 
about the consolidation of many projects into larger undertakings of 
greater economic and social significance and the formulation of 
others along broad cooperative lines. A significant development in 
such cooperative effort during the year has been the starting of an 
extensive three-year study of interrelated farm and home, educa¬ 
tional, and rural life problems of the Southern Appalachian High- 
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lands. This study is participated in and financed by five experi¬ 
ment stations of the area, the Bureaus of Agricultural Economics and 
Home Economics and the Forest Service of the U. S. Department 
of Agriculture and the Office of Education of the Interior Depart¬ 
ment, as well as a number of nongovernmental educational and 
religious organizations. It is expected that ultimately this study will 
supply a store of dependable data which should prove extremely 
useful as a basis for readjustments in the economic and social condi¬ 
tions of the rural people of the region. 

Another recent development is the distinct trend toward the cor¬ 
relation of natural science researches with those which are economic 
and sociological. This is encouraging, as Director W. C. Coffey of 
the Minnesota Station concluded in his recent address at the New 
Orleans meeting of the American Association for the Advancement 
of Science. As chairman of Section O, Agriculture, Director Coffey, 
speaking on the subject of The Relationship of the Natural Sciences 
and the Social Sciences in Agricultural Education in the United 
States, spoke in part as follows: “ On the one hand our agriculture 
needs a science to make us intelligent and efficient in our processes of 
production; on the other hand, it needs a science to make us intelligent 
and efficient in distributing our production and adjusting it to the 
logical demand for it. If the amount of production greatly exceeds 
the demand for it, interest in intelligent and efficient production 
and the science underlying it is sure to sag. If production should be 
unintelligent and inefficient, no system of distributing and adjusting 
production to demand could bring prosperity and better living to 
rural people. In these very simple terms, the essential relationship 
between the natural and social sciences in agriculture may be 
expressed.” 

Dr. B. Youngblood of the Office of Experiment Stations has ex¬ 
pressed a similar view in an address before the American Farm 
Economic Association entitled The Integration of Research and Ex¬ 
tension for Progressive Agricultural Adjustments. “ Through cor¬ 
relation and integration,” he declared, “ the customary lag between 
the discovery of important truths and their general adoption in 
practice will be materially reduced and time and money saved. 
Projects and programs will be strengthened and made more effectual. 
Both the forces of nature and of human society will be made to work 
for, rather than contrary to, the interests of the farmer and his 
family. The growing efficiencies and capacities of rural people will 
be diverted from the production of unprofitable surpluses and aU 
that they imply to the realization of remunerative incomes, praise¬ 
worthy standards of rural living, and cultural advancmnent.” 

It is doubtless true, as Director Coffey states, that in the past “ it 
has frequently been difficult for natural science workers to see an 
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important place for social science in the scheme of agricultural teach¬ 
ing and research.” It is also evident that “ through their determina¬ 
tion to discover principles and to secure reliable measurements of 
relationships the workers in social science are winning the respect of 
the natural scientists.” 

All this is well, for as Director Coffey points out, “ if we are to 
secure the full benefits of natural science teaching and research, 
under present conditions in agriculture, we must have a sotmd and 
adequate development of social science. It is the science upon which 
we must rely for finding the ways and means of making adjustments, 
of balancing production to the needs and desires of the people. Un¬ 
less these things are done, natural science teaching and research will 
be greatly weakened as potent influences in rural life. If they are 
done, if production is expanded only as fast as there is need for it, 
then the gains or benefits from natural science can be turned into 
better living rather than in surplus production. . . . 

‘‘The sources of wealth are to be found in goods and services. 
The farmer’s source of wealth lies in goods which he produces, hence 
he must maintain an active interest in production. In its productive 
phases agriculture is a biological industry and hence as subject to 
change and vanation as the biological forces themselves. The 
natural science worker in agriculture need have no fear of ever being 
out of a job, for his services will always be in demand. He will con¬ 
tinue to be called upon to make discoveries and to work out their 
applications. It will remain for social science to lead in determining 
where, how, and how rapidly they shall be applied. So for best re¬ 
sults, in fact for safe results, it becomes apparent that a knowledge 
of natural science must dovetail with a knowledge of social science. 
In turn each becomes the handmaiden of the other.” 



RECENT WORK IN AGRICULTURAL SCIENCE 


AGBICUXTTJEAL ASD BIOLOGICAL CHEMISTBY 

Studies of lignin in wheat straw with reference to lodging, M. Phillips, 
J. Davidson, and H. D. Weihe (Jour. Agr. Research [U. S.], 4$ (1931), No. 7, 
pp. 619-626 ).—^The authors of this contribution from the Bureau of Chemistry 
and Soils, U. S. D. A., showed that " wheat stalks from the plats which received 
sodium nitrate and where lodging had occurred in nearly all cases contained a 
higher percentage of methoxyl and lignin than did the stalks from the plats 
which received no nitrate and where no lodging had taken place. The cellulose 
was also greater, except in the last stages of growth, in the stalks from the 
plats where lodging had occurred than in the stalks from the plats where the 
plants did not lodge. .. . 

*‘The increase in lignin caused by an early application of sodium nitrate 
seemed to be directly related to the rate of application. The application of even 
excessive quantities of sodium nitrate to wheat at heading time did not bring 
about any appreciable increase in the lignin content of the straw. In the early 
stages of growth the ash content was higher in the stalks from the fertilized 
plat (lodged) than in those from the unfertilized plat (not lodged), but in the 
later stages the relation was reversed. 

“ Sodium nitrate caused a distinct decrease in the silica content of the straw. 
The results on the silica content of the straw seem to furnish new evidence in 
support of the original view of Liebig, who maintained that lodging was caused 
by a deficiency of silica in the straw.” 

On the breakdown of cystine and of cysteine by exposure to light [trans. 
title], F. Lieben and E. Molnas (Biochem. Ztschr., 230 (1931), No. 4-6, pp. 
$47-352 ).—^Both cystine and cysteine were found to show, when exposed either 
to the light of a quartz tube mercury vapor lamp or to diffuse daylight, a 
breakdown which, though quite definite, was, especially in the case of the 
cysteine,* much slower than that of aromatic amino acids. The decomposition 
of cystine in diffuse daylight proceeded only in an alkaline medium, but In the 
case of the cysteine it was necessary to work with an acid medium since in 
alkaline solution the cysteine was decomposed even with no exposure to light. 
For the reaction in acid solution the use of hematoporphyrin as a sensitizer 
was found necessary. Although the sensitizer was necessary to the promotion 
of the reaction by the daylight, under the mercury vapor lamp little difference 
could be detected between the reaction rates of the sensitized and the unsensl- 
tized samples. 

The irradiation products of the cystine reduced, when added to trytophane, the 
Voisenet color reaction of the last-named amino acid, an effect which the cystine 
itself did not have. A similar, though less marked, effect upon the Millon r&* 
action of tyrosine was also observed. 

Experiments were made on the effect of diffuse daylight upon the reduction 
of methylene blue by cysteine with the result that the difference between the 
rates of decolorizatlon of the illuminated and of the nonillumlnated samples 
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increased with decreasing pH values, whereas the decolorization periods were 
themselves sharply increased. 

On the relation between cholesterol and certain protein fractions [trans. 
title], W. N. Nekludow {Bioehcm. ZUchr,, 232 {1931), No. i-5, pp. 5d-57).— 
The author finds a certain part of the cholesterol content of normal horse and 
dog blood serum to be firmly united with the globulin fraction and with a part 
of the fibnn. A similar union with certain fractions of hen’s egg albumin and 
a part of the fractious precipitable from horse blood serum by tungstic acid, 
used according to the method employed for the separation of the globulin and 
albumin fractions, was also observed. Less stable combinations of cholesterol 
with some protein fractions from the same sources are also noted. 

On the question of the presence of proteolytic enzymes in semm [trans. 
title], K. XoKOTA (Biochem. 232 {1931), No. 1~3, pp. 5&-68, ftg. i).— 

The serum of human blood was found capable of hydrolyzing, to a limited ex¬ 
tent, animal blood fibrin, but it was unable to attack human blood fibrin. 
Serum from carcinomatous and from luetic patients was also incapable of at¬ 
tacking human fibrin, and had no greater effect upon animal fibrin than did 
serum from normal individuals. The effects of certain physiological experi¬ 
ments on the protease content of the serum are also noted. 

The inhibiting effect of oxidase on the reduction of sulphur by potato 
and gladiolus juice, J. D. Gxjthkee {Contrlh. Boyce Thompson Inat, $ (1931), 
No. 1, pp. .—Noting that the sulfur-reducing reaction is “of especial 

interest, since it is characteristic of sulfydryl compounds such as glutathione 
and cysteine,” the author presents results of experiments indicating that treat¬ 
ment of dormant potato tubers or gladiolus conns with ethylene chlorohydrin 
resulted in an increase in the power of the juice to reduce sulfur to form hydro¬ 
gen sulfide. This action was ina*eased by boiling the juice or by carrying out 
the reaction in a nitrogen atmosphere. Addition of unboiled juice to boiled 
juic'e resulted in a decrease in hydrogen sulfide production. Fresh Juice ap¬ 
peared to catal^ ze the oxidation of hydrogen sulfide. 

“These results are explained by the presence of oxidase In the unboiled 
juice. In the presence of oxjgen. the oxidase exerts an inhibiting effect by 
catalyzing either the oxidation of the hydrogen donors responsible for the re¬ 
duction of sulfur or the oxidation of hydrogen sulfide as it is formed. An ex¬ 
planation is given for apparent inconsistencies in the literature dealing with 
the effect of heat on the power of tissues and extracts to reduce sulfur.” 

On the presence in apples and other fruits of a dihydroxyphenyl deriva^ 
tive and of a specific enzyme [trans. title], K. Spitzes {BiocJiem. Ztschr., 231 
(1931), No. ^-6. pp. S09'-313, figi. 2).—^In apples, pears, and other fruits the 
author established the presence of an orthodihydroxyphenyl derivative, oC 
which the observed reactions (alteration by tyrosinase, etc.) made its identity 
with dihydroxyphenyl^lanin highly probable. An enzyme acting specifically 
upon the last-named compound was found in apples and pears. This enzyme 
W'as without action upon tyrosine. It is noted that the discovery of a chromo- 
genlc substance and of an enzyme having a specific action upon it furnishes a 
possible explanation of the brown coloration of apple tissues. 

On the presence of ergosterol in the human brain [trans. title], I. BL 
Page and W. Menschick (Biochem. Ztachr., 231 (1931), No. 4-6, pp. 446-459, 
ftga. A study was made of the absorption spectra of the purified sterol 
fractions from brain tissue at various stages of development from that of the 
fetus to that of the adult. The sterols from the younger stages showed absorp¬ 
tion maxima at 294, 283, and about 250g, the first two maxima being ascribed 
to ergosterol, while the origin of the broad absorption band at 260^* could 
not fully be explained. Precipitability by digitonin and the effect of the in- 
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radiation of the substance with ultra-violet light supported the authors’ opin¬ 
ion as to the identity of the substance responsible for the absorption maxima 
at 294 and 283/* with ergosterol The absolute quantity of the ergosterol 
present in the brain tissues examined had its maximum in the case of an in¬ 
dividual less than 1 year old and became noticeably less at the higher ages. 

Influence of solvents on the activation of ergosterol, 0. B Bnxs, B. M. 
Honeywell, and W. M. Cox, jr. (Jour. Biol. Chem., 92 (1931), No. 3, pp. 
601-60i, fig, t). —^Following the method noted previously (E. S. B., 61, p. 294), 
activation curves have been obtained for ergosterol irradiated in cyclohexane 
and ether and these compared with the previous curve for alcohol. The three 
curves of the activation in biological units plotted against time were of the 
same general shape but widely different dimensions. With alcohol, the maxi¬ 
mum cod-livor oil oceflicient was reached in the shortest time, 22.6 minutes, 
but the maximum was lowest (250,000) and the decline in potency most rapid. 
With cyclohexane, the maximum was higher (330,000) and was reached in 
27 minutes, after which the decline was more gradual. With ether, the maxi¬ 
mum was by far the highest (710,0001 and was reached in 4 hours and 12 
minutes, with a relatively more rapid but absolutely less rapid decline to a 
cod-liver oil coeflSclent of 23,000 after 18 hours. 

Spectrographic examinations made in parallel showed no structure definitelj^ 
attributable to the vitamin, but apparently a mixture of decomposition products 
or by-products, the composition of w^hich was influenced by the conditions of 
the iiYadiation. 

The authors are unable to offer any satisfactory explanation for the different 
effects of the various solvents. 

On the behavior of phosphate buffer mixtures with various cations 
[trans. titlej, S. M. Neuschlosz and E. PIrez IbAxez (Biochem. ZUchr.. 232 
(1331), No. IS, pp. 106-122, fg^. 4). —An analysis was made of the SSrenson 
figures for the pH values of the phosphate buffer mixtures, the tabulation of 
the calculated and the actually determined figures bringing out the inaccu¬ 
racies of the previously accepted formula, while at the same time it was shown 
that much closer approximations of the actual experimental results can be 
calculated by the use of a modified equation of wliich the derivation is given. 
Report is made of pH measurements in potassium phosphate and ammonium 
phosphate mixtures, and a study of the effects of total concentration and 
of neutral salts on pH values in solutions of the potassium and ammonium 
phosphates and of freezing point determinations and conductivity measure¬ 
ments in the same buffer solutions. 

The new equation, taking into consideration some factors not taken care of 
by the generally accepted formula, Is shown to be practically in exact ac¬ 
cordance with the experimental figures given. 

The pH values of primary and secondary ammonium phosphate solutions were 
found always lower than those shown by the coiTesi)ondiug potassium salts, 
the difference being attributed first to a lessening of the activity of the ion 
HPO^ In the presence of ammonium ions, and second to the hydrolysis to 
which secondary ammonium phosphate is subject in relatively alkaline solu¬ 
tions. Taking these two conditions into consideration, the authors developed 
the buffer equation for ammonium phosphate mixtures, which gave figures in 
good agreement with the results of actual measurements. 

The differences between the acidities of potassium phosphate and ammonium 
phosphate mixtures Increased witli the rising total phosphate content and with 
additions of sodium chloride. The osmotic and conductivity factors for diam- 
monium phosphate were smaller than those shown by the dipotasslum salt 
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solntions of like concentration, but the primary phosphates did not show these 
differences. 

On the general theory of boiling-point rules, T. S. Whseleb (Phil, Mag, 
and Jour, 8oi., 7 ser,, 12 (19St), No, 78, t)p. 685-689), —^“No attempt has yet 
been made ... to treat the theory of boiling-point rules in a general man¬ 
ner. To do this Is the object of the present paper.” The work presented con¬ 
sists of mathematical analyses of (1) boiling-point rules for temperatures of 
equal vapor pressure, (2) boiling-point rules involving relations other than 
that of equality between vapor pressures, and (S) the extension of boiling- 
point rules to liquids other than a standard liquid. Following this, the gen¬ 
eral principle underlying all boiling-point rules is indicated. 

An apparatus for the continuous extraction of large quantities of liquids 
at elevated temperatures [trans. title], F. Wbede (Blochem, Ztsohr,, 231 
(1931), No, IS, pp, 173, 174, fiff- i)—The apparatus described and figured con¬ 
sists essentially of a cylindrical extraction vessel of a capacity of some 5 kg., 
into the ton of which an Inlet from the boiling fiask brings the vapor of the 
solvent, to be condensed by a reflex condenser set into the head, and to drop 
from the condenser through the liquid to be extracted; while an escape tube, 
reaching the bottom of the extraction vessel and passing out somewhat below 
the vapor inlet, permits the return of the extractant to the boiling flask when 
the level of the liquid in the extraction vessel rises above the highest point 
in the return system. The apparatus is, therefore, designed only for solvents 
heavier than the liquid to be extracted. A second condenser, in series with 
the solvent condenser, returns the water or other liquid used in the heating 
jacket and so permits the continuous use of a small quantity of jacketing 
liquid. 

A new titration colorimeter Etrans. title], K, Maykb (Biochem, Ztsohr,, 
231 (1931), No, 4-6, pp, 314S16, fiff, f).—The device described and illustrated 
brings together for comparison in a divided-field eyepiece the light transmitted, 
respectively, through the solution undergoing titration and a standard solution 
or standard glass color filter. The titration vessels, of which, in the design 
of the apparatus here shown, either 40 or 100 cc. sizes may be used, are set 
in a box supported on a suitable stand and provided with openings over which 
the titration vessels and the color standard are placed, an arrangement of 
prisms turning the lijrht passing down through the two openings into the 
divided-field eyepiece, which projects horizontally forward over the front of 
the boxlike portion of the apparatus, near its base, A vertical support rod 
centrally placed directly behind the box carries a revolving head holding two 
pairs of burettes, so that any one of the four may be brought over the titration 
vessel merely by turning the head. 

The applicability of two-color indicators to the photometric dietermina- 
tion of hydrogen-ion concentration [trans. title], H. Lxnseb (Biochem, 
Ztschr., 230 (1931), No, 4-d, pp, 285-289, figs, -J).—A condensed mathematical 
discussion of the underlying principles of the application of indicator photom¬ 
etry to the measurement of H-lon concentration is followed by a brief state¬ 
ment of the method used, and the experimental results are presented in the 
form of graphs and a short discussion. It is concluded that in general only 
the single-color indicators are capable of giving optimal results in the pho¬ 
tometric determination of H-lon concentration. The two-color indicators 
appeared for tlie most part Ill-suited to this use. 

A titrimetric method for the determination of inorganic phosphorus in 
blood serum [trans. title], L. 0aki?av6 (Biochem, Zteohr,, 237 (1931), No, IS, 
pp, idd-iSS).—The author describes an adaptation of the common procedure of 
precipitation by magnesia mixture, re-solution of the precipitate and conversion 
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to pliosplioxQolybdate, treatment with excess of standard sodium hydroxide, 
and titration of the excess with standard hydrochloric acid, the modidcation 
of detail being such as to permit accurate determinations in 1 cc. of blood 
serum. It is stated further that even from 0.5-cc. samples of the serum usable 
figures were obtained. Prior to the precipitation of the phosphate, calcium 
was removed from the serum by treatment with ammonium oxalate. 

Mectro-nltrafiltration, a method fop the determination of the physical 
status of the minerals in the serum [trans. title], R. Spdsgles (Biochem. 
Ztsohr,, 230 {1931)^ No, pp, 233-258, figs, 2).—Essentially, the procedure 
detailed consisted in carrying out first an ultraflltralion through a collodion 
filter membrane in the usual manner, with the aid of the suction pump. The 
residue retained by the filter after the more usual form of ultrafiltration is 
further treated, without removal from the cup of the suction filtration set-up, 
with an electric current introduced by means of a platinum anode on the 
walls of the filter cup and a platinum cathode surrounded by a balloon-form 
filter covered with a collodion membrane. The applied voltage was gradually 
increased with the increasing resistance of the material under treatment, a 
current flow of more than 0.6 ampere being avoided, however, in order to pre¬ 
vent excessive heating, and the process w^as continued for about 1 iiour after 
the solution appeared no longer to conduct the current at all. The cathode 
Alter balloon then contained a clear solution in which the cations could readily 
be determined. 

On the microdetermination of calcinm and phosphorus in the blood and 
in the tissues [trans. title], G. Widmabk and B. Vahlqxust (Biochem, Ztsclir,, 
230 (1931), No, JjrO, pp. 243-232), —^The principal Improvement here introduced 
into the methods mentioned consists in both cases in the washing of the pre¬ 
cipitate with the use of a small porous porcelain filter thimble. In the case both 
of the calcium, precipitated as the oxalate and determined by permanganate 
titration, and of the phosphorus, precipitated as phosphomolybdate and finally 
determined by titration with 0.04 n sodium hydroxide, the original sample is 
digested with sulfuric acid to partial destruction of the organic constituents 
and is further heated with the addition of successive small portions of nitric 
add until clear, after which the procedure, up to and through the precipitation, 
is of the usual type. 

The figures obtained indicate the possibility of determining calcium in 2^c. 
plasma samples with an error of not over from 2 to 8 per cent, phosphatid 
phosphorus in 1 cc. of plasma, and acid-soluble phosphorus in 2 cc. with but 1 
per cent error. To attain this degree of accuracy in analyses of tissues, it 
is considered necessary that the samples should contain from 0.2 to 0.3 mg. of 
caldnm and from 0.05 to 0.1 mg. of phosphorus. 

The microchemical determination of lead and mercury in the organism 
[trans. title], H, Bto (Bioclbem, Ztadhr., 230 (1931), No, 4^, pp, 299-303 ),— 
A sulfide precipitate having been obtained from a suitable solution of the 
completely oxidized material to be tested, the sulfide was redissolved in hot 
dilute nitric acid, this solution was evaporated to dryness, and the residue was 
taken up in three drops of 0.1 w nitric add. One drop of this material was 
evaporated on a slide, treated with a drop of 2 per cent copper acidity solution, 
again evaporated, and then treated further with a small drop of a reagent con¬ 
sisting of a mixture of equal parts of glacial acetic acid, saturated ammonium 
acetate solution, and water, to which mixture was added an equal volume of a 
saturated solution of potassium nitrite. A small drop of this reagent was 
permitted slowly to flow over the dried residue on the slide, scratching of the 
slide being avoided so that the crystals might not be too minute. In the 
presence of lead, small brown and larger black cubic crystals were seen on ^am- 
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ination with the microscope. The eompound formed is described as the triple 
nitrite, 

The two mercury tests given consisted (1) in taMng up the mercury as the 
free metal from the solution of the completely oxidized sample on a piece of 
bright copper wire, the mercury being subseciuently distilled oft in a small 
glass tube so that the minute drops of condensed mercury in the cooler part of 
the tube could be recognized microscopically, and (2) in the precipitation of 
crystals, considered readily identifiable under the microscope, of mercury cobalt 
tijlocjanate. 

A colorimetric iron method for biological materials, L. Ascham {Jour, 
Some Boon,, 23 (1931), Xo. 8, pp. 77d-77tJ).—This contribution from the Georgia 
Experiment Station describes slight modifications in the Kennedy method for 
determining iron in biological materials. 

Colloidal zlrconic acid as a reagent for the removal of proteins [trans. 
title], J. Ebdos and J. Stiafi (Biochem. Ztsohr,, 231 (1931), No, i-5, pp. 6-12, 
4).—A new method for the preparation of zirconic acid from zirconium 
tetrachloride was developed, the procedure consisting essentially in the heating 
of the tetrachloride, finely ground, with glacial acetic acid and further heating 
in a stream of dry steam. This treatment was necessitated by the failure of 
the zirconium tetiachloride to hydrolize fm*ther than the oxychloride, ZrOW, 
even on prcdonged boiling with v^ater. By means of filters of known pore diam¬ 
eter the particle size of the zirconic acid (ZriOII)^) obtained was measured. 

The colloidal suspensions of the new reagent were tested as protein pre- 
dpitants with respect to gelatin solutions, blood serum and plasma, and solu¬ 
tions of albumin, globulin, and fibrinogen. The characteristics of zirconic acid 
as a protein precipitant, and the advantages of its use for this purpose, are 
considered, and experimental results are noted. It was found that a 5 per cent 
suspension of the reagent was most suitabla 

On the application of the method of Folin to the determination of amino 
nitrc^en in 0.2-cc. samples of blood [trans. title], S. A. Powosinbkaja 
(BiOehein, ZiscJr., 232 {1931}, No. 1-3, pp. 69-71, fig. 1 ),—^Finding neither the 
method of Van Slyke (E. S. R., 26, p. 22) nor that of Folin (E. S. R., 53, p. 
711) applicable without modification to the examination of the small samples 
to w^hich he wished to limit himself, the author reduced the quantities of the 
reagents used in the Folin method to one-fifth those originally prescribecL 

Because of the small volume of liquid for comparison it was necessary to 
use the Autenrieth colorimeter in place of the Dubosque, and for filling the 
wedge of the Autenrieth instrument a permanent standard color solution was 
deemed necessary. This solution w’as made up of 30 cc. of 1:10,000 methyl 
orange solution and 5 cc. of carbol-fuchsin solution (1:10,000), to each 11 
cc. of which mixture were added from 1 to 10 drops of a 1:200 litmus ex¬ 
tract and from 2 to S cc. of water. Comparing this more permanent standard 
in the colorimeter with the Folin standard, the author found it possible to 
obtain a very satisfactory color match. The more permanent color solution 
could be used for a series of determinations in the wedge colorimeter, for 
which use, it is stated, the Folin standard was found unsuitable. 

A microdetermination of the reduced and of the total glutathiones of 
the liver [trans. title], J. KtHNAXj {Biochem. Ztachr., 230 (1931), No. 4-6, pp. 
SS3-372 ).—^The effects of the dilution factor, of the acidity, and of the temi^era- 
ture on the Iodine-reducing power of crystalline glntathione were investigated, 
together with the reducing action of sodium cyauid on oxidized glutathione in 
very dilute solutions. On the basis of the results obtained a method for the 
determination of the reduced and of the total glntathione In 0.5-gxn. samides 
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of liver was elaborated, the range of error of the results being indicated as 
±4 per cent. 

A note on the iodomet^ric titration of glutathione [trans. title], £3. J. King 
and 0. C. Lucas {Biochem. Ztscl^r,, 235 (1931)^ No. 2-5, pp. 66-69, /7p«. 2).— 
The authors* results indicate that accurate values for the glutathione content 
of any solution can only be expected if the iodine titration be carried out at 
an acid reaction and at a temperature below 25® C. A graph of the pH rela¬ 
tions of the titration shows a curve which begins to rise between the pH values 
5 and 6. The temperature data upon which the limitation above noted is 
based are similarly shown. 

The determination of potassium and of nitrites in very dilute solutions 
[trans. title], R. A Heezneb (Biochem. ZtacJir., 287 (1931), No. 1-3. pp. 
129-182). —^The author proposes to determine both nitrites and potassium, in 
1-gm. samples of soil, for example, by an application of the reaction of the dia- 
zotization and azo dye formation in an a-naphthylamine-sulfanilic acid solution. 
The potassium is precipitated by a sodium cobalt nitrite reagent in the form 
of potassium cobalt nitrite, of w’hich the nitrite content serves as the basis of 
a colorimetric determination carried out like that of the nitrite content itself. 

METEOEOEOGY 

The future of agricultural meteorology, W. A. Matticb (U. 8. Mo. Weather 
Reo., 59 (1951), No. 7, pp. 274, 275). —^Attention is called to the inadequacy of 
data from ordinary meteorological investigations as a basis for statistical 
studies of crop production as related to weather conditions. “To enable us 
to know just how the weather is atfecting a crop at any time, to forecast crops 
accurately, and to practice agricultural meteorology as a science and not as an 
art, we need accurate and comparable data of weather and of crop progress, 
with the details of various weather phases and of crop development from 
plrnting to harvest accurately observed and recorded on the ground.*’ 

The influence of weather on crops, 1900—1930: A selected and anno¬ 
tated bibliography, compiled by A M. Hannay (U. 8. Dept. Apr., Miso. Puh. 
118 (1981), pp. 246). —^This bibliography contains 2,324 references to literature 
relating mainly to the influence of weather on the germination, growth, de¬ 
velopment, susceptibility to disease, and yield of “most forms of vegetation 
with the exception of flowers and root crops.** It is stated that the bibliogra¬ 
phy does not include references to studies of the influence of weather factors 
on soils, animals and animal products, and Insect pests; tree rings; effect of 
electric and other artificial light on plants; irrigation as a substitute for rain¬ 
fall ; influence of weather on crops in storage and on maturity ns related to 
storage; effect of lightning and of moonlight; phenological observations; frost 
protection except when associated with other pertinent information; or pub¬ 
lications concerning the organization and administration of agricultural me¬ 
teorological research in various countries. It is also noted that references to 
accounts of certain bioclimatic, microclimatic, and agro-erological investigations 
representing significant recent advances in the study of the more intimate and 
exact relations of weather to crops are not included. 

The drought of 1930, J. 0. Hoyt (Jour. Amer. Water Works Assoc., 28 
(1981), No. 11, pp. 1822-1864^ fiffs. ii).—This report “ seeks to outline the nature 
and extent of the drought of 1980 as compared with past droughts, in terms of 
rainfall, run-off, and ground water. It sketches the effects upon water sup¬ 
plies for a variety of human purposes, including agriculture, power, navigation, 
city supply and waste disposal, and recreational and industrial uses; it also 
touches upon the »>cial, political, and economic elements involved,” The r^rt 
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is preliminary to a more complete account to be published by the U. S. 
Geological Survey. 

Investigations of rain water [trans. title], F. Hansen (TidsBkr. Planteavly 
57 (J9S1), No, 1, pp, 1%Z-150, fig, 1, Eng. ale, pp. U9t 150; als. in Dent, Landw. 
RundiiChau, 8 (1931), No, B-3, pp. 116, II7).—From determinations of ammonium 
and nitrate nitrogen in rainfall at several of the Danish experiment stations, 
the author concludes that in Denmark the annual precipitation contains about 
8 kg. nitrogen per hectare, of which two-thirds is present as ammonia, one-third 
as nitrate. . . . The ammonium content was great with southerly winds; the 
nitrate content was unaffected by wind direction. The first precipitation after 
a drought of several days contained a large amount of ammonium and nitrates, 
and a small amount of precipitation contained more of these substances than 
a large amount. Rain from a thunderstorm contained no more nitrate than 
other rain, whereas hail often contained very much.” 

Determinations of the chloride content of the rainfall showed that “ at Askov 
about 30-40 kg. chloride was added to the soil per hectare annually from the 
precipitation and at Spangsbjerg 90 Iig. The content of chloride was very 
great in rainfall accompanied by strong westerly winds.” It is stated that “ the 
chloride content In precipitation is largely derived from the water of the 
ocean. This is blown up as a dust as the breakers beat along the beach, and 
then borne away in the air together with chloride salts. One of the causes of 
'wind wear* of the deciduous trees of western Jutland is the fact that the 
leaves and young shoots on the wind side are destroyed by the salt in the rain.” 

Monthly Weather Review, [Jnly-Angnst, 1931] (U, 8, Mo, Weather 
Rev,, 59 (1931), N 08 , 7, pp. ^59-393, pU. U; 8, pp. 395^29, plB. 1, figs, 9),— 
In addition to detailed summaries of climatological data and weather condi¬ 
tions for July and August, 1931, solar and aerologlcal observations, and biblio¬ 
graphical and other information, these numbers contain the following contri¬ 
butions: 

No, 7.—Lightning Investigation as Applied to the Airplane (illus.), by A. 0. 
Austin (pp. 259-264); Observations from Airplanes of Cloud and Fog Condi¬ 
tions Along the Southern California Coast, by J, B. Anderson (pp. 264-270); 
Southern Arizona Flying Weather, by L. C. Walton (pp. 270-272); Diminish¬ 
ing Winter Radiation from Sun and Sky at Madison, Wis., by E. R. ^niler 
(pp. 272-274); The Future of Agricultural Meteorology, by W. A. Mattice (pp. 
274, 275) (see p. 811); and Tor Bergeron’s I)ber die Dreidimensional Ver- 
kniipfende Wetteranalyse, by E. Bjorkdal, trans. by A. Thomson (pp. 275-277), 

No. 8. —Some Problems of the Boulder Canyon-Colorado River Development, 
by J. L. Bacon (pp, 295-297): Sounding-Balloon Observations Made at Broken 
Arrow, Okla., during the International Month, December, 1929 (Ulus.), by L. T. 
Samuels (pp. 297-309); Wind Velocities at Different Heights Above Ground, 
by 0. F. Marvin (p. 309); The Weather and Radio, by W. J. Humphreys (pp. 
309, 310; An Error in the Maximum-Thermometer Reading, by W. J. Hum¬ 
phreys (p. 310); and A Remarkably Heavy Rainstorm In the Chicago Area 
(Ulus.), by 0. T. Lay (p. 311). 

S0XLS----F£l&T1JLEZE!BiS 

[Soil and fertilizer studies in Mssouri] (Missouri 8ta. Bui 300 (1931), 
pp. 96-102, figs. 9).—Earlier work has been noted (B. S. R., 63, p. 718). 

Studies on basic exchange in soils, H, Jenny.—la all cases, both at alkaline 
and add reaction, the basic exchange was clo^ associated with the hydration 
of Iona. However, the various colloids also exerted their specific Influences 
which resulted in qualitative and quantitative differences.” 
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DiflElcultles were encotintered in the titration of exchanged hydrogen ions on 
account of the aluminum salts present. It was found that “ the end point of 
the titration varied greatly with the nature of cations present.” 

T7he effect of the propertiee of soil colloids on the growth of soybeans, E. 
Jenny.—In the absence of readily available (ionic) calcium the incidence of 
damping off among soybean seedlings was heavy. Adsorbed or free hydrogen 
ions were of little effect as a control of the disease, free ionic calcium being 
necessary in the experiments illustrated entirely to prevent the occurrence 
of the disease, both at high and at low hydrogen-ion concentration, while cal¬ 
cium adsorbed by the soil colloids showed itself less effective, and “calcium 
ions bound by crystal lattice forces (anorthite) were not able to control the 
disease.” Potassium and magnesium were not as effective at any concentration 
as was the calcium ion. 

The nitrification of sweetclover, W. A. Albrecht.—^Prolonged trials (40+ 
years) of continuous wheat on two plais are noted. One plat was heavily 
treated with commercial fertilizers, the other receiving no treatment. On the 
fertilizer plat sweetclovcr caused an accumulation of ammonia for 6 we^, 
followed by “ a decided nitrate production.” In the untreated plat “ ammonia 
accumulated for 8 to 10 weeks, and the nitrate production was very slow. The 
application of lime influenced nitrate production markedly in this plat while 
it had no marked effect ” on the fertilizer plat, which “ had been receiving cal¬ 
cium phosphate and shelved no marked effects on nitrifleation when limestone 
was applied.” 

The influence of nitrogenous fertUieer on the “ firing ” of com, M. P. Miller 
and J. F. Lutz.—^A greenhouse test is reported. Results of variations in soil 
moisture and in nitrogen dosage with “standard applications” of phosphates 
and potassium compounds were taken to indicate that “ liberal applications of 
nitrogen applied as a side dressing to corn when it is about 18 in. in height ” 
caused the least dying off of the lower leaves, whereas “ applications of nitro¬ 
gen with potash and phosphate at planting time increased the number of dead 
leaves following a drought period.” 

Crop rotation and fertiliser experiments, M. P. Miller and H, H. Kruse- 
kopf.—^The unfavorable physical condition of the soil on plats growing the same 
crops continuously for 42 years has become apparent “ Unfavorable weather 
conditions, such as excessive rains or dry periods, cause the soil to ‘ bake * and 
* crust.’ A satisfactory stand of clover can now be rarely obtained on those 
plats receiving no soil treatment Low yields for all untreated and one- 
cropped plats are becoming usual occurrences. Frequent heavy applications of 
fertilizer apparently have not modified in any way the physical properties of 
the soil.” 

Pepper grass (Lepidium virginicum) has become the dominant weed on the 
wheat plat treated with ammonium sulfate, while 90 per cent of the weed 
growth on the corresponding plat receiving sodium nitrate is bracted plantain 
(Plantago aristata), 

Oomnwrcial fertilisscr on com, M. F. Miller and H. H, Krusekopf.—^The appli¬ 
cation of a ndzed fertilizer low in nitrogen as a side dressing at the second or 
third plowing has not been proflitable. Mixed fertilizers “ of medium to low 
grade ” were applied at the time the com was planted, without particularly good 
results. 

Nitrogen accumulation in exposed subsoils, M. F. Miller and EL H. Kruse¬ 
kopf.—The free use of lime and fertilizers showed itself capable of raising the 
nitrogen content of an exposed subsoil from 0.983 to 0.090 per cent as against 
an equilibrium content of about 0JJ2 per cent in surface soiL Heavy crops of 
sweetclover were grown on the treated subsoil (the same treatment was given 
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the snbsoll not treated with fertilizers “whenever a stand could be secured ”); 
and this fertilized plat of subsoil yielded “ fair crops ” of wheat 

A method for determining size-frequency distribution in soils, £. E. 
Babnes {DUs.f Ohio State XJniv,^ OolumluB^ 1529, pp. 3}, pZ«. 2, 5).—^The 

apparatus and method described constitute a further development of those pro¬ 
posed bv W. J. Kellev as a modification of the principle and procedure origi¬ 
nated by Wiegner (E. S. E., 41, p. 621). Kelley’s narrow side tube is retained 
in the new modification, but the inclined position of the side tube is rejected in 
favor of the vertical side tube of the Wiegner form. 

“The apparatus described here is unique in the method which is used to 
measure the height of the water in the side tube. This is done by means of a 
needle which is geared to a dial in such a way that turning the fiial through 
one division Ym of a revolution) lowers the needle 0.0005 cm. This needle is 
connected to one pole of a battery in series with a galvanometer. The other 
pole of the battery is connected to an electrode which is fused into the wall 
of the side tube about 1.25 in. below the level of the water. When the needle 
is lowered nntil it touches the water the fact becomes known by a sharp de¬ 
flection of the galvanometer. One other departure from the Kelley apparatus 
is the method of preventing evaporation from the snrface of the suspension and 
the surface of the water in the side tube. This is done by closing the tops 
of both tubes and connecting them with a rubber tube to prevent building up 
an uneven pressure In the two tubes. 

“ It was found that the fall in the water in the side tube was not always the 
same for a definite amount of soil settling out, so that the proportionality factor 
[must be determined] experimentally for each run. A method of doing this is 
described. An hypothesis to explain this is offered. Two methods of plotting 
the distribution curve are described,” 


[SoU Survey Reports, 1927 Series] (U. flf. Dept. Agr., Bur. Ohem. and 
Soils [Soil Survey Rpts.], Ser. 1927, Nos. 18, pp. 30, figs. 2, map 1; 20, pp. 38, 
fig. 1, map J).—The two reports here noted were prepared with the respective 
cooperation of the Michigan Experiment Station and the University of Nebraska. 

No. 18. Soil survey of Mecosta County, Michigan, R, Wildennuth and J. F, 
Fonder.—Mecosta County, west centiul Lower Michigan Peninsula, occupies an 
area of 360,820 acres of lands “ characterized by considerable diversity of sur¬ 
face relief.” “As a whole, the county has an adequate natural drainage system.” 

Of the 21 types of 14 series of soils found in the county, those of primary 
areal importance are IsabeUa sandy loam, “ naturally well drained,” and “ util¬ 
ized successfully for general agriculture,” which covers 23.0 per cent of the area 
surveyed, Coloma sand aggregating 34,8 per cent, and Plainfield sand amounting 
to 13J. per cent 


No. 20. Boa survey of Thayer County, NelrasJca, B. A, Nieschmldt et at— 
Thayer County, southeastern Nebraska, occupies 868,000 acres of a level to 
steeply rolling and. In part hilly plain. The two principal soil types are Crete 
silt loam and Hastings silt loam, covering, respectively, 86.3 and 28,1 per cent 
of the total soil area. Record is also made of 25 other types referred to 16 series. 

The mauiigemeat of Nebraska soils, P. BL Stewaht and D. L. Oeoss 
(Ne^. Agr. Col Ewt. Oirc. 133 (1931), pp. 39, figs. 22).-The circular presents a 
semipopular treatment of the following topics: What is soil; soil texture; soU 
structure; plant food elements; soil testing; losses due to cropping; some 
citoatic factors Muencing soil management; regional soil differences; main¬ 
taining soil fertility; methods for soil maintenance; soil moisture; and special 
TOfi problems, including irrigated soils, soU erosion, liming, commercial fer¬ 
tilizers, alkali soils, and sandy soils. 



1982] 


SOILS—^FEETILIZEES 


316 


Surface mn-off and erosion In relation to soil and plant cover on high 
grazing lands of central Utah, G. Stswabt and 0. L. Fobsunq (Jour, Amer, 
8 oc, Agron,, 23 (1931), No, 10, pp, 815-832).—Summer and winter precipitation 
are recorded in this contribution from the Intermountain Forest and Eange 
Experiment Station of the U. S. B. A. Forest Service, and “eroded and non- 
eroded soils were compared on the newly vegetated watershed and on another 
area about 2 miles away. The noneroded, dark-colored surface soil of the newly 
vegetated watershed contained on the average 0.337 per cent nitrogen as com¬ 
pared to 0.258 per cent and 0.088 per cent on the partly eroded and badly 
eroded areas, respectively. The badly eroded soils supported only annuals or 
nonpalatable perennials, while the partly eroded soils supported palatable 
perennial plants and the noneroded soils a good growth of forage grasses in 
addition to palatable perennials. The other area 2 miles away showed 0,382 
per cent nitrogen for uneroded dark-colored soils which supported grasses, 0.202 
per cent for the partly eroded soils which supported only poor perennial 
plants, and 0.043 per cent on the exposed raw clay subsoil of a road cut which 
produced after 7 years only a few annual knotweeds. 

“Water-soluble phosphorus was not found to be as closely related to the 
degree of soil erosion or to the kind of plants supported. Phosphorus is 
probably not a limiting plant nutrient on these soils.*’ 

The determination of replaceable hydrogen in manganese dioadde-free 
Hawaiian pineapple soils, L. A. Dean and O. 0. Magistad (Jour, Amer, 8oo, 
Agron,, 23 (1931), No, 10, pp, 832-843, figs, 3).—It was the finding of the 
authors of this contribution from the Hawaiian Pineapple Canners Experiment 
Station that “acetate leaching solutions having different cations will give 
different values for replaceable hydrogen. When an acetate solution is leached 
through a soil until the maximum amount of hydrogen has been replaced which 
the solution is capable of removing, and the acetate washed out, the pH of the 
residual soil is greater than that of the original leaching solution. 

“ Calcium is the logical cation to use in the replacement of hydrogen during 
the process of determining replaceable hydi'ogen. Leaching is more efficient 
than shaking in the replacing of hydrogen by calcium from a calcium acetate 
solution. 

“ The quantity of hydrogen replaced from a soil by calcium from a calcium 
acetate solution is a tunction of the volume of solution used and the rate of 
leaching.” 

The proposed procedure consists in first testing the soil for the presence of 
manganese dioxide by treatment with 15 per cent hydrogen peroxide, after 
which, “ if no violent effervescence occurs due to the presence of manganese 
dioxide, the following procedure is applied: Twenty gm. of soil are placed in 
a leaching tube . . . and 1,500 cc. of 0.5 n calcium acetate adjusted to 
pH 6.5 are leached through it at the rate of 15 drops per minute. The leachate 
is then boiled to drive off the GOa and cooled to room temperature. It is 
then electrometrically titrated with standard calcium hydroxide to the pH 
of the original leaching solution, using a quinhydrone electrode.” 

It is emphasized, however, that the method is applicable only to soils which 
do not contain manganese dioxide in any appreciable quantity. 

The effect of lime, superphosphate, and potash on reaction of soil and 
growth and composition of alfalfa, M. 0. Seweix and W. lu IjAtshaw (Jour, 
Amer, Soc, Agron,, 23 (1931), No, 10, pp, 7311-814).—In the first (B. S. R., 60, 
p. 509) of a group of three experiments of the Kansas Experiment Station, of 
which the second and third are here reported, it was observed that “applica¬ 
tions of superphosphate tended to modify the specific reaction of the soil under 
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Investigation, reducing the degree of acidity. From the results of Experiments 

II and III, it is apparent that this reduction in acidity lasts for only a short 
period following the application of superphosphate. Subsequent determinations 
made several months later show that superphosphated soils have about the 
same reaction as the untreated soil. The alfalfa yields in Experiments II and 

III were in agreement with Experiment I in that the application of super¬ 
phosphate in addition to lime seemed to produce yields equal to those secured 
from heavier rates of applying lime alone. That the application of lime and 
superphosphate changes the rate of absorption of some of the primary nutritive 
elements is another conclusion of Experiment I wdth which the results of 
Experiments II and III agree..., 

“ Where no superphosphate was applied, the percentage of phosphorus in the 
plants decreased with applications of lime, except where the lime, 8 per cent 
by weight, was mixed throughout the soil column. ... 

'‘The potassium composition of the alfalfa was very markedly affected by 
applications of lime, decreasing in proportion to the rate of liming. Since more 
calcium was absorbed In proportion to the rates of applying lime, it is possible 
that a greater amount of calcium absorbed by the cell structure may have 
affected the permeability of cell walls to potassium ions. 

“A fourth statement in the summary of Experiment I was that evidence 
indicated that the response of a soil to a given nutritive element can not be 
determined from one rate of application of the fertilizer carrier of the element 
under consideration. Subsequent data of Experiments II and III substantiate 
this statement** 

In Experiment III, "the soil with 3 per cent calcium carbonate produced In 
four cuttings 176.1 gm. dry weight of alfalfa in comparison with 130.6 gm, on 
soil receiving lime at the rate of 4 tons per acre. This is a difference of 34 per 
cent Approximately this difference exists in the dry weights of the alfalfa 
produced in the high calcium soil compared with those receiving surface applica¬ 
tions of calcium regardless of the amount of other fertilizer treatments.** 

PreBmiiiary study of chemical processes involved in the decomposition 
of manure by Agaricus campestris, S. A. Waksman and J. M. McGrath 
{Amer, Jour, Bot, 18 No. 7, pp. 578-^81 ).—The preliminary experiments 

recorded in this contribution from the New Jersey Experiment Stations con¬ 
sisted principally in the preparation of cultures and controls on the well-waited 
substrate, together with proximate analsrses preceding and following the 
Inoculation and growth period. 

"The organism did not attack the hemicelluloses to any appreciable extent; 
there was an actual increase both in the relative concentration and in the ab¬ 
solute amounts, due no doubt to the synthesis of the mycelium which is rich in 
hemlcellulose. The cellulose and the lignin have undergone most marked de¬ 
composition. The loss in these two complexes can account for practically all 
the loss in the total manure. This loss was 11.800—10.780=1.040 gm. The loss 
in cellulose was 3.334—2.845=0.489 gm. and in lignin 3.182—2.618=0.684 gm., 
the sum being 0.489-h0.564=1.053, or exactly the same as the total loss In 
the culture.** 

Also, " the actual reduction in the organic matter was comparatively 
The organism decomposed of course larger quantities of the organic matter in 
the manure than shown in the analyses, but, due to the fact that it also syn¬ 
thesized large quantities of mycelium, the apparent reduction is comparatively 
small. However, certain definite facts are evident which are in full agreement 
with those observed in the previous experiments. The water-soluble organic 
matter increased materially over the control as a result of the growth of the 
fungus. It should be r ememb ered that the manure was wa^ed w^ with 
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water before sterilization, thus redncing markedly its water-soluble constituents. 
The Increase in these as a result of the growth of the fungus is due not so much 
to the actual formation of water-soluble substances in the decomposition of 
Insoluble complexes as to the synthesis of the fungus mycelium rich in these 
substances.” 

Some influences of the development of higher plants upon the micro¬ 
organisms in the soil, TV, V, R. L. Stabket (Soil ScL, S2 (1981)^ No, 5, pp. 

S95-i0i ).—^This New Jersey Experiment Stations series (B. S. R., 62, 
p. 415) is continued. 

IV. Influence of prooBimlty to roots on aMndance and activity of mtcroorffanr 
isms, —“Microorganisms were much more abundant about roots. The most 
pronounced iuei eases were noted in the region of the root surfaces where 
tlie organisms were many times as numerous as in the soil close to the roots. 
The general bacterial population and the bacteria of the Radiobacter group 
were affected by root growth to a much greater extent than the actinomyces 
and filamentous fungi. Greater numbers of bacteria were found on roots of 
legumes than on those of nonlegumes, but the nonlegumes exerted marked 
effects on the organisms. No characteristic effect of legumes was observed 
except in the region of the root surfaces. As many organisms were found in 
soils about roots of nonlegumes as in soils about roots of legumes. In general, 
the greater the distance from the region of extensive root development the 
smaller the number of bacterial inhabitants found in the soil. Effects of roots 
on fungi and actinomyces were noted only in materials obtained from the root 
surfaces. 

“ Greater amounts of carbon dioxide were produced from soils obtained from 
regions of extensive root development than from soils obtained at any distance 
farther removed from the plants. A close correlation appeared between the 
amounts of carbon dioxide produced by the soils and the abundance of bacteria 
detected in the samples. Nitrification was most active in soils obtained from 
regions of maximum root development” 

A bibliography of more than 80 items is appended. 

V, Eifects of plants upon distribution of nitrates, —^Reporting upon deter¬ 
minations of nitrate concentrations in soils about the roots of developing plants 
and in soils free from roots, this notes the observations that, under field condi¬ 
tions, plants greatly lower the nitrate content of soils; that the extent of 
removal of nitrates differs with the stages of growth of the plants; that the 
nitrate contents of soils at different distances from the center of root develop¬ 
ment are different, greater amounts of nitrates occurring at a distance from 
the absorption sj’stem of the plant; and other findings. 

“ It seems unlikely that the modification of the nitrate content by plant de¬ 
velopment is a factor of importance in bringing about the acceleration in 
microbial activity which has been observed to accompany plant growth.” The 
results are discussed with reference to the influence of plant development 
upon variation in nitrate content of soils and the relationships between nitrate 
content, soil fertility, and microbial activity. 

The decomposition of green manures grown on a soil and turned under 
compared to the decomposition of green manures added to a fallow soil, 
N. R. Smith and H, Humfeildt (Jour, Agr, Research [17. 8 .], (1931), No, 8, pp, 

115-731, figs, 8).—It is shown from the results of the experiments reported in 
this contribution from the U. S. D. A, Bureau of Chemistry and Soils that, 
although the rates and total quantities of carbon dioxide evolution were the 
same whether the rye and vetch tops were grown elsewhere and added to the 
fellow soil or were grown on the soil into which they were to be Incorporated, 
95774—82- 2 
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“ the effect on the soil microflora and nitrates is very different under the two 
conditions.” 

In a fallow clay loam high in nitrates, of which both limed and unlimed 
plats were used, “ nitrate nitrogen as a rule decreased during the first 4 days 
and then increased to a peak at 14 days. In the limed soil the nitrates de¬ 
creased at the end of the experiment, whereas in the unlimed soil they in¬ 
creased and finally surpassed the amount present in the former. 

“ Plate counts of microorganisms in the limed soil showed an immediate 
increase follow’ed by a greater decrease. In the unlimed soil rye tops failed 
to increase the comparatively low numbers, whereas vetch showed a slight 
initial increase. The number of fungi and the pH value of the soil were not 
affected by the green manure treatment. 

“The evolution of carbon dioxide was rapid, the greatest amount being 
given off on the third or fourth day after green manuring. After 12 or 14 
days, the amounts given off were only slightly higher than that given off by the 
untreated solL 

“ During the early stages of the decomposition of rye and vetch tops in the 
limed and unlimed soil, there was a direct ratio between the number of micro¬ 
organisms and the carbon dioxide production and an inverse ratio between 
these and nitrate content After decomposition was well advanced the same 
relationships were noted when rye tops were added to the limed soil, but not 
when they were added to unlimed soiL” 

In the cropped soil, ** the nitrates were much lower under the growing plants 
than in the fallow soil; lower under the rye than under the vetch. After the 
crops were turned under there was a steady mcrease in nitrates in all cases. 
The limed soils showed a tendency to have less nitrate at the end [of 56 days] 
than they had at 35 days, whereas the unlimed soils showed a steady increase 
to the end of the experiment. 

“ The growth of the green manures did not affect the number of microorgan¬ 
isms, but in limed soil the decomposition of the roots and tops produced a 
secondary increase after the primary increase noted when only tops were added 
to the soil. Similar conditions prevailed in the unlimed soil of the rye series. 
But in the unlimed soil of the vetch series no effect of the decomposition of 
the roots on the plate counts was observed. The number of fungi was con¬ 
siderably greater in the soil where rye and vetch had been grown than in the 
fallow soil. However, turning under the green manure failed to increase these 
numbers. The pH value of the soil was likewise not changed. 

“The evolution of carbon dioxide proceeded as It did when only tops were 
used, the unlimed soils producing the maximum amounts 1 or 2 days later 
than the limed soil. During the first few days of the decomposition, the pro¬ 
duction of carbon dioxide varied directly with the plate counts, but nitrate 
accumulation was not inversely proportional as was the case when only tops 
were added to fallow soiL During the remainder of the decomposition period 
no relationships were observed.” 

The waste products of agriculture; Their utilization as humus* A. Howabd 
and Y. D. Wad {London^ New Yorfc, and Bonibay: Eumphrey Milfotd, Oxford 
Univ. Frees, 19SX, pp. XIV+i67, pis. 14 , pgs. P).—The primary aim of this book 
is to present a working account of the “ Indore process ” of composting vege- 
tational and other farm wastes (a systematic and continuous procedure carried 
out on a rather large scale with the production of a material ready for nitri¬ 
fication when applied to the soil and found, in the authors’ experizuents here 
recorded and illustrated, to be superior in texture and in its actual effect upon 
crops to artificial manures produced from straw and like materials by 
of a mixture of starter chemicals). 
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The contents consist of an introduction; five chapters having the headings 
organic matter and soil fertility, the sources of organic matter, the manufac¬ 
ture of compost by the Indore method, the chief factors in the Indore process, 
and application to other areas; and four appendixes: The Manurial Problem 
In India; Some Aspects of Soil Improvement in Relation to Crop Production, 
by G. Clarke; Nitrogen Transformation in the Decomposition of Natural Organic 
Materials at Different Stages of Growth, by S. A. Waksman and F. G. Tenney; 
and An Experiment in the Management of Indian Labor, by A. Howard. 

Shall farmers exchange cotton seed for meal this year? C. B. Williams 
(North Carolina 8ta. Agron. Inform. Oire. 65 (1931), pp. 2). —On the basis of 
the fertilizer constituents assumed to be present, advice to exchange locally 
1 ton of seed, if possible, for 1,400 lbs. or more of meal is given. 

AGEICTTLTTJEAL BOTANY 

Plant physiology, E. C. Milleb (Neto York and London: McGraw-Hill Booh 
Co., 1931, pp. XXIY+900, figs. 58).—^It has been attempted in this book to sum¬ 
marize the more important findings of English, American, and continental plant 
physiologists, and to assemble the material in such form as to make tlie book 
available as a text for upper classmen and graduate students, and at the same 
time sufficiently comprehensive as a reference book for investigators in plant 
physiology. The work is devoted entirely to the physiology of the green plant, 
using freely the discussions and summaries of various investigators as cited. 

Morphology and biology of pollen, I, n [trans. title], F. Pohl (Bot. 
Centbl, Beihefte, 46 (1929), 1. Aht, No. 2, pp. 241-285; 286-^05, fiO^. 10).— 
Of these two analytical presentations, the first deals with relations between 
pollen characters and pollination methods and ovary formation, and the second 
with surface adherents on wind-blown pollen. 

Influence of colloidal substances on the development of plant root 
systems [trans. title], B. Niklewski and A. Kkausb (Jahrb. WUs. Bot, 10 
(1929), No. 1, pp. 158-162, figs. .i).—^Experimentation was successfully carried 
out during 1928 with sugar beet seedlings pregerminated in sand and after¬ 
wards supplied with nuti'ients, including colloids. It is concluded from the 
outcome that in nature as well as in cultures colloids of the soil in relation 
with fertilizers are to be regarded as promoting gro^^’th, 

Maximal yield and the daily course of carbon dioxide assimilation 
[trans. title], P. Boysew-Jensen and D. MUixee (Jahrb. Wiss. Bot, 10 (1929), 
No. 4, pp. 493-502, fig. 1). —^The authors were not able to fiiid support for the 
claims mentioned as asserted by Rostytschew et al. (E. S. R., 56, p. 325} as to 
dally variations of considerable range in photosynthesis rate. They claim 
that, given constant external factors and constant stomatal aperture, the in¬ 
tensity of carbon dioxide assimilation varies but little from the maximum in 
the course of the day. With good light conditions, failure to assimilate was not 
observed at any time. 

The state and the rdle of tannin in plants [trans. title], H. Hxtbeb (Jahrb. 
Wiss. Bot., 10 (1929), No. 2, pp. 21&-321, figs. 3).—Having studied the relations 
and behavior of tannin during the germination of acorns of Querous baUota, the 
author outlines his method and findings. 

The peculiar behavior of tannin toward the solvents used (Insolubility In 100 
per cent acetone, ready solubility in 40 per cent acetone, and lower solubility in 
water) suggests that tannin in acorns is not free, but that it occurs in a state 
of adsorption. The bitter taste of acorns during swelling and sprouting Is 
thought to be due possibly not to the presence of tannin but to a shifting of 
adsorption equilibrium, as it disappears on drying. 
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It was found that the total tannin of shoot plus cotyledon during germination 
appeared to increase somewhat, though the absolute content of the cotyledons 
alone decreased some 30 per cent. This points to a transfer of tannin from 
cotyledon to shoot, agreeing with what occurs in case of reserve materials. It 
is admitted, however, that it is not yet certain that tannin is a reserve substance. 

Permeability in the viheat grain coat [trans. title], A. Gueewitsch (Jahrh, 
TTtas. Bot, 70 (1929), Xo. 5, pp. 6$7-‘706, figs. 0).—Results are given in consider¬ 
able detail as obtained from a study of the permeability ot the selective coat of 
the wheat grain to ions of various inorganic salts, to organic colorantb, to iodine, 
and to corrosive sublimate. 

Resistance of roots to filtration [trans. title], O. Rotneb (Jahrl. Wiss^ 
Bot, 70 ( 1929)9 Xo. 5, pp. 805-888i figs. ^).—Phaseolus plants grown in water 
were topped and to the lower cut surface water was applied, the roots being 
immersed in a solution of sugar or salts. A reversed water stream was pro¬ 
duced, passing from the cut surface into the roots and out into the solution. 
Details and variations are outlined. 

Further studies on the path of the transpiration stream, D. T. Mac- 
DouGiL, J. B. OvEETON, and G. M. Smith (Ca}i^egie Inst. Wash Yearhooh 27 
(1927--28), pp. 172, 178). —^Determinations In previous years of the path of the 
transpiration stream (B. S. R., 56, p. 516), made largely by placing tree 
trunks in dyes, have brought to light a marked zonation of the transpiration 
stream moving through successive annual layers. A method has since been 
devised to apply dyes exclusively to certain annual lings and so to determine ac 
curately the vertical path of the transpiration stream and the extent of radial 
movement to insheathing annual layers of xylem. These results were obtained 
by boring radially a ho^e toward or to the tree’s center, screwing in the tapered 
threaded tube, tiien under pressure forcing exclusively into the rings at any 
desired depth the colored (fuchsin) solution. Subsequent cutting and split¬ 
ting of the tree shows the actual paths and regions of penetration. 

The failure of the dye to pass laterally shows that the xylem must not be 
regarded as a homogeneous physiological entity, hut ratlier as a series of con¬ 
centric cylinders functioning more or less independently; also that the trans- 
pirational pull of the coherent water column in older parts of the trunk is not 
exerted laterally from one annual ring to the next, even through the medullary 
rays. The dyes, however, eventually arrive at leaves in connection with xylem 
formed during the current year. There remains, therefore, the need to explain 
by what path the transpiration stream moves from the older formed to the 
foliar organs inserted in the current year’s wood. 

“The Injection experiments described above show that dye starting up an 
annual ring more than one year old continues vertically through that ring until 
it reaches its distal end. If branches of the stem have annual rings In direct 
contact with the ring through which the dye is traveling, the dye will also 
move out into the branches and to the distal end of the given ring of the branch. 
When the dye starts up any given annual ring It may he several layers from 
the center of the stem. However, when it arrives at the distal end of the 
annual layer It Is transverslng the innermost ring at that part of the stem and 
one which is a solid instead of a hollow cylinder. On reaching the end of this 
innermost cylinder it then passes through the terminal portion (end) of the 
cylinder and into the base of the succeeding solid cylinder. Until this tiTnn 
the path of the dye has been through wood of a certain year’s growth. The 
longitudinal movement from the end of the central cylinder results In its move¬ 
ment from wood of one season to wood formed the following season. OChe repe¬ 
tition of this longitudinal movement through successively formed cylinders of 
xylem eventually results in a movement of the dye to wood at the tips of stem 
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and branches and to a region where the stem is but one year old. Here the 
wood Is In contact with the leaves of the current year.” 

Plant competition: An analysis of community functions, F. H. OnEMENTSr 
J. JE3, Weaveb, and H. 0. Hanson {Carnegie Inst Wa^h. Pub, S98 (1929), pp, 
XVI+S40f pl8, S2, figs, SO), —“The present book is the second of a series [E. S. 
E., 64, p. 820] dealing with the functions of the plant community as a complex 
organism.” 

A catalogue of common and scientilic names of some Porto Kico plants 
[trans. title], J. 1. Otero and R. A. Toro (Potto Rico Dept Agr, and Labor 8ta. 
Bui. 37 (1931), Spanish ed., pp. 248), —^As indicated in the title, lists are pre¬ 
sented of the common and botanical names of Porto Rico plants, with English 
equivalents for most of the better known species Included in the appendix. 


GENETICS 

A genetic analysis of maize, L. J. Stadleb (Missouri 8ta, Bui, SCO (1931), 
p. 77). —^Frequency of mutation differed widely in different genes of com, the 
most mutable gene studied yielding about 400 mutations per million gametes. 
A distinct and conbistent variation was noted in frequency of mutation of 
the same gene in different families. 

Considering effects of X-rays upon chromosome distribution, mosaic endo¬ 
sperms normally occurred with low but appreciable frequency for each seven 
chromosomes markable by genes for endosperm characters, and in frequency 
varied widely In different stocks. During the first three cell generations In 
endosperm development the average frequency of divisions unequaled for a 
given locus varied from 2 to 40 per 10,000. 

[The effects of X-ray treatment on com], L. J. Stadleb, R. T. Khckpatbick, 
and W. R, Taschek (Missouri 8ta. Bui. 800 (1931), pp. 72-75).— When young 
com embryos were X-rayed within 24 hours after fertilization and plants 
from seed thus treated were self-pollinated, in the next generation both in¬ 
duced mutations and chromosome markers segregated. About 80 induced 
mutations for seedling characters were found, with their Indicated linkage 
relations. Similarly gene mutations were induced by X-ray treatment of 
mature seed (germinating or dormant), of pollen, or of young ear shoots, or 
of tassels. 

Frequency of mosaic endosperm was increased about twentyfold by moderate 
irradiation and more than fortyfold by heavier treatments approaching the 
lethal limit Mosaic endosperms showed aberrant behavior of two unlinked 
chromosome sections in the same cell division. Indications were that differences 
in frequency of loss characteristic of certain loci, as O and Wx, might be 
due to difference in position on the chromosome rather than to difference in 
frequency of loss of different chromosomes. 

Many plants X-rayed during early embryogeny, although normal in growth 
vigor and appearance, produced pollen about 50 per cent aborted, and usually 
corresponding partial sterility also occurred among the female gametes. The 
proportion of partially sterile plants rose with increasing dosage. Treatments in 
later embryogeny or to the mature seed produced partially sterile sectors in 
otherwise normal tassels. 

Distinct defectives much reduced in vigor and of several distinct types were 
found among plants treated in early embryogeny, and all reaching the fiowering 
stage produced partially defective pollen. When treated embryos were heteroi^y- 
gous for certain plant dbaracters some defective plants showed the recessive 
character. Delay of treatment until 5 days after fertilization produced 
chimeras in which the recessive character appeared in several broad sectors. 
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in both main stalks and tillers. Later treatments, however, produced smaller 
sectors. 01 dllEerent genes for plant characters, B and O were lost most often, 
while no losses of Lff were found. 

X-rayed pollen applied to untreated normal ears produced many defective 
seeds, which in frequency increased with dosage, and plants from the viable 
seeds included partially steriles and defectives like those due to irradiation 
of the embryo. When treated pollen carried dominant genes for endosperm 
characters recessive in the female parent, loss of these genes was shown by 
appearance of the recessive characters in the seed produced. Frequency of 
loss of different loci was consistently different, being for each locus directly 
proportional to dosage. Genes for plant characters were lost similarly. 
Genetic results showed that chromcsomally deficient gametes often functioned, 
and chromcsomally deficient progeny were produced. Mature pollen contained 
three nuclei which were Independently affected by the treatment. Treatments 
of the tassel during maturation resulted in aborted pollen and produced no 
defective seeds or defective progeny. 

£.Yperiments on hybrid vigor and convergent improvement in com, F. D. 
Richey and G. F. Speaoxje (U. S, Dept, Agr., Tech, BuL 267 (1931), pp, 22, 
figs. 10 ).—^Yields of Fi crosses between selfed lines of com back pollinated once 
to one parent were, in accordance with theory, almost exactly intermediate be¬ 
tween the parents* yields and those of the Fi crosses. Yields of progeny lines 
derived by successive generations of back pollinating to the same recurrent par¬ 
ent, with selection of the more vigorous plants in each generation, somewhat 
exceeded the theoretical yields for back pollinating without selection. Fa 
crosses between these back-pollinated lines and the nonrecurrent parents also 
yielded more than the theoretical values for similar crosses with unselected 
back-pollinated lines. Excess yields of the selected back-pollinated lines, it 
seemed, might be attributed to dominant favorable genes retained by selection 
during back pollinating. The fact that yields of the crosses involving these 
lines also exceeded the theoretical values for back pollinating without selection 
appeared to support the hypothesis of dominant genes as the cause of hybrid 
vigor and to oppose the physiologic-stimulation hypothesis. 

Crosses made following three or four generations of back pollinating yielded 
about the same as the Fi crosses between the foundation parent lines, indicat¬ 
ing that three or four generations of back pollinating to a recurrent parent was 
enough to recover lines behaving like that parent in crosses with the nonrecur¬ 
rent parent. In these generations a permanent improvement of 13 to 16 per 
cent over the recurrent parent was indicated, allowing for differences In the 
degree of inbreeding. Improvement also was achieved in ability to resist 
lodging and In the quantity of pollen shed. Yellow endosperm was substituted 
for white and clear x)ericarp for red, all without dianging significantly the be¬ 
havior of the lines in crosses. 

Convergent improvement (B. S. R., 58, p. 126), suggested as a means of Im¬ 
proving selfed lines of com without interfering with their behavior in hybrid 
combination, was found successful, and the results indicated that the method 
also may be used to increase the productiveness of Fi crosses between self^ 
lines. 

Inheritance in a ** constant ” hybrid between Aegilops ovata and Triti- 
enm dicoccnxn, J. W. Tayiob and C. B. Leiohtt (Jmr, Agr, Research iU. R.], 
(1931), Ro. B, pp, 661-B79, figs. 6).—The phenotypic expression of eight plant 
and head characters In the Fi to F» generations of A, ovata X T- dicoceum 
(Black Winter emmer) is described in some detail from studies of the TJ. S. D. 
A. Bureau of Plant Industry. See also earlier notes (E. S. R„ 55, p. 68B; 6S, 
p.824). 
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Although a high degree of constancy was found In the later generations, the 
data showed that measurable and even marked departures from the Fi type 
might occur. Indications were that while a form intermediate in general ap¬ 
pearance to the two parents is maintained in all generations of Aegilops-emmer 
hybrids, the breeding behavior shows decidedly more variation than is expected 
in a fixed species. The chromosome complement of the plants did not appear to 
be fullv balanced, and the gametes formed did not seem Identical in constitu¬ 
tion. Consequently sterility and variability resulted. No entirely true-breed¬ 
ing, fully fertile strain has been Isolated from this cross. 

Some results of inbreeding on fecundity and on growth in sheep, B. O. 
Bitzman and 0. B. Davenpoet (ItJew Hampshiie Sta. Tech, Bui, 47 (19S1), 
pp, 27 ),— ^In continuing the studies in sheep breeding previously noted (B. S. R., 
50, p, 26), an analysis is reported of the influence of inbreeding. Southdown 
rams weie ciossed with Hambouiilet ewes in producing the 76 FiS. There were 
in the Fs and Fa generations, respectively, 92 and 38 individuals. An F 4 gener¬ 
ation of 18 individuals was produced by mating Fa ewes to Fa and Fa rams, and 
Fa ewes to Fa rams. There were also included in the studies 34 outcross indi¬ 
viduals. Attempts were made to select the breeding animals in each generation 
on the basis of growth rate and size. 

Both good and inferior animals occurred in all generations, but on the basis 
of averages some improvement was obtained over the FiS as a result of the se¬ 
lection practiced. The measurements employed were the weights at 2, 4, and 
12 months of age, chest circumference, trunk length, and a growth index ob¬ 
tained by adding the weight in ounces at 1 year to the chest circumference and 
trunk length in centimeters, and dividing by the mean for the FiS. The succes¬ 
sive generations of inbreeding showed practically no change in the number of 
young per litter. 

The data were also analyzed on the basis o-f the families started by the 36 
Fi ewes. Specific characteristics were shown by the individual families, but 
only one was outstanding in exhibiting a high twinning tendency whicli per¬ 
sisted through the 3 generations of inbreeding, and the rate of growth index in 
this family was generally high. 

Inbreeding brought out undesirable recessive characteristics in general, but 
by rigid selection it was possible to maintain the standard of fecundity and 
adult size expressed by the Fi generation. 

[Studies on physiology of reproduction], P. P. McKjenzie (Missouri 8tw, 
Bui. 300 (1931), pp. ^7-^9).—^The results of the following studies are briefly 
noted: 

The diagnosis of pregnancg In mares. —^Injections of urine from males into 
immature mice and rats produced no changes in the ovaries of the test animals, 
but positive results were obtained when blood serum was taken from mares 
pregnant for from 43 days to 6 % months. This serum also stimulated growth 
in the accessory genital organs of male mice. 

The anterior lobe of the pituitary in livestock breeding, —Some favo<rable 
results from implantations of anterior pituitary lobes in weanling gilts and 
ewe lambs were obtained, but there were many dlfSculties in obtaining the 
fresh pituitaries uncontaminated with pus-fonning organisms. 

The length of the period of heat, the oesirous cycle, and gestation period in 
mutton hheep, —The average duration of 92 heat periods in Shropshire and 
Southdown ewes was about 23 hours, the average length of the cycle from the 
beginning of one oestrum to the beginning of the next oestrum was 16 days, 
and the length of the gestation period averaged 146.8 days. 

Anatomy of cryptorchid boars.—A study of 10 cryptorchid boars showed that 
5 were double cryptorchids, and only 1 failed to develop masculine character- 
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istics. When this Individiial was MUed at 18 months of age only one testicle 
was found, and it was located in the inguinal canal and had a weight of ap¬ 
proximately 3 per cent of the weight of the normally descended testicle. In 
other cryptorchids undescended testicles were located in the abdomen, and their 
shse was much reduced. 

Oryptorchidiam in awine, —A study of the occurrence of cryptorchidism in 
certain families indicated that this characteristic was inherited. 

The relation between the estrns producing hormone and a corpus luteum 
e^ctract on the growth of the mammary gland, C. W. Tttbneb and A. H. 
Frank (Miaaouri Sta. BuL 300 {1931)^ pp. 61^ dS).—-Although a crude extract of 
corpora lutea from the sow injected into castrated male and female rabbits 
induced neither additional growth of the ducts nor the pregnant type of de¬ 
velopment of the lobules of the mammary glands, the simultaneous injection 
of the extract and the oestrum-producing hormone into these animals induced 
development of both the ducts and the lobules strikingly similar to that occur¬ 
ring during pregnancy. Lactation, however, was not produced in these animals. 

A. study of ova from the Fallopian tubes of dairy cows, with a genital 
history ot the cows, F. W. Mixuee, W. W. Swett, 0. G. Hartman, and W. H. 
Lewis {Jovr, Apr, Research [O’. 8.1, 43 (1931), Xo. 7, pp. 627-^36, fig. 1 ).—^An 
account is given of the recovery of tubal ova from two cows, in cooperative 
studies between the department of embryology, Carnegie Institution of Wash¬ 
ington, and the TJ. S. D. A. Bureau of Dairy Industry* A fertilized ovum in 
the 2-ceIl stage was recovered fom one cow 48 hours after breeding, while an 
unfertilized ovum was recovered from the Fallopian tube of the other cow 
74 hours after mating to several young bulls. The dimensions of the fresh 
unfertilized ovum are given as 135 by 135.5/a inside the zona, and for each cell 
of the fertilized oi'um as 103 by 67.5/a from one photograph, and 97 by 64.9 
from another photograph. It is considered that these findings indicate that 
ovulation and fertilization may be completed within 48 hours after the ap¬ 
pearance of oestrum in the cow, and that at least 74 hours are required for 
the tubal ovum to reach the uterus. 

Another cow was killed three days after breeding, but apparently she did 
not ovulate. 

Correlation of cytoplasmic storage in germ cells and early stages of 
growth and development in domestic animals, M. J. Guthrie (Miaaouri 8ta, 
Bui. 300 (1931), pp. 105,106) .—A study of oocyte development in swine indicated 
that growth cycles were apparently sequential, although it could not be deter¬ 
mined how much, if any, overlapping occurred. Mitochondria were found 
in the smallest oocytes of all classes of bony vertebrates studied, and in some, 
neutral fat was also present In all cases neutral fat and pseudoyolk spheres 
were deposited as conspicuous growth began. Other types of cytoplasmic in¬ 
clusions were observed, and it was considered that these inclusions were ma- 
teiials stored during increased assimilation or decreased dissimilation in c^s. 

Fmji CHOPS 

The importance of the shape of plots in field experimentation, B. G. 
OHRisTmrs (Jour. Agr. 8oi. lEnglandl, 21 (1931), No. 1, pp. 14-37, flga. 4).— 
Tests of the validity of certain theoretical considerations on the effect of shape 
of plats on soil heterogeneity were made with numerical data from the uni¬ 
formity trials reported by Mercer and Hall (E. S. K., 26, p. 732), Lyon (E, S. 
H, 28, p. 537), Kiesselbach (B. S. R., 89, p. 829), Stephens and Vinall (B. S. B., 
6ft p. 735), and by E. D. Pearson and the author working at Cambridge Uni¬ 
versity. The investigations suggested that, in order to reduce the effect of 
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soil heterogeneity, the plats used should be as long and narrow as possible 
within the limits set by such practical considerations as conyenience, compe¬ 
tition (when acting), and the accurate measurement of width. 

The influence of systematic plot arrangement upon the estimate of error 
in fl^d experiments, O. Tedin {Jour. Agr. Sd. IWngland'], 21 (1931), No, 2, 
pp. 191-208, figs, S). —^The effect of systematic plat distribution upon the estimate 
of error in a field plat experiment of 5 by 6 plats was studied on 91 blocks 
taken from 8 different uniformity trials, representing a wide variation in 
plat size and plat shape, crop, climate, and soil The arrangements included 
2 different knight’s moves, 2 different diagonals, and 8 irregular arrangements. 

The use of systematic plans was shown to introduce a bias in the estimate 
of error of the experiment, the knight’s move arrangement causing an over- 
estimation and the diagonal an underestimation. One and the same ar¬ 
rangement appeared to have essentially the same effect upon the estimate of 
error under quite different conditions. It was demonstrated that the degree 
of variability within the 5 by 6 block has no influence on the effect of the ar¬ 
rangement upon the estimate of error, this holding true with both total vari¬ 
ability and the variability within columns and rows. The influence of a certain 
arrangement upon the estimate of error was observed to be independent of the 
strength of the corrdation within columns and rows. By means of two indexes 
calculated it is said to be possible to characterize an arrangement and to pre¬ 
dict with fair probability whether it will lead to overestimation or underesti¬ 
mation of error. 

Studies in sampling technique: Cereal experiments, I-in (Jour. Agr. 8ci. 
lEnglandh 21 (1931), No. 2, pp. 366-371; pp. S7ZS75, pi 1, flos. 2; 376-390, 
fig. 1). —The studies are reported in three parts. 

L Meld technique, A. R. Clapham.—^The technic employed in harvesting four 
cereal experiments, comprising 210 plats each about 1/40 acre in area, by a 
sampling method noted earlier (E. S. R., 68, p. 824) is outlined. Three ex¬ 
periments with oats, barley, and wheat at Rothamsted were harvested later 
by large scale methods Involving the use of a binder. 

rC. A smalhscale threshing and winnoicing machine, T. W. Simpson.—^The 
machine constructed for rapidly handling the many small sheaves is described 
and illustrated. 

III. Results and discussion, A. R. dnpham.—An analysis of the results 
showed that the sampling errors per plat lie between 6 and 6 per cent of the 
mean yield and are low enough for tliere to be little loss of information. The 
relative merits of large-scale and sampling methods are discussed with refer¬ 
ence to the possibilities of dealing with many very small plats and of carrying 
out complex experiments on farms distant from the organizing station. 

On the influence of soil temperature on the germination interval of 
crops, J. O. iKwiN (Jour. Agr. Sol. lEngland}, 21 (1931), No. 2, pp. 241-250 ).— 
Statistical examination at Rothamsted of data on the dates of planting and 
emergence of cereals and root crops grown during several years at a number 
of experimental centers in Great Britain showed that in all except a few cases 
there was no varietal difference in germination interval as measured by the in¬ 
terval between sowing and appearance above ground. The germination interval 
for winter wheat and oats was observed to be shorter by from 1.6 to 2 days for 
each Increase of F. in 4-in. or 8-in. soil temperature. For spring oats and 
barley the corresponding j^ortening was about 1 day. Swedes clearly exhibited 
no correlation between germination interval and soil temperature. 

[Field crops experiments in Missouri, 19E9--30], W. R. Taschxs, L. J. 
Stapleb, R. T. Kibkpatbiok, G. a. HEn:.K, B. M. King, T. J. Taijshbt, and J. T. 
Quznn (Missouri Bta. Bui. 300 (1931), pp. 72, 7S-77, 78-81, 88, 89).—Agronomie 
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investigations reviewed again (B. S. R., 63, p. 727) included breeding work and 
variety tests with corn, wheat, oats, barley, and soybeans; spacing, fertilizer, 
and variey tests with cotton (B. S. R., 65, p. 330) and potatoes; planting tests 
with kafir; and treatments for seed potatoes. 

[Plant breedJLng in New South Wales, 1937-28, 1928-29, 1929-30], 
H. Wenholz (N. 8. Wales Dept Agr., ScL But S2 (1928), pp, 13; 35 (1930), 
pp. 42, figa- 5; 36 (1931), pp. 46, figs. 8).—-The progi*ess of breeding work at 
different experimental centers in the State during the years indicated is re¬ 
viewed for wheat, oats, barley, rye, corn, rice, sorgo, Sudan grass, broomcom, 
flax, potatoes, sweetpotatoes, tobacco, alfalfa, and miscellaneous summer and 
winter legumes, grasses, and pasture plants; tomatoes, peas, beans, lettuce, 
onions, beets, and cucurbits; and apples, pears, peaches, plums, apricots, nec¬ 
tarines, cherries, grapes, strawberries, and oranges. 

Artificial reseeding on western mountain range lands, 0. L. Fobsling and 
W. A. Dayton (U, 8. Dept. Agr. Give, m (1931), pp. 48. pU. 2, /?ps. 5).— 
Replacing Department Bulletin 4 (E. S. R., 30, p. 35). this circular brings to¬ 
gether the best available information on the conditions under which artificial 
reseeding of range may be justified; cultivated, introduced, and native species 
that may give best results; and the methods promising the greatest success. 

An introduction to the study of the South African grasses, with notes 
on their structure, distribution, cultivation, etc., E. P. Phillips (IJohannes- 
burp]: So. Africa Cent. News Agency, 1981, pp. 224, pls^ 721, figs. 5 ).—^The tribes 
and genera of South African grasses are described from available materials and 
are classified with determinative keys. The book also includes information on 
the literature, distribution, common names, and agricultural and economic value 
of grasses in South Africa. 

Studies in Indian barleys, I, n (Indian Jour. Agr. 8ci., 1 (1931), No. 1, 
pp. 58-80, pis. 7, figs. 6; 90--108, pis. 3, fig. Jl,—Two studies are reported. 

I. Classification of types isolated at Pusa, R. D. Bose.—^Pure types of barley 
isolated from samples from important barley districts in India are described 
and classified, with comment on their economic worth, barley production in 
India, and the basis of barley classification. 

IL The roohsystem, R. D. Bose and P. D. Dixit.—The root systems of the 
24 types of barley described above and 6 others were studied when the plants 
were mature. According to the character of its shallow and deep roots and the 
direction of the shallow roots, each type could be classed as mesophytic, with 
shallow roots well developed and given off at right angles to the tillers, with 
deep roots comparatively poor: semimesophytic, with shallow roots poorer than 
the first type and deep roots poor but better than the first In number and 
branching; semixerophytic, with shallow roots well developed given off ob¬ 
liquely downwards and more and longer deep roots than the first two types; or 
as xerophytic, with a poor shallow root system and a deep root system generally 
deep penetrating and well formed. 

Shallow-rooted types are earlier in maturity and date of flowering and are 
erect or semierect in early habit, while the deep-rooted types are late and tend 
to be spreading or bushy in early growth. No definite relation was noted be¬ 
tween the height of the tops and the depth of the roots In different types. 
Shallow-rooted types were among the highest yielders at Pusa, but the deep- 
rooted types with poor shallow roots did not do well. Shallow-rooted types 
with the shallow roots spreading at ri^ht angles to the tillers generally belong 
to localities with abundant soil moisture, while deep-rooted types with poorly 
developed shallow roots which go out at an obtuse angle to the tillers originated 
from seed brought from drier sections. 
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Adaptability of red clovers from different regions to Kentucky, E. N. 
Febgus (Kentucky 8ta, BuL S18 (1931)^ pp. 2n-246, (iga, 15)* —Coiuparallve 
trials of strains of red clover (E. S. R., 6G, p. 180), in cooiieratioii with the U. S. 
Deimrtinent of Agriculture at the station from 1922 to 1925, inclusive, proved 
that many kinds of red clover, including those from Europe, Chile, and North¬ 
western States of the United States, were not reliable in Kentucky. More 
extensive tests from 1926 to 1930, also at the substations, showed Italian clover 
to be of little value, never making a crop the second year. Compared as to 
yield with the best Kentucky clovers, other European clovers were worth one- 
fourth as much, clover Irom Northwestern States one-third as much, and north¬ 
ern clovers a little more than half as much. Of the sorts producing both first 
and second crops the second year clovers from Ohio, Indiana, Illinois, and 
Missouri averaged in value about two-thirds and southern clovers about four- 
fifths as much as the best Kentucky clovers. Kentucky clovers also had several 
degrees of merit The most valuable strains for the State, such as Nos. 101 
and 107, rarely failed to produce good crops the second year if properly cul¬ 
tivated and managed. The results emphasized that only clovers that have been 
tested and are known to be adapted to local conditions should be used. 

Source and care of cotton planting seed in relation to the length of 
staple, J. H. Mooee and J. A. Shanklin (North Carolina Sta* Tech, Bui, 42 
(1931), pp, SI, figs, 14).—-The principal conclusions in this study made in 
cooperation with the O. S. Department of Agriculture have been noted from 
another source (E. S.R., C4, p. 832). Comparison of cotton grade and staple 
estimates for the United States and North Carolina for the 1928, 1020, and 1930 
crops indicated that the staple of the United States had shown no improvement, 
but that tlie staple had Improved considerably in North Carolina. This im¬ 
provement was probably largely due to the planting of seed from improved 
varieties which usually produced a staple of from to Ifs in. 

Some factors concerning earliness in cotton, 0. A. Limwia (Jour, Agr, 
Research lU, 8f.3, 43 (1931), No, 7, pp, 637-659, fig, 1), —The square-maturation 
periods of five upland cotton varieties studied by the South Carolina Experi¬ 
ment Station (E. S. E., 52, p. 581) ranged from 22 to 22.8 days in 1923 and 
25 to 26.3 days in 1824. Yarietal differences in boll periods were larger and 
fairly consistent for the two years, a result in harmony with findings of others 
and indicating that relative length of boll period depends upon hereditary 
characters. Compared with Egyptian and sea island cottons, the upland type 
probably has a shorter square period and both upland and Asiatic cottons 
shorter boll periods. Neither the quantity oi sodium nitrate nor the time of 
its application, nor variations in spacing had much effect on either the square 
period or the boll period. Compared with no cultivation, the usual or a length¬ 
ened cultivation period prolonged square and boll periods. 

Stripping forms from the plant did not perceptibly affect the square period, 
although tliere was an apparent lengthening of the boll period as the date of 
stripping was delayed. Stripped plants grew taller, produced more late blooms 
and bolls, matured more of the late set bolls, and remained green longer in the 
autumn than the unstripped plants. 

Bolls of Cleveland and Webber 49-6, which required 45 days or longer to 
open, reached their full size in about 18 days (E. S. R., 50, p. 638). The re¬ 
sistance to puncture of their boll walls increased from blooming almost to 
maturity, and a very great increase occurring at the opening of the boll was 
due to the drying out and hardening of the boll wall. The wall Increased In 
thickness for a time and then became thinner, even while the resistance to 
puncture continued to increase. 
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Methods of estimating cotton fiber maturity, B. S. Haw^xns (Jour. Agr. 
Research [?7. jSf.], 43 (1931), Ko, 8, pp. 753-7 }2, figs. 6).—Some of the factors 
responsible for the presence of abnormal quantities of immature fibers in 
cotton, and methods for evaluating cotton for maturity of the fibers were 
studied by the Arizona Experiment Station. AU determinations except varietal 
tests were made with Acala cotton. 

The fluffiness in the cotton boll appeared indicative of the quantity of im¬ 
mature fibers present and usable to a certain extent in appraising cotton as 
to immaturity of fibers while it still remains unpicked. The color, plumpness, 
and maturity of a representative quantity of delinted seed also seemed to 
indicate the percentage of immature fibers borne by the seed. Dark-colored, 
plump, and well developed seed are correlated with a high percentage of 
mixture fibers, and, conversely, light-colored, poorly developed seed are asso¬ 
ciated with a high percentage of immature fibers. Factors contributing to the 
production of high percentages of immature fibers included high concentrations 
of soil alkali, a comparatively low supply of soil moisture, and early frosts. 
The last picking usually contained the most immature fibers. Distinct varietal 
differences in fiber maturity evidently are common in varieties subject to the 
same environment 

Certified seed potatoes, R. A. Jehlb (Md. TJniv. [Af^r,] Ext. BvX. 57 (19S1), 
pp. 28, figs. 11), —Information is given on the certification of seed potatoes In 
Maryland and some of the results obtained. 

A uniformity trial with irrigated broadcast rice, L. Lobd (Jour. Agr. Soi. 
[England], 21 (1931), Xo. 1, pp. 17&-188, fig. i).—A uniformity trial with irri¬ 
gated broadcast rice at the Anuradhapura, Ceylon, Experiment Station showed 
large variation to exist within and between fields. Standard deviations de¬ 
creased with increase in size of plats and varied from 20.1 per cent with Kee- 
acre plats to 7.8 per cent with -acre plats. The decrease of the standard 
deviation was small with plats larger than %7 acre, the size considered most 
practicable for field trials. The influence of proximity to borders, Irrigation 
channels, and drains on yields, also observed in Upper Burma (E. S. R., 50, 
p. 832), is discussed, and methods of reducing errors due to this cause are 
suggested. The use of a Latin square extending over more than one field did 
not produce a moi’e accurate exiieriment tlmn the use of randomized blocks, 
which appeared to he the more suitable method for fertilizer and other trials 
under rice growing conditions. 

Soybean culture and varieties, M. M, Hooves, T. 0. McIlvaine, and R. J. 
Gabbeb (Treat Virginia Sta. Bui 243 (1931), pp. 16, fig. 1).—Variety and cultural 
experiments with soybeans are reviewed, with directions for growing the crop 
in West Virginia. See also an earlier report (B. S. R., 63, p. 36), 

Good yields of both hay and seed were made at the station by the Haberlandt, 
Peking, Peking Selection 1-21-7, Wilson, and Hamilton varieties, and at Lakin 
by Haberlandt, Hamilton, Sherwood, Virginia, and Peking Selection 1-21-7. 
The choice of a variety evidently would he governed by its Intended use, whether 
for hay or for seed. 

Vields of air-dry hay from three varieties grown at LaTHn during five years 
were fairly consistent in favor of seeding in close drills instead of cultivated 
rows. Seasonal differences seemed to affect seed yields considerably. 

Growing and handling sweet potatoes in California, D. R. Pobtee (Calif. 
Agr, Col. Ext. Circ. 55 (1931), pp, $2, figs. i2).—Cultural and field practices and 
storage methods are outlined for sweetpotatoes in California, with notes on 
varieties, insects, and diseases. 

Some breeding investigations on toria (Brasslca napns L. var. dlchotoma 
Fralxt) and sarson (Brassica campestris L. var. sarson l^ain), A« Hohak- 
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MAD, E. D. Singh, and Z. Alam {JnMan Jour. Agr, Sot., 1 (1931), No, 1, pp. 
109-136, pis. 2, flg, i).—d?oria and sarson are said to be by far the most impor¬ 
tant oil seed plants of the Punjab, In both the floral mechanism provides 
few chances for natural selflng. Under bags, on an average of 4 years, only 
12.1 and 20,1 per cent, respectively, of torla and sarson flowers formed pods, 
and many of these pods contained very few normal seed. Production of normal 
seed under bags was about Ho and Ht, respectively, of that in free-flowering 
branches open to insects. The yellow-seeded form of sarson, however, sets 
seed fairly well under bags. Artiflcially selflng toria and brown-seeded sarson 
by hand pollination hardly increased the number of normal seeds per pod, but 
more pods were set. The high amount of self-sterility prevailing in the two 
plants seemed due to internal as well as external causes. Yields of toria are 
adversely affected by long spells of cloudy, damp weather If they occur in 
November. Under such conditions insects fail to come out to pollinate the 
flowers. Evidence was obtained that strict self-fertilization would lead to 
loss of vigor in sarson. In both plants red seeds weighed less than black seeds. 
Sarson and toria cross readily with each other and with turnip. 

The influence of manurlal treatment on the baking q.uality of English 
wheat.—^If A quality study of the Bothamsted Broadbalk wheats, E. A. 
Fishes and C. B. Jones (Jour, Agr, Soi, lEngland], 21 (19S1), No, S, pp, S74- 
594, pis, 2), —Milling and baking tests were made on wheat samples grown on 
Broadbalk Field at Bothamsted in 1926, 1927, 1928, and 1929. 

The nitrogen contents of the wheats were found to be increased consistently 
only by the heaviest nitrogenous treatments. Increased protein content, how¬ 
ever, was not necessarily accompanied by improved baking quality. The order 
of the quality of the various plats as revealed by baking tests was essentially 
different every year. No plat maintained either a hi^ or low relative position, 
and no one plat retained an unaltered quality while others fluctuated. 

Among the tentative conclusions drawn was that the presence or absence of 
given basic constituents or of phosphates in the fertilizer had no discernible 
effect upon the quality of the grain. In years when nitrate fertilizer produced 
good results the ammonium salts gave poor effects, and vice versa. Besults 
on the untreated plat tended to parallel those on the ammonium plat. The 
manured plat tended to associate with the plat receiving the lightest ammonia 
dressing. 

The Broadbalk flours appeared to vary in their response to heat treatment. 
Where protein content was Increased as a result of fertilizer treatment but the 
flour was weak from the baking viewpoint improvement followed the physical 
treatment, whereas if the protein was increased in quantity and was satis¬ 
factory in quality or when low had not been increased in amount the flour 
might not respond. 

Flours from wheals grown in Bothamsted during 1929 to test the effect of 
nitrogenous fertilizer (in ammonium salts) at early and late stages of plant 
development, respectively, revealed no significant increase in nitrogen content 
due to fertilizer treatment 

Investigation on yield in the cereals, Tictozia.—^I, Census studies 
19127—9, H. 0. Fobster and A, J, Vaset (Jour, Agr. 8oL lEnglandl, 21 (1931), 
No, S, pp, 391-409, figs, 2).—Observations 'were made on the development of 
crops of different wheat varieties grown in four districts of Victoria, using a 
method based on that of Engledow (E. S. B., 56, p. 227) by taking counts on 
plants of different foot length samples distributed systematically over the areas 
studied. The values determined were those comprising yield, viz, numbers of 
plants, spikes per plant, number of grains per spike, and average weight of 
grain. 



330 


EXPEEIMBKT STATION EEOOED 


[VoL 66 


Comparison of the data with those from English crops (B. S. R., 63, p. 437) 
revealed important differences in the population factor (number of plants). 
Climatic conditions in the Victorian wheal belt require that the rates of seeding 
and fertilizer should be restricted so that the early growth produced may be 
sustained to harvest under average rainfall conditions. Tillering and spike 
production showed typical variations with spacing, fertilization, soil, and 
season. The values per plant actually differed little from the English data. 

Studies of plant behavior in varieties showed that the current tendency in 
plant breeding in Victoria was away from the original high-tillering sappy 
varieties to a low-tillering and sturdier type of growth better able to endure 
drought. The values for percentage survival of tillers to heads were a good 
indication of drought resistance, and all new wheats giving promise in yield 
trials sliowed an increase in this criterion. Head size showed a slgniffcant 
decrease in number of grains per spike from the English crop values and 
demonstrated the small spike produced in Victoria, although the average grain 
yields compared favorably with the English data. 

Counts on plats variously treated with superphosphate revealed that it in¬ 
creases the density of crop in both numbers of plants and spike production per 
plant and also increases size of spike very materially. Nitrogenous top-dressing 
did not appear to favor wheat in the general wheat belt, since it encouraged a 
type of growth not resistant to drought. 

Seed, H. Piepeb (Das SaatguL Berlin: Paul Parey, 1930, pp. [5]4-lBd7, 
Pl* ff], [42]).—'This practical handbook, intended for farmers, agricultural 

organizations and advisers, and seedsmen, discusses the quality characters of 
field crops seed, the appraisal of seed of the several crops, preparation of seed 
and practices involved, and methods and organizations for guaranteeing and 
distributing pure seed. 

Results of seed tests for 1931, B. 6 . Sanbobn and L. J. Higgins (New 
Hampshire 8ta» Bui 258 (1931), pp. 18) .—The percentages of purity and 
germination are tabulated for 385 ofiicial samples of field crops seed collected 
from dealers in New Hampshire during the year ended June 30, 1931. 

S;OB.TIGUJLTUliE 

[Horticultural investigations at the Ulissonri Station] (Missouri 8ta. Bui 
300 (1931), pp. 8&-88, 85-Pi).—Analyses by A. B. Mumeek of 18-year-old apple 
trees of three varieties showed a large part of the nitrogen of the leaves to 
be reabsorbed prior to abscission. This nitrogen was deposited in the twigs 
and spurs and later removed to older tissues. With carbohydrates only a 
small percentage was removed from the leaves before abscission. On the 
approach of dormancy some carbohydrate was translocated from the twigs 
to older wood, and all parts of the tree showed a loss in starch with a cor¬ 
responding increase in total sugars. An apple tree weighing 1,000 lbs. con¬ 
tained a total amouut of nitrogen equivalent to 13 lbs. of nitrate of soda, of 
which 2.5 lbs. were in the leaver, 3 lbs. in the roots, and most of the balance 
in the older branches. Of 200 lbs. of total available carbohydrate, 25 per 
cent was in the roots and 75 per cent in the top. Hemicellulose was distributed 
in the same ratio, hut with starch more than half was in the roots, which also 
showed a relatively high concentration of sugar. Rapidly growing trees had 
comparatively more nitrogen and carbohydrates in the top than in the roots. 

As determined by T. J. Talbert and H. G. Swartwout, dry lime-sulfur 4 lbs. 
per 50 gaL of water was practically equal to the liquid lime-sulfur in the con¬ 
trol of apple scab and caused less russeting of ffuits. Five applications proved 
but Uttle better than four in reducing scab infection. The use of a 1-1-60 Bor- 
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deaux mixture increased the percentage of russeted fruits beyond that of 
either lime-sulfur treatment The finish of the traits in the dry lime-sulfur 
plat was best of all treatments. As concerns the relative values of sprays 
and dusts, it is concluded that where disease or Insects are serious spraying 
is more effective. Bordeaux mixture not only reduced the size of cherries but 
left an undesirable residue on the ripe fruit. Except in seasons fa\orable to 
black rot, ammoniacal copper carbonate applied to grapes after July 1 proved 
a good substitute for Bordeaux mixture, and unless berry moths are prevalent 
it is suggested that no arsenate be used after July 1. Spreaders were not 
found Justifiable in apple and peach spraying. Oil sprays applied in the dormant 
season over a period of years caused no accumulative injury. Used as a delayed 
dormant treatment, oil sprays containing 2 per cent of oil were safely used 
without material injury up to the cluster bud stage. Evidence was found that 
oil sprays must be used cautiously as a substitute for arsenate of lead. 

Cross- and self-pollination studies were conducted by Murneek with sev¬ 
eral apple varieties. Self-pollination gave a low percentage set of flowers, and 
Ben Davis, Jonathan, and Delicious were the best pollinizers. Of three and 
possibly four drops of immature fruits the first was the most pronounced. 
Self-pollinated flowers dropped shortly after blooming in one large wave, 
whereas cross-pollinated fruits persisted longer, the first abscission being of 
an irregular nature often considerably drawn out Dropping was a varietal 
characteristic little influenced by the pollen parent. Self-pollination resulted 
in fewer fruits containing only about one-half as many seeds as crossed fruits 
but with little difference in the average weight of the fruits. 

As determined by Talbert and Murneek, cleft grafting was the best method 
for top-working black walnuts, and about five years were required to convert 
a seedling into an improved variety. In the pecan and hickory budding gave 
the best results. The flowers of the native hazels Oorylus americana and 
(7. rostraia and some of their hybrids survived a winter that killed the flowers 
of improved forms. No injury was caused to the vegetative parts of any of 
the filberts. 

In tests by J. T. Quinn of various selections and varieties of tomatoes for 
resistance to wilt (Fusarium lycopersici) Marglobe was outstanding, and two 
small-fruited English varieties were promising. No difference was seen be* 
tween tomatoes in respect to susceptibility to Cladosporium fulvum. 

Cantaloupe tests conducted by Quinn showed no difference in type or vigor 
of plants from seed obtained from different sources. Dake Champlain was the 
earliest ripening variety in the test. Weather conditions usually favorable 
to F. conglutinans increased the percentage of infection In cabbage strains 
selected for resistance. Late varieties appeared more resistant than early 
types. 

Attempts by H. D. Hooker and Murne^ to Induce by pruning and fertiliza¬ 
tion annual fruiting in the York Imperial apple were partially successful, but 
whether the changed fruiting habit may be permanently established is ques¬ 
tioned in view of the results. 

Studies In strawberry nutrition by Swartwout and J. H. Long are briefly re¬ 
ported. Summer applications of superphosphate with or without nitrogen 
did not stimulate runner production, whereas a combination of phoi^horus 
and potassium or any combination of fertilizer used at the 4O0-lb. rate In 
spring or summer caused a great increase in runners. A 1,200-lb. application 
of fertilizer in the spring was almost disastrous, but was less harmful when 
potassium was included. Summer fertilizers Increased the number of flower 
clusters per plant, but no treatment increased the number of blooms per cluster. 
A spring aiplication of 15-30-13 fertilizer greatly increased the number of flower 
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dusters per plant, and a spring application of phosphorus and nitrogen caused 
the largest increase in percentage set. A 160-lb. per acre application of 16-80-15 
fertilizer in summer and again in spring caused more blooms to form and 
more fruits to mature than any other treatment. Every treatment was bene¬ 
ficial, phosphorus alone at 400 lbs. per acre doubling and the 15-30-15 mixture 
trebling the yield. No effect was found by Swartwout from applications of 
either ammonium sulfate or of stable manure to bearing Concord and Moore 
Early grapes. Analyses showed the same total amounts of nitrogen In the fer¬ 
tilized and control vines both in winter and in spring. Nitrogen was highest 
in the roots and lowest in the base of the trunk. 

Evidence was obtained by Mumeek and B. J. GUdehaus that harmful effects, 
such as the marginal burning of leaves, that can be induced in dwarf apples 
by large applications of nitrogen may be obviated by increasing the amount of 
potassium applied. According to Mumeek the low temperature of 1929-30 
killed the blooms on all varieties of peaches and injured the twigs and branches 
of the more tender sorts. Marquette, Vainqueur, Wilma, and Kalamazoo suc¬ 
cessfully withstood 15® F. below zero. 

Becording apparatus for horticultural experiments, including automatic 
counting devices, W. S. Rogers (Bast Mailing IKenfi Research 8ta, Ann, Rpt, 
16-18 (1928-19S0), pt, 2, pp. 66-73, pis, 4, figs, 3).—Descriptions are given of 
various devices found helpful at the East Mailing Research Station in taking 
horticultural records. 

Studies in lettuce seedbed irrigation under high temperature conditions, 
M. P. Whaeton and 0. Hobast (Arizona Sta, Tech, Bui, $S (19S1), pp, BSSSOSy 
figs, fi).—High day temperatures prevailing during the period of seeding the 
late crop of lettuce in the Salt River Valley are said to be unfavorable to 
germination, despite ample water supplied by irrigation. Night soil tempera¬ 
tures, on the other hand, were within the range favorable to germination. 
Studies of the effects of different irrigation practices on soil temperature 
showed that continual irrigation had little direct influence on soil tempera¬ 
ture during hot weather, as the cooling effect of the water was lost by the 
time it reached the plant row. An irrigation program that insured a con¬ 
tinuous moist soil surface with a minimum amount of water was found most 
desirable in producing favorable temperatures and soil conditions for germina¬ 
tion and for seedling growth. Heavy irrigation tended toward puddling and 
cracking of the soil, and excess moisture retarded root development and 
growth by impairing aeration. Tbe cooling effect of evaporation -was found 
proportional to the evaporation rate and wind movement 

Vigor of seed was found an important factor in germination under favorable 
conditions, the plants from strong seed being able to overcome unfavorable 
soil conditions such as prevented growth of plants from weak seed. The 
germination of strong lettuce seed was adversely affected by poor aeration 
but not to the extent of a commercial loss such as occurred with weak seed. 

The influence of nutritive conditions of seeds and cuttings upon the 
development of the roots, M. R Reid (9. Internatl Eort. Cong,^ London^ 19S0, 
Rpt, and Proc., pp, 165-169; Fr., Ger, ahs,, p, 165), —Citing the results of her 
own experiments and of others, the author presents evidence that both the 
external and internal nutrient conditions profoundly affect the ability of 
seedlings and cuttings to produce roots. The amount of ^theslzed carbo¬ 
hydrate is important, though its function is not completely understood. It Is 
considered possible that in addition to furnishing material for respiration 
and cell growth carbohydrates may assist in the formation of other typee of 
nutritive compounds. 
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Oxygen requirements for root growth of cnttings in water, P. W. Zimmeb- 
MANH (9. Internail. JSort. Cong., London, 19S0, Rpt and Proc., pp, 110-1S6, 
figs. 8; Ft., Qer. al>i., p, i79),—At the Boyce Thompson Institute for Plant 
Research the oxygen content of water was found to exert a profoimd influ¬ 
ence on the rooting of cuttings in water cultures. Salvia cuttings in water 
with a low oxygen content rooted near the surface rather than at the base. 
With a lack of oxygen Salvia cuttings wilted, even though the stems were 
immersed in 15 in. of water, whereas aerated cuttings remained In good con¬ 
dition and formed roots at the base. Comparable results were recorded for 
the tomato. Dorothy Perkins rose cuttings formed both callus and roots in 
S in. of water and not at all in 8 in. A thin layer of paraffin oil on the water 
prevented the absorption of oxygen from the air and hastened the death of 
cuttings in vessels wrapped with black paper. However, under conditions 
of intense light the photosynthetic activity of the green stems apparently sup¬ 
plied sufficient oxygen. 

Willow stems with a marked absence of polarity rooted best at the base 
when in aerated water. Hypertrophied lenticels were largest on willow cut¬ 
tings in nonaerated water and not present at all in aerated water. Apparently 
all tissues in a cutting were not affected in the same way by variations in the 
oxygen supply. 

Species differed in their oxygen requirements, tomato, Salvia, and ivy hav¬ 
ing a high and willow a very low oxygen need. When sufficient oxygen was 
supplied more did not add to the beneficial results. Oxidizing agents, such 
as hydrogen peroxide and potassium permanganate, increased rooting but did 
not equal aeration. 

Varieties grown on own roots, N. Esbjebo (9. Iniematl. Sort. Cong,, 
London, 19S0, Rpt and Proc., pp. 197-ttI7, figs. 18; Fr., Qer. ahB., p. 197 ).— 
Stating that apples, especially certain varieties, are frequently grown on their 
own roots in Denmark and to a lesser degree also plums, pears, and cherries, 
the author cites the results of recent studies at Blangstedgaard which show 
that certain apple varieties grow and fruit as well on their own roots as when 
grafted. Ringing layered apples by means of a copper wire tied tightly about 
the base greatly increased the percentage of rooting. 

Thirteen of 130 lots of softwood cuttings of plum cuttings planted on June 
1,1929, rooted more than GO per cent, and 42 of the lots failed to root at all. 
In the last group were such well known varieties as Burbank, Giant, Jefferson, 
Orleans, Reine Claude, and Transparent. Soaking root cuttings in water for 
72 hours prior to planting increased the percentage of rooting in Cox Pomona 
and Wealthy and was Just about as effective as sugar and glycerine solutions. 
Boot cuttings placed in hotbeds grew better than those In coldframes or in 
the open soil. 

Textbook of pomology, F. Eobel {Lehrludh dCB Ol>8tJ)ans. Berlin: Julius 
Springer, 1981, pp. 7/77-1-274, figs. 95).—From the physiological standpoint the 
author presents a comprehensive discussion of various phases of promology, 
including nutrition, flower formation, development of the fruit, sterility and its 
causes, the relationship between vegetative growth and fruitfulness, the breed¬ 
ing of new varieties, etc. 

The relation of organic matter to fruit growing, R. C. Coixison (V. 7. 
State Sort. Soc. Proc., 76 (1931), pp. 102--110). —^A r5sum4 Is given of the present 
status of knowledge, suggesting certain modifications in the present plans of 
soil management, namely, the earlier planting of cover crops and the use of 
a complete fertilizer because of its stimulating effect on the cover ^op and 
thereby increasing oi^anic matter. 

05774—82-8 
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The University Fruit Farm at Union, Nebraska, G. C. Wiggans (NehraaJca 
are, i3 (1931), pp. i7, pgs, 7).—Discnssing the establishment of the fruit 
farm and listing the species and varieties under test, the author briefly out¬ 
lines the experimental projects under way. 

The chemistry of the rootstock-scion effect, I, H, W. A. Hoach (Bast 
Mailing [AV>if3 Research Sta. Ann, Rpt., 1&-13 pt, 2, pp, 

Two studies are noted. 

I. The elements absorbed from the soil (pp. 101-104).—A spectrographic ex¬ 
amination of the ashes of various parts of 2-year budded Lane Prince Albert 
apple trees worked on Mailing IX and XII revealed the presence of potassium, 
calcium, magnesium, sodium, phosphorus, iron, aluminum, manganese, barium, 
strontium, lithium, copper, lead, titanium, vanadium, silicon, nickel, chromium, 
tin, molybdenum, and silver. Most of these elements were distributed through¬ 
out the whole plant, but lead was restricted to the roots and molybdenum was 
absent from the scion in rootsto<k IX and from the entire tree in XII. 

II. Methods for testing the effects of substances in solution on fruit trees (pp. 
105-110).—As nothing Is known of the function of many of the 21 elements 
found in apple tissues, attempts were made to introduce certain of these directly 
into the tree to study their effect. ‘W’hen the cut end of a small side shoot near 
the base of the tree was immersed in a ‘solution, the liquid was absorbed but 
distributed unevenly in the tree. Through the cut end of the terminal shoot of 
a coiflon grown apple, permeation of every leaf in the top half of the tree was 
secured. Damage from toxic solutions decreased from the tap downward. Ab¬ 
sorption through a side branch of a rootstock led to a more uniform distribution 
if the plant was lifted rather than growing normally. Lithium sulfate perme¬ 
ated more freely than either potassium molybdate or magnesium chloride. 

Root stocks from seeds of known parents, G. 6. Dahl (P. IntematL Sort, 
Cong,, London, 1930, Rpi, and Proc,, pp, 141-1^9, figs, 7; Fr., Ger, abs,, p, HI ).— 
Attempts at Alnarp, Sw^eden, to grow rootstocks from open-pollinated seed of 
known apple varieties revealed great differences in the number of seed produced 
by varieties, in the viability of the seed, and in the growth of the resulting 
seedlings. Large percentages of Gravenstein, Ribston. Boskoop, and Swedish 
varieties died during the first summer. On the other hand, Reinette Ananas, 
Boiken, Bismark, and certain other seedling lots displayed excellent vigor. 
During the first winter mortality greatly increased In the weak lots to the extent 
of completely eliminating certain lines. 

After grading into four sizes, seedlings of several of the lots were propagated 
to Cox Pomona. Records taken a few years later showed the best trees on seed¬ 
lings of Reinette Ananas, King of Pippins, Akero, and Bismarck. The fact that 
strong growing apple varieties often yield seedlings of very low vitality is 
attributed to abnormalities in their genetic make-up; for example, a supernormal 
number of chromosomes. 

Course of growth in an apple stock during the maiden year, M. G. 
VyvTAX (East Mailing [Kent} Reseaixh Sta. Ann. Rpt,, 16-18 il9B8-19S0), pt. 2. 
pp, 85-97, figs, 2).—Using shoots of a clonal apple stock. Mailing XIII, taken 
from a stool bed, it was found that during the period April to October total 
weight, Including leaves, more than doubled, the increases being approximately 
proportional to the weights at planting. Rate of increase in leaf weight de¬ 
creased progressively during summer, spur leaves ceasing first The dry weight 
of roots formed before November was greater than that of the leaves. Roots 
lost in dry w^ght during the winter of 192&-30, an exceptionally wet season, 
^Ictive new root formation was observed coincident with bud opening, 

Forth^ experience with the pollination problem, L. H. MacDawiels 
(S, Y, State Sort. Soo. Proc., 76 (1931), pp, 32-37).—A discussion of various 
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factors, such as temperature, weather, poilinizers, duration of the blooming 
period, and bees, that are concerned in apple pollination. Under favorable con¬ 
ditions the introduction of bees and bouquets of compatible flowers into a 
McIntosh orchard at Morton, N. Y,, increased the average yield per tree to 11,3 
bu., whereas previous averages had never exceeded from 2 to 3 bu. Further¬ 
more, the yield was uniform and not localized along the border rows. In the 
same season negative results were secured from bees and bouquets in a Northern 
Spy orchard at Hilton because of rain and cold. 

Additional data on the pollinating capacity of varieties indicated that 
Twenty-Ounce is markedly self-unfruitful but effectively pollinated by Olden¬ 
burg, Bhode Island, and Delicious. Tompkins King was fairly self-fruitful but 
benefited by pollination with Oldenburg or Twenty-Ounce. Ben Davis was 
somewhat self-unfruitful and satisfactorily pollinated by Mclnto^, Bhode Is¬ 
land, or Oldenburg. Gano was not a satisfactory pollinizer for Ben Davis. 

The cold storage of apples, C. West (Jour. Min. Agr. [Ot. Brit.'], 38 (1931), 
yo. 6, pp. 585-593, pl8. 2, figs. 3). —Studies conducted at the Low-Temperature 
Eesearch Station, Cambridge, England, are reported, in which an effort was 
made at the application of refrigeration to the preservation of English fruit 
In addition, a summary is given of investigations conducted elsewhere. Some 
data also are given on the gas storage of apples, in which it is shown that this 
type of storage is particularly valuable for varieties of apples susceptible to 
low temperature breakdown. A list of 10 references to work bearing on the 
subject is included. 

Development and ripening of peaches as correlated with physical char¬ 
acteristics, chemical composition, and histological structure of the fruit 
flesh.—Physical measurements of growth and flesh texture in relation 
to the market and edible qualities of the fruit, M. A. Blake, 0. W. David¬ 
son, B. M. Addoms, and G, T. Nightingale (^ew Jersey Stas. Bui. 525 (1931), 
pp. 35, figs. Ig),—As one of a series of related bulletins (E. S. R., 64, p. 139), 
this discusses the results of studies of the development of the fruit of strongly 
vegetative and weaklj’ vegetative Elberta peach trees, the growth differences 
being obtained by regulating the supply of applied nitrogen. As indicative of a 
comparative growth a typical high-nitrogen tree made a total linear growth 
of 33,233 in. in 1929 and a low-nitrogen or high-carbohydrate tree only 5,828 In. 
The leaves of the high-nitrogen tree were larger, darker green, and more tender 
than those of the high-carbohydrate tree. 

In general the growth of a peach fruit could be illustrated by a double S 
curve, being in the Elberta variety most rapid in late May and early June, 
almost ceasing during the pit hardening stage, then becoming quite rapid again, 
and finally decreasing Just before complete maturity. The firmness of peach 
flesh varied inversely as the rate of growth until the shipping ripe stage. 
Softening in the ripening peach was correlated with a decrease in protopectin, 
cellulose, and thickness of the cell walls. 

As related to the condition of the tree, fruit from the high-carbohydrate trees 
ripened earlier, developed higher color, was firmer in texture, contained more 
sugar throughout the season, and could be picked In a firmer condition than 
those of the high-nitrogen trees. Fruit of the high-nitrogen trees did not attain 
satisfactory color, even when allowed to become soft ripe on the tree. 

An experiment in the thinning of Victoria plnms, A. 0. Paintbe (Bast 
Mailing [Kent] Reseatvh Sta. Ann. Rpt, 16-18 (1928-1930), pt. 2, pp, 7jlr8$).— 
Plum trees bearing an exceptionally heavy crop were thinned and the results 
compared with comparable unthinned tre^. Total yields were reduced greatly 
by thinning, but the net returns were materially increased. Heavy winds oc- 
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curring daring tlie fruiting season materially damaged the nonthinned trees, 
with only slight damage to the thinned. 

Some ** rogue ” varieties of black currants^ J. Akos {East Molhnff [JTenf] 
Research Sta. A/m. id-i8 {1B2B-1B30)^ pt, 2, pp. pis. S). —^Three 

worthless rogues received xmder the name of Baldwin Black are described and 
production records given. 

The cropping of raspberry varieties at East Mailing, N. H. Gbubb {East 
Mailing [Kent} Research 8ta. Ann. Rpt., IS-^IS {mS-’lBSO}, pt. 2, pp. 51^45).— 
Tests of 15 varieties of raspberries showed Baumforth A to be the most pro¬ 
ductive and Helston second, but neither was equal to Lloyd George as a general 
purpose fruit. The American varieties Cuthhert, Latham, and June were not 
at all satisfactory. 

Strawberry cultivation: Strain, time of planting, and de-blossoming, 
W. S, Rooers {East Mailing [Kent} Reseat ch 8ia. Ann. Rpt.^ 1&^18 {1928-19S0), 
pt. 2. pp. 52-64 j pis. 2, figs» 3). —Observations on three strains of Royal Sov¬ 
ereign strawberries showed them to vary considerably in appearance but with¬ 
out doubt to belong to the same variety. Selection to remove weak plants de¬ 
creased the differences between the three sixains, Indicating that environment 
rather than genetic causes underlie the variability. Early autumn planting 
gave much more favorable results than winter or spring planting as concerned 
yield, runner formation, and general vigor. There was little difference between 
December and February except that the December plants produced more run¬ 
ners. Defiorating in the first year resulted in 6 per cent increase in plant 
diameter and 82 per cent in number of runners. 

Purthcv evidence on the necessity of boron for health in citrus, A. R. 0. 
Haas and L, J. Exotz iBot Gag., 92 {1931), No. 1, pp. 94-100, ftgs. d).—Several 
years of use were required to remove the boron present in glass, enamel, and 
glazed receptacles to the degree that citrus cuttings supplied with boron- 
deficient nutrients would show symptoms of suffering. The omission of boron 
caused corky and split veins in the leaves, multiple buds, cessation of new 
growth, bulbous enlargement of root tips, and the eventual decay of much of 
the root system, all of which conditions were rapidly remedied upon adding 
boric acid sufficient to make a concentration of 0.1 to 0.2 part per million in the 
culture solution. Since the excess of sugar in the leaves rapidly disappeared 
following boron treatment, the authors surmise that the restoration of conduct¬ 
ing tissue is a factor In the rapid recovery. Leaves from the boron-deficient 
plants showed a slightly greater diastatic activity than normal cultures, the 
ratio being 150; 1BS.5 in sour orange and 131:120 in the case of Eureka lemon 
growing on rough lemon stock. 

Seed germination in roses [trans. title], B. M. Calviko {9. IntematU Mart. 
Cong., London, 1930, Rpt and Proo., pp. 150-153; Eng.. Fr., Ger. ahs. pp. 150, 
151).—In studies at the Floricultural Experiment Station at San Remo, Italy, 
the Immersion of rose seeds for 1 hour In a proprietary organic mercury com¬ 
pound increased germination by 33 per cent over untreated seed. Longer im¬ 
mersion, 6 hours, decreased the beneficial result Immersion in water at 16* 0. 
(€0.8* F.) for 6 hours increased germination by 16 per cent and also hastened 
germination. Storage of seeds for 16 days at 0* hastened their gennination by 
1 month. The stage of maturity of the hips influenced germination to a certain 
extent, that of seed from green, yellowish, orange, and folly colored hips being 
26.6, 26.8, 80.5, and 41.6 per cent, respectively. 

Commercial economic poisons commonly known as fungicides and 
insecticides, R. H. Robikson and C. P. WniTAsm {Oregon 8ta. Circ. 103 (1931), 
pp. 22).—The results are herein pr^ented of the analyses of various spray 
materials collected according to the provisions of the Oregon economic poison 
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Forest mensuration, E. G. Mason {CorvalliB^ Oreg.: Author, 19S1, pp. 
[101+S52, figs. 28).—Prepared in mimeographed form, this text discusses the 
methods of determining the volume of logs and of timber stands and of meas¬ 
uring the growth and estimating the prospective yield of trees. 

Forest mapping, E. G. Mason (CorvallU, Oreg.: Author, 1281, pp, 151+85, 
figs. 24 ).—^In this mimeographed manual the principles and practices of land 
surveying and forest mapping are discussed in detail. 

The Identification of the pines of the United States, native and intro¬ 
duced, by needle structure, W. M. Haklow {N. 7. State Ool. Forestry, Syra^ 
ouse Univ., Tech. Puh. 82 (1931), pp. 21, pis. id).—Beginning with a brief 
discussion of the general morphology and anatomy of pine needles, the author 
presents a key for the pines studied based on needle structure. Photomicro¬ 
graphs of needle cross sections appear in the appendix. 

Hastening the germination of western pine seeds, G. H. Johnstons and 
T. S. Clabe (Jour. Forestry, 29 (1981), No. 6, pp. 895-^06, figs. 2).—The exposure 
of seeds of Finns torreyana, P. coulteri, P. sabiniana, P. cenibroides var. mono- 
phyllor, and P. tuberculata to the moisture and temperature of melting ice 
hastened and increased the final germination. The optimum length of treat¬ 
ment differed with the species, being shortest (25 days) in P. torreyana and 
longest in P. coulteri, the difference being apparently correlated with the en¬ 
vironments under which the species grow. The time of year when treated was 
also a factor, 15 days being the optimum for October-treated P. tuberculata 
seed and 35 days for samples of the same seed treated some 2 months later. 
It is suggested, however, that the differences may have been due to changes in 
the age. 

Becovery of western yellow pine seedlings from injury by grazing ani¬ 
mals, Q. A. Peabson (Jour. Forestry, 29 (1981), No. 6, pp. 876-894, fi9<t. 10).-^ 
Becords taken by the U. S. D. A. Southwestern Forest and Range Experiment 
Station over a long period of years on the mortality and survival of seedlings 
injurd by grazing animals showed a remarkable ability of western yellow pine 
seedlings to recover. However, in the case of seedlings in their first and sec¬ 
ond years browsing by sheep or cattle was exceedingly hazardous, to the extent 
of often completely destroying the young trees. After the third year danger 
was said to have been appreciably less, and when the seedlings were from 4 
to 6 in. tall it was only under extreme grazing continued year after year that 
defoliation was likely to approach the danger point 

Improvement In the production of oleoresin through lower chipping, 
E. Gebby (U. 8, Dept, Agr., Tech. Bui 262 (1981), pp. 24, pis. 6, figs, d).— 
During a 5-year test A:om 1923 to 1927, on the Choctawhatchee National 
Forest in Florida, as large yields of oleoresin were obtained from low faces, 
approximately ^ in. in height as from hi^ faces, % to % in. The potential 
yield from low faces was thns twice that of high faces, and, furthermore, the 
low faces yielded material of higher quality because of a higher proportion 
of dip os compared with a relatively large yield of scrape collected from high 
faces. 

Possible degrade of butt lumber because of excessive pitch soaking or because 
of drying of the exposed surface, accompanied by attacks of insects and fungi, 
was reduced to a minimuTn by the use of the low faces. Using the small-sized 
hacks (Nos. 00, 0, and 1), low chipping was practiced without an appreciable 
Increase in operating costs. 

Microscopic studies of the wood and bark obtained at different heights from 
the test trees i^owed that the low chipped trees had wider rings of annual 
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growth, better-developed siuniuer wood* and markedly more abundant oleoresin- 
givlng tissues Immediately above the faces than did the high chipped trees. 
Low chipping reduced the waste of productive wood and maintained the poten¬ 
tial oleoresiii and wood-producing powers of the tree, facts deemed of great 
signiticance in the turpentining of second-growth timber where rapid healing 
following low chipping hastens the next working of the trees. 

Some Antarctic beeches, H. F. Combeb (Oard, Chron,, 5. ser., 90 {19S1), 
Nos. 28i0, pp. 348, 349, Hgs. 2; 2341, PP- 364-366, figs. 5) .—Descriptive material 
is presented upon a number of species of the genus Nothofagus. 

Ohio Forest News, [October, 1981] (Ohio Forest Neuos [Ohio Sfa.], No. 15 
(1931), pp. 8, figs. 2 ).—This number contains hxdef articles on forestry activities 
and forest pathology and lists 41 species of pine assembled in the forest 
arboretum at Wooster, 

DISEASES OF PLANTS 

[Plant pathology at the Missouri Station] (Missouri Sta. Bui. 300 (1931), 
pp. 56-o8 ).—Pusarial plant disease studies conducted by I. T. Scott Included a 
determination of the H-ion equilibrium points for several organisms: Fusarium 
discolor, pH 5.3 to 5.5; F. nlveum, pH 6.4 to 6.5; F. imlnfectum, pH 5.5; and 
F. conglutnians. pH 6.8 to 7.0. A minimum growth measured as dry weight 
of mycelium produced was obtained at about pH 7.0 when F. conglutfnans was 
grown in nutrient solutions of different initial pH values. The growth corre¬ 
sponded quite closely to the tfquilibrium point reached when washed mycelial 
mats of the frame fungus were placed in acidic or basic salt solutions. There 
was a definite corrolatlcn between growth at different H-ion concentrations and 
the equilibrium points obtained in salt solutions. There was a correlation 
between reaction and the toxicity of various dissociating topic agents. 

Studies by C. M. Tucker of the genus Phytophthora included observations on 
150 isolations, representing most of the known species occurring on important 
hosts in various parts of the world. Evidence was seen of the existence of 
biological strains in certain species. The inherent character of the protoplasm 
apparently was the factor enabling certain forms to survive winter tempera¬ 
tures in oatmeal agar cultures. Species varied widely in their ability to develop 
at higher temperatures, but different isolations of the same species behaved 
very similarly, indicating that temperature response is stable. The most valu¬ 
able identification points \\«?re adaptability to certain media, type of antherid- 
lum. character of the sporangia, temperature relations, and, in a few species, 
the development of curtain ol ivpioduclive organs, size of oospores, and 
pathogenicity. About 20 species were deemed valid, and one new species, 
P. drechsleri. is described. A key was worked out. 

Flag smut was found by Scotr to be serious only in St. Louis County and 
to be well controlled by rotations and the use of smut resistant varieties. 
Pythium arrhenomanes, the causal organism of a seedling blight, was isolated 
from diseased corn roots obtained from sections of Missouri where hitherto 
unknown. Disinfection of corn seed with organic mercury dusts reduced in¬ 
fection in a Pythium-infected soil in the grenhouse. liquids did not give 
controL Corrosive sublimate 1-1,000 did not control seedling blight in the 
greenhou.<«e. The disease appeared more virulent under greenhouse conditions 
when used alone than when associated with F. monilifomte and Gibberella 
saubinetii. 

Blass iutfectioii with oat loose smut by a new method [crane, title], 2 a 2 >s 
(Pfianzebau. 5 (1928), No. 3-4, p. 43).—The method consists in the subjection 
of the grain which is to be tested to a strong spore-containing iq?ray, so as to 
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insure the passage and lodgment of the spores between the glumes and the seed 
to be tested. 

Use of Tarietal ImmimitF against fnngns parasites as a distinguishing 
mark for wheat variety record [trans. title], W. Rudobf {Pflansieiibau, 5 
(1928), No. 1-2j pp. 4, 5). —Tabulations are given, with discussion, of the 
behavior records of 11 wheat varieties after subjection to infection by 12 physio¬ 
logical forms of wheat brown rust (Puccinia tritidna). 

Bust biotypes as aids in determining variety and purity of wheats [trans. 
titlel, A. SOHEDBB ( Pflansen ' bau , 5 (1920), No, 17-18, pp. 263-267). —^Infection 
types XI, XIII, XIV, and XV were tested, each with 13 wheats, and the results 
are tabulated, with discussion. 

Parasitism of Gibberella saubinetii on com seedlings, N. L. Phasson 
(Jour. Apr. Research [U. S.], 43 (1931), No. 7, pp. 569-396, tigf>. 10).—In this 
cooperative study conducted by the Wisconsin Experiment Station and the 
Bureau of Plant Industry, U. S. D. A., it was observed that the fungus G. sau- 
hinetii usually enters the corn seedling through ruptures in the cortex produced 
by the emergence of adventitious roots or by rapid growth. Invasion was at 
first intercellular, later also intracellular. In passing from cril to cell, the 
fungus penetrates the cell wall by means of a fine filament, whose entrance is 
possibly facilitated by chemical action. Invasion was accompanied by an 
accumulation of dark-staining material in the walls and intercellular spaces 
of the host, the stains extending considerably beyond the limits of the fungus 
penetration. In extensively Invaded areas this densely stalnable material was 
somewhat less abundant, perhaps having been used as food by the fungus. 
Invasion sometimes caused a swelling of the cell walls, especially of those 
cells near the endodermls. The author believes that the endodermis of semi- 
reslstant corn may serve as a partial if not a complete barrier against fungus 
entrance. Callosities occur frequently on the walls of cells near the endodermls 
and in the hypodermal layers, and may possibly be a manifestation of a certain 
type of resistance. 

A traumatotactic displacement of the nucleus was observed in cells bordering 
lesions and wounds in the cortex of the mesoco-tyl produced by root emergence 
or by needle pricks. An alt^ation in the distribution and amount of the stain- 
able portions of the cytoplasm was observed in the cells adjacent to ruptures 
and lesions. 

Infection experiments with the cotton root-rot fnngns, Phymatotrichnm 
omnivomm, D, C. Neai, and G. T. Ratijfbx (Jov>r. Apr. Research [U. 8.1, 4S 
(1981), No. 8, pp. 681-691, figs. 3). —Studies conducted in Texas by the Bureau 
of Plant Industry, U. S. D. A., yielded further evidence that the fungus P. 
omnivorum is the cause of the destructive root rot disease of cotton. Using 
as inoculum pure cultures of the fungus, cultures originating from sclerotla 
found in the soil, and sclerotla obtained in laboratory cultures, infections were 
produced in plants both in the greenhouse and in the field. Cultures from 
conidial mats did not, however, prove infective. Cultures varying in age, 
especially those in which sclerotla were present, showed no perceptible differ¬ 
ences in virulence when the plants were inoculated. Many of the greenhouse 
inoculated plants failed to show symptoms, but when the roots were examined 
at the close of the experiment, several were found infected. 

Several plants inoculated with infected roots in the field developed the 
disease, with some indication that the fnngxfe on freshly infected roots is more 
virulent and capable of killing a greater number of plants than that on roots 
in which the infection has been of longer duration. Efforts to transmit the 
disease to new areas by means of soil cores taken from infected zones were 
unsuccessful, in the very dry season, of 19^. 
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Seed-potato treatments in Florida from 1924 to 1029, L. O. Gba*iz 
(Potato Aatoo. Amer. Proo,, 16 (1929^0)t pp. Details and tabulations 

as presented, with discussion, are held to indicate the practical inadyisablUty 
at the present time of treating seed potatoes in Florida with formaldehyde^ 
corrosive sublimate, or organic mercury compounds. 

Seed potato disinfection [trans. title], H. Bbatjn (Pfiaimn'bm, 5 (19ftS)f 
2^0.11-12, pp, fdi-i77).—^This article contains a descriptive account, with tabu¬ 
lations, of varieties, fungicides, and conditions employed in the various disin¬ 
fection tests with seed potatoes, which also embraced field factors. 

The varieties reacted differently to the treatments. Tuber sensitivity to the 
treatments underwent no important change during the winter months, but 
apparently there was an Increase of sensitivity in spring at the time of sprout¬ 
ing. It was not ascertained what factor caused that increase. The time of 
treatment has only a limited influence on its effect Much higher concentra¬ 
tions could be borne by the tubers without injury in winter months than in 
spring. There were indications that increasing concentration of the liquid was 
not paralleled by increase of injury, though periodical changes became evident. 
Increase of seed tuber weight corresponded to increased production of single 
eyes, when measured in length and weight of the sprouts. Perishing of the 
sprouts appeared to be positively related on the one hand to the occurrence of 
heavy sprouting, on the other to the increase of sprouting due to the use of 
fungicidal steeping. 

Some preliminary experiments with Burgundy mixture in New Bruns¬ 
wick, D, J. MaoLicod and J. K. Richardson (Potato Assoc, Amer, Proc,^ 16 
(1929-60), pp, 164^160), —While the results obtained from these series of 
esperiments are by no means conclusive, nevertheless, they suggest some 
practical possibilities in the use of Burgundy mixture in the control of foliage 
diseases of the potato such as early and late blight.” 

Potato dusting and spraying experiments In Florida from 1924 to 
1928, L. O. Gbatz (Potato Assoc, Amer, Proo,, 16 (1929-60), pp. H6-154).— 
In discussing the results of experimentation during these five years, it is stated 
in general that where equivalent amounts of copper are applied, and where 
both operations are carefully and thoroughly executed, spraying and dusting 
may produce similar increases in yield, though spraying apparently controls 
late blight a Uttle better than dusting, and it has some effect on early blight, 
while dusting has no control of the latter. In the Florida potato belt each 
operation requires the closest supervision. A disadvantage of dusting is that 
it should be restricted to the times when the vines are covered with moisture 
and when the wind is not blowing. Spray may be applied whenever the vines 
are dry. 

The situatfou as regards potato scurf [trans. title], Schlumbebgeb (Pfiaf^ 
conbau, 6 (1929), No. 2, pp, 66-69). —A relation is su^ested to exist between 
scurf and canker, and it is thought that a laboratory test would be com¬ 
paratively easy. 

Combatli^ potato scurf through varietal s^ection [trans. title], K. Hautt- 
rmscH (Pflanzenbau, 6 (1960), No. 9, pp, 266^7).—Along with canker (wart) 
and Phytophthora rot, potato scurf has an economic significance which goes 
beyond that of the unsightliness produced, as the food quality is also deterio¬ 
rated. The cause, an Actinomycete, is to be found in many soUs, In which 
also other factors may contribute. Certain soils and soil reactions favor 
particularly this condition. Varietal tests are tabulated. 

Vims diseases of potatoes [trans. title], H. RmxiNa (Pfiansenbait, S (1929), 
Nos, i7—IS, pp, 267-276^ 19-20, pp, 284^290), —Historical, descriptiva, and tabu- 
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lar Information is given regarding vai^onsly named viras diseases of potato, 
with 28 bibliographical references. 

The effects of certain cultural practices on the transmission of virus 
diseases of the potato, T. M. McCall (Potato Aasoc. Amer. Proo., 16 (1929-60)^ 
pp. 161--168), —^In the Red River Valley, northern Minnesota, spindle tuber and 
mosaics alone or in combination may be found on any one of the three potato 
seed stock varieties grown locally, namely, Early Ohio, Irish Cobbler, and 
Bliss Triumph, reducing yields by amounts ranging from a mere trace to 40 
per cent or even more in case of very heavy infestatioru The knife trans- 
miaaion tests with mosaics are not yet completed. The results thus far obtained 
with spindle tuber tend to show that it is transmitted by the cutting knife. 

Roguing and potato virus disease control, J. E. Kotila (Potato Assoe, 
Amer. Proe,, 16 (1929~$0), pp. id^J68).—Experimentation begun In 1928 on 
roguing against potato virus diseases at East Lansing, Mich., is detailed. 
Areas showing also mild mosaics and leaf roll revealed after the first roguing 
and with sprayings employing nicotine sulfate only primary streak and primary 
leaf roll, but these diseases spread rapidly thereafter. This Increase is ex¬ 
plained in two ways. It is stated that the wild hosts bittersweet (Solanum 
dulcamara) and groundcherry (PhysaUa grandifiora) were found growing near 
and even in the field, and that some of the latter appeared to be affected with 
virus disease. Aphids also may have carried the virus from diseased to sound 
plants. Although nicotine sulfate was applied with each spray, not many 
aphids were killed, and it was supposed that the spray caused them to wander 
restlessly, as an unusual increase of the disease resulted. 

The relation between Phoma or crown rot in beet and soil reaction, 
P. H. Gallagheb ([Irish Free State} Dept Agr. Jour.^ 29 (1929)^ No. 1, pp. 

figs. 6). —^In this section of a report on an Investigatioii as to the relation 
of soil conditions to failures in the beet crop, 1928, it is stated that the results 
of this investigation Justify the general inference that Phoma is a serious 
menace on soils of pH 8 or over. Two exceptional cases may be explained by 
fkcts which are stated. It is concluded, therefore, that if in beet cultivation 
the soil reaction can he kept h^ow pH 8, serious damage to the crop due to 
Phoma is not likely to occur. 

In this investigation, values as high as pH 8.8 have been found for subsoil and 
pH 8.5 for surface soil. These figures suggest some substance in the soil more 
alkaline than calcium carbonate, and from a few tests made It Is considered 
likely that the substance to which the abnormal alkalinity associated with viru¬ 
lent attacks of Phoma is due is magnesium carbonate. 

The results of the study as a whole have suggested that infection by Phoma 
may be successfully combated by the use of treatments reducing the soil alka¬ 
linity. Experimentation is in progress to determine whether such rmnedies are 
practicaL 

Sugar beet root necrosis [trans. title], A. TbbSztyi (PflanzenhaUf 5 (1929), 
No. 21--22, pp. On the basis of studies of beet root rot during two 

years in the field and laboratory, the results of which are given in tabular 
form with discussion, it is stated that the organism spreads via soil as well as 
seed. Absolute protection at present therefore appears hardly practicably 
though when the soil Infection is not very severe a fair profit can he realized. 
Lime in the soil gave no positive result Further experimentation suggests 
alteration in the amount of artificial fertilizers. 

Peculiarities of the decay process in the roots of beets dnxing the fall 
of 102T [trans. title!, G. S. NKVonovsKti (Nauoh. Zap. Sabh, Promgsh., 6 
(1928), No. 9^10, pp. 805-615, figs, id).—The author describes the types of fungi 
associated with decay of sugar beets in storage pits. Activity in the fungi 
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during the fall of 1927 was intensified by premature digging. The isolations 
gave CladosporluM herharum, which apparently did little damage, besides 
Actinomycetes and Penicilliums whose activities were not established. Of the 
destructive fungi, the Fusariums were most prominent, though Botrytis cinerea, 
Trlchothecium, and Veiticillium were important. The Mueors were always 
noted in asbociation with the Penicilliums. Rhizopus forms were abundant 
B, tetavora is provisionally described as a new species, parasitic on sugar beets. 

The influence of gaseous reagents on fungi prevalent in the sugar beet 
storage pits [trans. title], O, S. NEVODOVsiai (NaucK Zap. 8akh, Promysh.^ 7 
{1029), ya, 8, Pi>. 981-288J.—The author tested on a laboratory scale the effects 
of sulfur dioxide, formaldehyde, and paradichlorobenzene on the fungi which 
attack sugar beets in storage pits. Sulfur dioxide proved to be the most effec* 
tive, the only genera which resisted its action being Botrytis and Phoma. The 
next in effectiveness was formalin. Paradichlorobenzene proved to be of little 
value. 

Sugarcane diseases [trans. title], M. T. Cook, trans. by P. Chabd6n {Porto 
Bioo Dept. Agr. and Cotn. 8ta. Circ. 94 (19S1), Spanish ed., pp. 45, figs. i7).— 
Various important diseases of the sugarcane are described and discussed, and 
suggestions presented upon their control. 

The dry rot of swedes and turnips caused by Phoma lingam (Tode) 
JDesm., P. A. Murphy and W. Hughes (llrish Free State} Dept Agr. Jour,, 29 
{1929), Vo. i, pp. 29-40, fig. i).—The maximum percentage of occurrence of 
P, lingam found to date on seeds ot swede turnips {Brassica rutabaga) of 
English origin is said to have been 0.2. Species of Macrosporium, Altemaria, 
and other fungi not connected with dry-rot usually occurred more abundantly 
on the seeds. P. Ungam as isolated from the diseased seed and leaf is said to 
be identical with the dry-rot organism and capable of producing dry-rot in the 
roots. It is identical with the fungus causing a similar trouble in New Zealand. 
It can overwinter in diseased roots in the ground and Infect the new crop. 

The distribution of the disease in the Irish Free State is outlined, and the 
supposedly contributory factors are discussed. Inferentially, the amount of 
disease developing depends upon the amount of infection carried with the seed, 
or else, according to other observations, upon infection from other sources, 
such as manure or soil. 

The difficulty of recondling the great excess of disease which developed in 
one variety in 1928 with the small amount of seed infection found Is discussed. 
There are said to be difficulties at least as great in showiag it due to greater 
susceptibility, though this admittedly may have been a contributory factor. 
It is thought that the seed infection was mainly responsible, but that to the 
varying amounts of this factor may be attributed the variation in the amounts 
of seed infection. 

Excess soluble salts as the cause vegetable diseases in greenhouses, 
S. D. CosNEB and G. T. Gbegoey (Ind, Acad. 8ci, Proc„ 4S (1927), pp. S85-S90, 
tigs. S). —In many Indiana greenhouses lettuce in ground beds remains stunted 
or else dies, the leaves being small, usually dark green, and very tough, the roots 
being sparse, brown, and dead at the tips. No nematodes, fungi, or bacteria 
appear in causal connection with the conditions, which usually appear in spots, 
irregular as to size, and lying in the midst of perfectly normal plants, or perhaps 
containing groups of normal plants. Supposedly, high osmotic tension due to 
concentration makes it difficult for the plant to get sufficient water. This view 
is supported by the fact that old greenhouse soils left to leach in the rain axe 
often greatly improved. Steaming or heavy watering may help, presumably by 
dlssipatiitg the excess salts. Tile drains permit leaching in such cases without 
water-logging the soil. ^ 
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Copper sulphate as a remedy for exanthema in prunes, apples, pears, 
and olires, E. E. Smith and H. E. Thomas (Phytopathology, 18 (19^8), No, 5, 
pp, Itgs. 4)- —^Exanthema, described previously in connection ivitb citrus 

trees only, in particular orange and grapefruit, is claimed to exist in typical 
form in French prunes (Prunus domeatica), apples, pears, and olives. 

Some attendant conditions are described, and an account is given of the bene¬ 
ficial use of copper sulfate applied to the soil. 

Classification of copper fungicides, E. B. Holland and G. Gillegan 
{Phytopathology, 18 (1928), No. 5, pp. 4^^458). —^Various compounds and forms, 
both soluble aud insoluble for application as a spray or as a dust are given 
in systematic arrangement 

Studies of the ascigerous stage of Tenturia inaequalis <Ck6.) Wint. in 
relation to certain factors of the environment, E. E. Wilson (Phytopathol¬ 
ogy, 18 (192$), No. 5, pp. 375--418, pla. 2, figs. 6). —In the present work, dealing 
primarily with the ascigerous stage of r. inaequalis in relation to some 
of the more important factors affecting its development special consideration 
has been given to the Influence of these factors on the production of a timely 
and abundant ascosporic inoculum for the initiation of apple scab epidemics. 

The results of the studies reported indicate that the quantity of perithecia 
produced in overwintered'leaves beai*s a direct relationship to the type and 
abundance of lesions on the leaves. Studies of the development of perithecia 
and descriptions of the grosser stages by which this development may be traced 
are reported. Meteorological factors, cultural practices and soil, the scab 
disease, and varietal differences of the apple appear to be important in causing 
variability in the time of leaf fall. Hyphae penetrated from the subcuticular 
stromatoid layer into the leaf interiors at temperatui*es ranging from 4 to 28® 
0. The optimum tempeniture for the starting and early growth of perithecia 
in oatmeal agar, agar made from dead apple leaves, and naturally Infected dead 
leaves was near 13®. Growth on malt extract agar showed differences which 
are discussed. The optimum temperature for maturation of ascospores appears 
to be near 20®. Perithecia were Initiated as readily in leaves which were moist 
enough to be fully pliable as In leaves which were wet. Perithecia matured 
more rapidly in leaves which were alternately wet and dry than in leaves 
which were continuously wet. Continuous moisture led to certain abnormal¬ 
ities In perithecial development. Young terminal leaves produced perithecia 
as readily and abundantly as did the older spur or terminal leaves. 

Strawberry dwarf. A, G. Plakidas (Phytopathology, 18 (1928). No. 5, pp. 
439-444, figs. 2). —^This preliminary report of a general study of strawberry 
diseases curried on under the direction of C. W. Edgerton gives a pathological 
desadptlon of a leather serious disease of the sti*awherry plant prevalent in the 
strawberry-growing district of Louisiana, together with some observational and 
experimental evidence concerning the nature of the disease and an account 
of its history, distribution, importance, and etiology. 

The most conspicuous symptom of the disease is the severe stunting or 
dwarfing of the entire plant, suggesting the name dwarf, w’hich is proposed. 
The disease Is thought to be one of the main causes of the marked reduction 
in strawberry yields in Louisiana during recent years. 

No variety susceptibility tests have been carried out, but so far the disease 
has been found only on the variety Klondike. 

** Black tip,** a fiiiger*tip disease of the Chinese banana in Bermnda, 
L, Ogelvib (Phytopathology, IS (1928), No. 6, pp. 631-^8, figs. S).—A finger tip 
disease of the Chinese banana (Musa (mendiBhU) known as black tip Is 
described as prevalent during the summer months in Bermuda. The dis¬ 
ease is due to Ceroospora muaarum, which also causes characteristic leaf spots. 
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Histology ot the lesions produced by Sphacelotna fawcettii Jenkins on 
lesTes of Citrus, H. S. Cunningham {Phytopatholoffy, 18 (1928), No. 6, pp. 
539-545, fiffs. 2).— This paper presents a part of the author’s doctorate investi¬ 
gations on the pathological histology of citrus leaf lesions. 

Dry rot of gladiolus corms, L. 21. 2Iasset (Phytopathology, 18 (1928), No* 6, 
pp. 519^29, pis. 2, flgs. 5).—A description Is given of gladiolus dry-rot, an 
important disease of gladiolus corms in the United States and Canada and one 
occurring in England, France, and Holland. The causal organism is said to 
have been placed in the genus Sclerotium because of the structure of the 
sclerotium and the absence of spores other than microconidla. The characters 
are recorded, and a new species, 8. gladioli, is made. 

Infection of uninjured corms in the laboratory and of those growing in the 
greenhouse and experimental gardens was readily obtained. No satisfactory 
disinfection treatment of diseased corms has been found. A 4- or 5-year crop 
rotation is believed necessary to control dry-rot, this practice being combined 
with the sorting out of diseased corms and the proper handling of corms at 
harvest and during storage. 

Oleander bacterlosis In California, C. O. Smith (Phytopathology, 18 (1928), 
No. 6, pp. 508^18, pis* S ).—^A disease of Nerium oleander, found sporadically in 
California nurseries for some years, has occasionally been troublesome to con- 
troL The history, symptoms, and infection channels are outlined, with an account 
of artificial Inoculations and of pathological histology. The relationships of 
the causal organism are discussed, and the organism is suggestively described 
as a new variety or strain of Pseudomonas samsiami under the name P. sava^ 
stanoi nerii. 

A fungus disease of conifers related to the snow cover, J. H. Fauli. 
(Jour* Arnold Arboretum, 10 (1929), No* 1, pp. 5-5).—Phacldium blight of 
conifers, a disease favored by a winter-long snow covering, is said to be caused 
in Europe by P* infestans, attacking Pinus sylvestris, and in America by a form 
or forms very similar to or identical with P. infestans, attacking various conifers, 
the firs and some spruces being especially susceptible. The spread by contagion 
is extensive under the snow cover in late winter and early spring, but there is 
none during the summer. Any nursery or plantation in a snow-covered area, 
especially in a forested district, is liable to develop this disease, which may 
spread rapidly and cause heavy losses. 

As the organism is native, a certain tendency toward balance between host 
and parasite can be noted under natural conditions. A reforestation policy In 
snow-laden areas is liable to failure if the Phaddinm blight remains uncon¬ 
trolled. Control is claimed to be easy and comparatively inexpensive. 

ECOIirOHIC ZOOIOGT—EHTOHOIOOY 

A guide to tiie birds of the North Oarolins saTidhlllB, M. P. 

SsnrmcB and 7. W. Aohobk (Lanecuter, Pa.: Sdrnce Prets Ptg. Co., i928, pp. 
Xrv+SOl, pis. IS, fig*. dO).—The main part of this work, by Skinner, deals 
with Xbe Winter Birds of the Sandbills of North Carolina (pp. 1-282). Xben 
follow several accounts by A<diom, namSly, Needed—Pocket Bird Guide of 
Land Birds in Winter In the South (pp. 286, 287), Birds of the Sandhills (i^. 
288-290), and Bird Golf (pp. 291-295). 

New i&nland birds, W. B. B. Ouvss (WaUngton: Ftna Art* (N. Z.) LtO., 
J9S0, pp. VIII+S41, pU. 6, fig*. 199).—onie anthor first considers the history of 
ornithological discovery in New 2Sealand, structure of birds, ecology, geographi¬ 
cal distribution, migration, diangea In the fauna, eeonomte value of birds, 
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dassification. Tbe birds of New Zealand are then considered at length (pp. 28^ 
525), the arrangement being by orders. 

On the ecology and control of sings, H. W. Muxb, J. Wood, and I. Thokas 
(Ann. Appl. Biol, 18 (1931), No. S, pp. 370-^400). part 1 of this account 
(pp. 371-389) the authors deal with ecology. In part 2 (pp. 380-399) eaqperl- 
mental work on the control of slugs, including Affriolimax agrestis L., MUax 
mcerUi Fdr., and -drfow suhfuscus Drap., is reported upon. 

The European brown snail in California, A. J. Basikoes (California 8ta. 
Bui. 515 (1931), pp. 22, figs. 16).—This Is a summary of information on Helix 
aspersa Mdller, first recorded from California at Santa Barbara in 1850 and 
now found in most of the cultivated districts of the State from San Diego 
County to Sonoma County. Following a brief account of its history and dis¬ 
tribution, a description is given and its classification noted. Its life history 
and development, considered at some length, includes tabular data on the 
number of eggs laid at each oviposition for various localities and dates, and at 
Fullerton in 1929 matings and oviposition records, incubation period of eggs 
laid between June 11 and October 19, a comparison of the number of whorls in 
snails of different ages, and observations on the nocturnal ard diurnal activity 
of H. aspersa. Discussions of its behavior, economic importance, and control 
follow. 

It is pointed out that the presence of snails in large numbers about a resi¬ 
dence is objectionable aside from the damage done to gardens, since they crawl 
about on lawns and walks during the night and are liable to be stepped upon. 
The damage to plants may or may not be of economic importance, thus it may 
be negligible if they are feeding mostly on weeds or on lawn grass where their 
feeding only shortens the blades. They may be very injurious, however, espe¬ 
cially to young tender plants in vegetable and flower gardens. Frequently 
enormous populations become established in citrus groves and do considerable 
damage to leaves and fruit. Infested trees may be detected even before the 
snails are seen because of the riddled appearance of the foliage. Much damage 
may be done to the fruit, especially during the rainy weather, when even the 
sli^test injury to the skin gives entrance to decay organisms. The author 
has failed to substantiate reports of their injury to the hark of the green twigs. 

Control consists principally in the use of contact poisons or irritants, hand 
picking, or poison baits, the last being by far the most effective. A bait 
composed of 1 part of calcium arsenate and 16 parts of wheat bran is said to 
have proved very satisfactory when the two materials are mixed dry and 
enough water added to make a moist but not wet mash. For field treatment 
in citrus groves, it was found that 4 lbs. of bran and 4 oz. of calcium arsenate 
were sufficient to treat the area underneath five trees abundantly. 

Constant temperatnre and humidity apparatus for use in the experi¬ 
mental study of insects, T. A. Bbutdzot and G. H. Bxchabdson (Icma State 
Col Jour. Sci., 5 (1931), No. 4, pp. 211-222, figs. S).—This is a detailed account 
of the construction, with illustrations, of an apparatus devised for temperature 
and humidity contsoL 

Further studies on the insect fauna of Iowa prairies, G. O. HsumiBioxsoE 
(Jowa State Col Jour. Boi., 5 (1931), No. 4, pp. The author reports 

upon 144 species additional to those previously noted (B. S. E., 63, p. 151). 

[Report of work in entomology at the Missouri Station], L. Haseucan 
vs Ai„ (MUeouri Sta. Bui SCO (19Sl)f pp, 68-71).—The new apple worm attract¬ 
ing attention at Waverly, which has been identified as Carpoahia femaldana, 
was carried through its yearly cycle by Haseman and G. D. Jones. This 
insect, which has been found from New Tork to Missouri but never before on 
apples, breeds and feeds habitually in the common red haw In Missouri The 
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moths emerge outdoors about July 1. The larvae continue to work in apples 
and haws until the middle or last of November, wintering as the caterpillar 
in a spherical cocoon covered with sod or soil about 0.5 in. below the surface 
of the ground. Before pupating, the cateipillar reopens its cocoon and 
changes it from a spherical to an oblong cocoon on the surface of the soil. It 
then pupates and later emerges as a small moth of a grayish color with lighter 
markings. While it has caused some anxiety in the Waverly area, it is doubtful 
if it will become a serious pest where modern orchard management is practiced. 

In studies bv Hasc-man and Joi^es of the life cycle of the codling moth at 
Waverly. Columbia, and St. Joseph distinct peaks of three broods of moths were 
observed for each place. The fir«t broods emerged late, hut the hot, dry summer 
made possible an unpreccd^snted abundance of later moths. The first or spring 
brood of moths appeared in two well-developed peaks, the first coming the first 
week in June, the second durb^g the last wet‘k in June. The second brood also 
a]»peared in two peaks, the first about July 15 and the second about July 25. 
The third brood appeared as a heavy brood, beginning in great numbers about 
August 15 and continuing to emerge in great numbers until September 1. 

Bait traps kept in the orchard filled with a ferment caught large numbers of 
moths each ni^ht when they were emerging. It is thought that they should 
prove a valuable aid in worm control if the moths are actually caught before 
they oviposit. The peak of bait trap catch occurred about one week following 
the peak of moth emergence, as shown by baiting records. 

Three types of tree bands, nawcly. burlap, tar paper, and corrugated paper, 
were used bv Haseman, Jnne«, and P. H. Johnson in banding work with the 
codling moth. Corrugated bands treated with a mixture of ^-naphthol and en¬ 
gine oil were also used for Investigating their value for killing the apple worms 
after leaving the fruit and forming their cocoons. With the dry, hot summer an 
unusually high kill was secured with treated bands. In all the orchards where 
they were tested the average kill ran around S6 per cent of the cocooned worms. 
Pine tar sprays for application on apple tree trunks early in the spring proved 
noneffective in killing worms at Columbia. 

In continuing the study of the Hessian fly-resistant qualities of different 
varieties of wheat, Haseman and Johnson noted an apparent loss of the earlier 
evidence of immunity by the Illinois Chief strain, both in the greenhouse and in 
ihe field tests. 

In the comparison made by EEaseman and Johnson of dusting (1) with copper- 
lime-arsenate of lead and (2» sulfur-arsenate of lead and spraying apples for 
control of apple insects, the regular liquid spray gave the better control of apple 
worms, and dusts better control of the plum curculio. 

In control work with the striiied cucumber beetle every available commercial 
brand of fluosllicate and synthetic flnosilicate or cryolite was used by Haseman 
and Johnson, no burning resulting to squash, cucumber, pumpkin, or cantaloupe 
under dry conditions of early summer. In a comparison of arsenicals with 
fluosUlcates made on two plats at the rate of 1 lb. of calcium arsenate to 16 lbs. 
of gypsum and 1 lb. of lead arsenate to 10 lbs. of hydrated lime very few beetles 
appeared before July 1 and no serious injury resulted. 

In counts made by Haseman of the winter mortality of insect pests, it was 
found that from 90 to 100 per cent of the codling moth laiwae above the snow 
line had been killed in some orchards. The observations which followed showed 
that in spite of the high winter mortality the pest was able to build up to scourge 
proportions where spraying work was not properly done. The high winter 
mortality of the San Jose scale apparently gave this pest a permanent setback. 

[ContribQtio&s on economic entomolt^] {Ky, State Mart, Soc, Tram,, 
iSSOf pp, df-d9, flffe, 2, pp. The oontributlQns relating to 
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economic entomoloj^y liere presented are as follows: Present Status of the 
Oriental Fruit Moth, by W. A. Price (pp. 31-39) ; Recent Developments in 
Orchard Insect Control, by W. P. Flint (pp. 49-49); Curculiu Control of Peaches 
in Georgia and South Carolina, by E. H. Rawls (pp. 62-57); The Spray Schedule 
for 1931, by W. AV, Magill (pp. 68-00) ; and The Seriousness of Our Present 
Codling Moth Situation, by F. Street (pp. 14G-153). 

Sixty-first annual report of the Entomological Society of Ontario, 1930 
(JS?»f. 8oc, Ontario Ann. Rpi,, 61 {.1930), pp. 99, fig. 1). —^In the first pail of this 
report the insects of the season 1930 (E. S. H., 04, p. 357) are reported for the 
several Provinces, those in Ontario, by Caesar, Ross, Stirrett, Dustaii, Ham¬ 
mond, Hall, Hudson, Baird, and Schedl. (pp. 7-10): Nova Scotia, by F. C. 
Gilliatt (pp. 10-13); New Brunswick, by R. P. Gorham, L. J. Simpson, and G. P. 
Walker (pp. 13-17); Quebec, by G. E. Fetch and G. Maheux (pp. 18, 19); 
Manitoba, by A. V. Mitcheuer and N. Criddle (pp. 20-22); Saskatchewan, by 
K. M. King, E. McMillan, and K. E. Stewart (pp. 23-27); central Alberta, by 
B. H. Strickland (pp. 27. 28); southern Alberta, by H. L. Seamans (pp. 28, 29); 
and British Columbia, by E. R. Buckeli (pp. 30-32). 

The following contributions are then presented: The Insect Situation in 
Michigan, hy R. H. Pettit and R. Hutson (pp. 33-35); Entomology and the Arts 
Curriculum, by J. D. Detwiler (pp. 35-38); Notes on the Palmer Worm 
(Dichomeris liguleUa Hub.) and the Red Banded Leaf Roller {Eulia velutinana 
Walker), by J. A. Hall (pp. 38-41); r 5 ^rethrum, the Location in the Plant of 
the Potent Principle, by F. A. Herman (pp. 41-i3) ; Corn Borer Situation in 
Ontario in 1930, by L. Caesar (pp. 43-48); Preliminary Observations on the 
Winter MortaRty of the Larvae of the European Corn Borer in Ontario and 
Quebec, by 6. M. Stirrett (pp. 48-62): Further Notes on the Mortality and 
Feeding Habits of Newly-Hatched Oriental Peach Moth Larvae, by G. G. 
Dustan (pp. 52-67); The Biological Control Factors Affecting the Abundance 
of the Oriental Peach Moth {La^pcyreala molest a Busck) in Ontario during 
1930, by W. B. Steenburgb (pp. 67-65); A Brief Survey of the Organization 
and Projects of the Belleville Parasite Laboratory, by A. B. Baird (pp. 65-68) ; 
The Blueberry Magg<;t Situation in Canada—^a PreRmiuary Report, by L. S. 
McLaine (pp. 68, 69); The White Grub iPhffllophaga anwia Lee.] Situation 
in Eastern Canada, by G. H. Hammond (pp. 69-73); The Satin Moth in the 
Maritime Provinces, by W. N. Keenan (pi>. 73, 74); Notes on Jack Pine Saw- 
flies in Northern Ontario, by K. Schedl (pp. 75-79); Notes on the Occurrence of 
the Pine Bud Moth (Bxotoleia dodeoella L.) in Welland County, Ontario, by 
R. W. Sheppard (pp. 79-81); Notes on the Recovery of Onion Maggot Material 
from Soil Samples by the Use of a Centrifuge, by A. G. Dustan (pp. 81, 82) ; 
Notes on Chemotroplc Responses of Certain Insects, by J. Marshall (pp. 82-84); 
Eziierinients on the Control of the Gray-Banded Leaf Roller mariam 

Fern.), by A. Kelsall and N. A, Patterson (pp, 84, 85); and The Entomological 
Record, 1930, W. J. Brown (pp, 86-95). 

Report of the entomological division for the year 1930, L. D. Czjecabjs, jtk. 
iBrit, CMana Dept Agr. Rpt 19S0, pp. 8S-90 ).—^An account of the occurrence 
of and work with the more important insects of the year in British Guiana. 

[Contributions on economic insects and their control] {TJniv. Bristol, 
Agr. and Hort. Research 8ta. Ann. Rpt. 19^9, pp. 93-98; 99,100, pi. 1;'101-1U, 
pis. 10, fig. 1; II5-129).—The contilbutions here presented are as follows: 
Further Observations on a Pyrethrum Spray Fluid (pp. 93-95) (B. S. E., 62, 
p. 448) and Examination of Plants for Insecticidal Principles, I (pp. 96-98), 
both by F. Tutin; The Common Green Capsid Bug (Lygus palntlvnus) as a 
Pest of Sugar Beet, hy C. L. Walton and L. N. Staniland (pp. 99, 100); Tar 
Distillate Washes as a Control for Apple Capsid Bug IFlestocoris ngioolUs’i— 
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Field Experiments. 1929, by L, N. Staniland and 0. L. Walton (pp. 101-114) 
(E, S. R., 03, p, 200); Tbe Raspberry and Loganberry Beetle [BpturuB 
tom€nt 06 m] and Its Control—Some Experiments with a Pyretbrum Emulsion 
Spray, by C. L. Walton (pp. 115-123); and Experiments on tbe Control of 
Pear Midge (Contannia pyriuora), by L. N. Staniland and C. L. Walton (pp. 
124-129). 

[Contributions on economic entomology] {^Welsh Jour» Apr., 7 (1981)^ 
pp. 832-3i9, pl8. 6; S5S-dd7).—Tbe contributions here presented are as follows: 
Trials on tbe Control of Certain Horticultural Pests in North Wales, by W. M. 
Davies (pp. 832-349); Notes on Unusual Pest Occurrences In 1930, by H. W. 
Thompson (pp. 858-363); and The Possible Association of tbe Sheep Nostril 
Fly (Oeitrua o%i8) with Pneumoiiia in Sheep, by N. Bisset (pp. 363-367). 

Tbe relative value of tar-distlUate washes, spring washes, and grease 
banding in any scheme of insect control, A. M. Massee (East Mailing [iTenf] 
Reseatch eita. Ann. Rpt, 18 (1930), pt. i, pp. iii-i20).—llie author here pre* 
sents information on tbe insect pests which can be controlled by tar-distiUate 
washes and discusses tbe most economical strength of spray to use and tbe 
critical time for applying tbe wash to tbe various kinds of fruit. A review 
is also given of tbe insects not affected by these washes and of those only 
partially controlled. He emphasizes tbe fact that spring washes, namely, 
nicotine and soft soap, lead arsenate, and lime-sulfur, must be used in addi¬ 
tion to tar distillates when certain insect pests are present in a particular 
orchard. 

£\tracts of pyrethrum: Permanence of toxicity and stability of emul¬ 
sions, P, Tattersfield and R. P. Hobson (Anii. Appl. Biol., 18 (1981), No. 8, 
pp. 208-248, figs. 5 ).—In studies at the Rotbamsted Experimental Station it 
was found that **pyretbrum flowers (Chrysanthemum oinerariaejoUum), both 
as whole beads and as powder retain their insecticidal properties at ordinary 
temperatures and at 28® O. [82,4® F.] lor considerable periods if stored In 
closed vessels. If exposed to tbe atmosphere in a thin layer as flnely ground 
powder there is risk of lu&s of toxicity. Alcohol and petroleum extracts of 
pyrethrum retain their toxicity In temperate climates over many months. 
Alcohol extracts reudlly give permanent emulsions when added to water. 
Peti oleum extracts require the incorporation of an emulsifler. Water^mlscible 
petroleum extracts of pyrethrum can be prepared by the addition of certain 
materials, such ab ammoniated Agral W. B. and neutral turkey red oil. 

“A btudy has been made of tbe degree of permanence of the active principles 
in alcoholic and water-miscible petroleum extracts at ordinary British tempera¬ 
tures and at 28® and also In emulsions of these extracts in alkaline spray 
fluids of varying pH. The active principles proved more permanent than has 
been usually supposed. The readiness with which water-miscible petroleum 
extracts dl^rse in the aqueous phase and the stability of the emulsionB 
formed under a variety of conditions have been investigated.” 

Tobacco pests, J. H. Shith (Queensland Agr. Jour., 8$ (1981), No. t, pp. 
196-212, pi. 1, figs, 28 ).—A practical account of the more important insect 
enemies of tobacco in Queensland. 

The forest insects of central Europe: A textbook and handbook, HI, 
Special Part, n, K. Eschebich (Die Forstinsekten Mitteleuropas. Bin 
Lehr- und Eandbuch. Berlin: Paul Pareg, 1981, vol. 8, Spec, pt., sect. 2, pp. 
[X/J4-825, pis. 14, figs. 1619 }).—^In this third volume of the work previously 
noted (B, S. B., 5L p. 253) the orders Panorpatae and Trichoptera are first 
considered (pp. 1-5). The remainder of the work deals with the Lepidoptera, 
exclusive of the Bombyddae, Sphingidae, and Rhopalocera, which are to be 
dealt with In a fourth and final volume. The general part of the account ot 
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the liepidoptera (pp. 6-126) deals with their classihcatiOB, morphology, and 
biology, economic importance and epidemiology, diseases, and control by use of 
insecticides, together with a list of the general literature on the classification 
and biology of the Lepidoptera. Lists of references to the literature follow 
each of the family accounts. 

Observations on the hibernation and spring oviposition of Lygus praten- 
sis Linn., M. D. Austin (£!nt Mo. Maff., S. ser., 17 (1931), No. 199, pp, H9’-132, 
figs, The information presented, together with records of both spring and 
autumn oviposition, indicates that two generations of the tarnished plant bug 
occur each year in England, as has been reported from the United States. 

Contributions to the biology of dmex lectnlarios L., I, 11 [trans. title], 
H. Keicpeb (Ztschr, Wiss, Biol., Abt. A, Ztschr, Morph, «. 6kol, Tiere, 19 (1930), 
No. 1, pp. 160-18S, figs, k; (1931), No. 1, pp. 53--109, figs. 5).—The first part 
of this contribution deals with the influence of infrequent feeding or starvation 
on the bedbug and the second with its molting. Lists of 80 and 33 references, 
respectively, to the literature are included. 

The control of the bronze orange bug, W. A. T. Summebvuxe (Queensland 
Agr. Jour,, 36 (1931), No. 2, pp. IS 8 - 14 Q ).—^A brief account of control measures 
for Rhoecoooris siUdventris Stal. on the orange. 

The leaf hoppers attacking apple in the Ozarks, A. J. Ackerman and 
D. ISELT (U. S. Dept. Agr., Tech. Bui. 263 (1931), pp. 40 , figs. H ).—^Thls is a 
report of a cooperative study conducted by the U. S. D. A. Bureau of Entomology 
and the Arkansas Experiment Station at Bentonville, Ark., at Intervals from 
1918 to 1929. It is pointed out that while the injury to the apple caused by leaf- 
hoppers is not so evident as that caused by other insects which attack the fruit 
itself, the crop is reduced and the trees are weakened on account of the injury 
to the foliage caused by the feeding of the leafhoppers. Their importance, 
biology, distribution, and rearing methods are considered, and a technical de¬ 
scription is given of the several stages. A comparison is made of the life histo¬ 
ries and habits of the five species. The natural enemies are then taken up, fol¬ 
lowed by control measures, A list of 45 references to the literature Is included. 

The five species reported upon are the oblique-striped apple leofhopper 
(Eryihnmeura obliqua), the red-spotted apple leafhopper (E. maculata), the 
white apple leafhopper (Tgphlooyba pomaria), the potato leafhopper (Empoasoa 
fabae), and the green apple leafhopper (E. maligna). The two species of 
Erythroneura have been found to be the most injurious in the Ozark district 
as they are less affected by dry, hot weather. None, however, is of primary 
importance. 

It was found that the leafhoppers may be controlled by a contact spray 
applied before the nymphs transform to the adult stage. Experiments with 
nicotine sulfate at dosages as weak as 1-1,600 showed good commercial control. 
The addition of 1 lb. of rosin fish-oil soap to each 50 gaL of ^ray solution 
made the treatment slightly more effective. A 2 per cent lubricating oil 
emulsion and fresh nicotine-hydrated lime dusts (containing up to 2 per cent of 
actual nicotine) were found to be less satisfactory than the sprays of nicotine 
sulfhte. Bordeaux mixture, either a 3-4-50 or a 3-l(^50 dilution, when used 
alone was ineffective against the two species of Erythroneura. 

Preliminary experiments on the physiology of the resistance of certain 
rootstocks to attack by woolly aphis, W. A. Roach and A. M. Masses (East 
Mailing (Kent} Research 8ta. Ann. Bpt., 16-13 (J998-i9Sd), pt. 2, pp. 111--120, 
pi. 1, figs. 2).—The reciprocal transfer of filtered extract of the bark of a 
susceptible apple, AUington Pippin, to an immune variety, Northern Spy, 
resulted in no change in the reaction of the host to woolly aphid. The length 
Qsm4r-W - 4 
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of life of adult insecbi was apparently not influenced by feeding with extracts 
of either immune or susceptible apple trees, but some eyidence was found that 
the rate of reproduction was deprejssed more by the immune apple extiact, A 
yeast and a filamentous fungus were found associated with the woolly aphid. 

Studies on potato 'liras diseases, VIII, IX, K. M. SiiiTH (Ann. AppL BioL, 
28 (19J1L yo8. I, pp. l-IJ. p^a. 5; 2, pp. Ul-lol, pL 1, flus- oj.—In part S, 
entitled On a Ringspot Virus Affecting Solonaccous Plants, the author reports 
a marked difference in receptivity of the various s-olanaceous plants to ring 
spot virus when transmitted by the green peach aphid. The virus was trans¬ 
mitted by means of this aphid to Datura stramoniuui and Capsicum spp. and 
not to other species. 

In part 9, Some Further Experiments on the Insect Transmission of Potato 
Leaf-roll, experiments bearing on a possible relationship betvi’een the leaf roll 
virus and the green peach aphid are described. 

It was found that ‘"the noninfective aphid can pick up the virus of leaf 
roll from an Infected potato plant after G hours* feeding. The infective aphid 
is capable of transmitting the leaf roll virus to a healthy potato plant after 
2 hours* feeding. The whole proce&s whereby a noninfective aphid picks up 
the leaf roll virus and infects a healthy plant can not he performed in 8 
hours; a minimum period of approximately 54 hours appears to be necessary. 
The incubation period of the leaf roll virus in the potato plant, L e., from 
the time of Infection to the time of the appearance of first symptoms, averages 
14 days under the writer’s conditions. It has not been found possible to 
infect healthy potato plants with leaf roll by needle Inoculation with the body 
juices of infective aphids. Infection of progressive series of healthy potato 
plants with virus-bearing Mlyzm'i persitae showed tliat the aphids were capable 
of infecting, respectively, 6, 7, and 10 healthy potato plants without again 
having access to a source of leaf roll infection. It is noteworthy that occasion¬ 
ally plants in the progressive series of infections tailed to develop leaf roll, 
although plants before and after in the series became infected. The leaf 
roll virus oceurrinj? In American jotato varieties, as exemplified by Green 
Mountain, is os easily disseminated by the aphid IT. persicae as the leaf roll 
virus occurring in the British Isles. 

“Further Inoculation tests with five additional species of aphids are de¬ 
scribed. Of these five aphids, two were proved to be capable of transmitting 
the virus of potato leaf roll. These are the potato aphid, Jf. pseudoaolani 
Theob., and the greenhouse aphid. If. circumfiexus Buckt Negative results 
were obtained with two other potato aphids, i e, Maaoaiphum gei Koch and 
A[pAjs3 rha7nni Boyer, and one greenhouse aphid, A. goa'>ypii Glover.” 

On the transmission of potato leaf-roll by aphides, T. Whitehead (Ann. 
AppL Biol., 18 (19SI), No. 3, pp. 299-304, pl- iL—The author presents evidence 
to show that Myzua elrcumflexua (Buckt.) is as efllcient a vector of potato 
leaf roll as is the green peach aphid. The implications, both practical and 
academic, of this fact are discussed, particularly in view of the retardation 
in the development of symptoms shown by plants Infested with AT. ciroumflexus 
carrying the leaf roll 'liras. Macrostphum gei (Koch) only transmitted the 
disease once, and its importance as a field vector is still an open question. 

Notes concerning the first papers dealing with the aphid fauna of 
America, F. C. Hottes (Biol 8oc. Wash. Proo., 44 (1931), pp. 62-69).—Atten¬ 
tion is called to the species of plant lice described by C. S. Rafinesque in 1817 
and 1818 and to the little-known paper published by S. S. Haldeman in 1841 

A contribution towards our knowledge of the Aleyrodidae (white files) 
of India, B:. Singh (India Dept Agr. Mem., Ent. 8er., (1931), No. 1, pp. 
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JJ+98, pU. 37). —This is a synopsis of the white flies of India, In which a 
genus is erected and 25 species are described as new. 

The Coccidae of the prickly-pear in South India and their economic 
importance, T. Y. Kviiakbishna Ayyae (Afjfr. and Livesiock in India, 1 (19S1), 
Xo. 3, pp. 229-231, ph, 5).—^Thls is an account of the author's studies of Coccidae 
of the prickiypear and their economic importance, with a brief review of 
previous attempts to control pricklypear by insect agency. 

Control of the satin moth by spraying in alternate years, Q W. Collins 
and 0. E. Hood (U. 8. Dept. Ayr. Cite. 189 (1981), pp. 12, figs, 4).—This contri¬ 
bution reports upon spraying experiments conducted in 1928 and 1929 which 
have clearly shown tliut the satin morh, a general account of which by Burgess 
and Crossman has been noted (B. S. R., 57, p. 164), can be satisfactorily con¬ 
trolled for 2 years by one application of a mixture of lead arsenate powder and 
water in the proportion of 5 lbs. of the arsenate to 100 gal. of water, with fish 
oil added as an adhesive. If some of the trees are very tall, and only one-half 
to two-thirds of the foliage can be treated by the spray equipment available, 
fairly good control can be obtained by this procedure, but under such conditions 
it will be necessary to spray every year, as the hibernating larvae on the trees 
will probably be suificiently numerous to cause more than negligible Injurj to 
the foliage in the following season. By the use of the fish oil the length of time 
that the spray remains on the foliage is considerably extended, the larger 
larvae of one generation and the young larvae of the second generation being 
satisfactorily controlled, provided the spraying is thoroughly done. 

Additional notes on the natural enemies of the iris borer, Macronoctna 
onnsta Grote (Lepldoptera), E. P. Bhlaket (Ann, Ent 8oc, Arncr,, 2^ (1931), 
Xo, 1, pp, iO-JH), —The data here presented supplement the information given 
in the account previously noted (E. S. B., 62, p. 850). 

A method for feeding blood meals to mosquitoes—male and female.— 
Preliminary note, P. F. Russell (Amer, Jour, Trap, Med,, 11 (1981), Xo, 5, 
pp, 855-358, figs, 2), —^The author describes a method for feeding blood meals to 
male and female mosquitoes which has proved to be useful and simple. 

The present state of our knowledge r^arding the transmission of 
malaria by the different species of anopheline mosquitoes, G. Covell (Rec, 
Malaria Survey India, 2 (1931), No, 1, pp. 1-48). —^This review of the present 
status of knowledge of transmission of malaria by species of anopheline mos 
quitoes is presented in connection with a bibliography of 139 titles. 

Further observations on Paris green as an Anopheles larvicide, B. 8. 
Chalam (Reo, Malaria Survey India, 1 (1980), No. 4, PP- 515-522, pi. Jf).—The 
author finds that “ a gentle light breeze up to a limit of 6 miles per hour is best 
suited for the distribution of Paris green mixture. A wind with a velocity 
varying from 8 to 12 miles per hour seems to diffuse the dust doud in all 
directions and thus prevents it spreading forward. About 180 ft in the case of 
the large blower and 110 ft in the case of the small one seem to be the fur¬ 
thest limit the dust (Paris green and soapstone mixture) can reach under 
favorable conditions. The destruction of larvae is more complete nearer the 
blower and then gradually decreases as the distance increases. Up to 50 ft. in 
the case of the small blower and 80 ft. in that of the large one it is possible to 
get almost complete destruction of the larvae in open areas with little or no 
vegetation by using 1 per cent Paris green and soapstone mixture. Regulated 
according to the correct direction of the wind the dust reaches its furthest 
limit” 

It was found that when applied under identical conditions in paddy fields a 5 
per cent mixture was much more effective than a X per cent mixture, bat 5 
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times the qiiantity of 1 per cent mixture ^ras much more effective than the nnlt 
quantity of 5 per cent mixture* Even 2.5 times the quantity of 1 per cent 
mixture appeared to be as strong as a 5 per cent mixture for purposes of larval 
destruction. 

The fly Eutrixopsis Javana Toumsend (Diptera, Tachinidae), a parasite 
of the beetle Leucopholis irrorata in Occidental Negros, Philippine Islands, 
A. W. Lopez (Philippine Jour. 8cL, 46 (1961), No. 1, p. i2S).—The author 
records the rearing of the taehinid fly B. javma from L. irrorata Chevr, in 
Occidental Negros. 

Experiments with the heat treatment of fly*infested fruit, J. A. Weddell 
(Queensland Apr. Jour., 66 (19S1), No. 2, pp. UUW).—ln experiments carried 
out in Queensland with a view to testing the method evolved for handling the 
Mediterranean fruit fly Infested fruit in Florida, it was found possible to 
approximate the requirements of temperature and relative humidity fairly 
closely. 

“ It was proved that exposure to temperatures between 110 and 115® F. at ap¬ 
proximately 100 per cent relative humidity for 8 hours would kill the larvae 
of the Queensland fruit fly (Chaetodaoue tryoni Frogg.) infesting apples, 
oranges, peaches, pears, and persimmons. Incidentally it was also found that 
codling moth larvae were killed by those conditions. Ability to kill the eggs of 
the Queensland fruit fly in oranges and grapefruit was not proved, owing to 
the failure of eggs laid In the control fruit to hatch. There is, however, no rea¬ 
son to doubt that the eggs would be killed. A number of the apples became pecu¬ 
liarly soft, watery, and loose skinned, presenting a * cooked ’ appearance some 
5 days or more after treatment and this symptom appeared distinct from va^ 
rious storage rots and bruises. Apparently these fruits were affected by the 
treatment. Only fruit fly Infested fruits of peach, pear, and persimmon were 
used, so the keeping qualities of treated fruits could not be ascertained. It is 
likely that such flruits would, however, be more adversely susceptible than apples 
to the treatment The flavor of the citrus fruit was Tmaffected.” 

On the structure of the immature stages of the frit fly (Osdn^a frit 
Linn.), A. Steel (Ann. Appl. Biol, 18 (1961), Bo. 6, pp. 652^69, figs. 11 ).— 
Following Introductory remarks with a description of the technic, an account is 
given of the structure of the egg, the three definite larval instars observed, and 
the puparlum. 

A bibliography of the banana root-weevil, M. D. Leonabd (Jour, Dept. 
Agr. Puerto Bico, IS (1961), Bo. 2, pp. 147-175).—This Is an extended bibliog¬ 
raphy of 215 titles, all but 23 of which were examined by the author. 

The effects of dry heat on weevils in com and on com seeds, E. M. 
Palleb (Philippine Agr., 17 (1929), Bo. 9, pp. 567-54B, figs. 2).—The author 
finds that the lethal temperatures for the rice weevil, granary weevil, and 
Triholium confusum Duv., which attack com grains, are 50® 0. (122® F.) for 
45 minutes, 55® for 20 minutes, 60® for 10 minutes, and when heated at 65* for 
even less than 1 minute. At these lethal temperatures the larvae, pupae, and 
adults perish. The viability and vitality of the seeds of 10 varieties of field 
corn and of sweet com and pop com were not affected when heated to 45, 55, 
and 65® for 80 minutes or for 1 hour. The productivity of the Calauan Ydlow 
variety of flint com was not affected when heated to 45, 55, and 65® for 80 
minutes or for 1 hour. Com seeds can therefore be heated (dry heat) to a 
temperature sufficient to kill weevils attacking them without affecting thdr 
viability, vitality, or production. Dry heat can be safely used as a xneans to 
control weevils attacking com in storage and in mills. 
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How to stop ** weeTil damage in stored grain, W. P. Fukt (Illinois 8ta, 
Giro, S80 (1931), pp. 4, figs. 5).—This is a brief practical account 

Key to known pupae of the genus Calendra, with host-plant and distri¬ 
bution notes, A. P. Sattebthwait (Ann. Ent. Boo, Amer., 24 (1931), No, 1, 
pp. 143^172, figs. 45).—The introductory part of this contribution consists of a 
discussion of the geographical distribution and of characters of the genus 
Calendra, formerly Sphenophorus. Besciiptions of the pupae of 24 species of 
the genus are next presented, followed by a key for their separation and 
Calendra and host-plant lists. 

The distribution of stimulative efficiency in the ultra-violet spectrum 
for the honeybee, L. M. Beetholp (Jour. Agr. Research [Z7. B.}, 4^ (1931), 
No. 8, pp. 703-713, figs. 5).—The results of various researches are said to have 
shown clearly that honeybees are sensitive to ultra-violet light and to have 
indicated that the efficiency of this light is fairly high. 

In the present investigation, a mercury vapor lamp, of qtiartz, was used as the 
source of the radiation studied. Light from this lamp was passed through a 
spectroscope (Monochromator) provided with lenses and prisms of quartz, and 
from the resulting spectrum ultra-violet light of eight different wave lengths 
was tested for its effect on the bees. The relative energy of each illumination 
with ultra-violet light was separately determined. 

“ By dividing the values of the several stimulative effects by the correspond¬ 
ing relative values for energy, the relative efficiency—i. e., the relative stimu¬ 
lative effect per unit of energy—of the ultra-violet light of each wave length 
concerned was derived. The results show that its efficiency Is highest at wave 
length 865 m/i, and that the spectrum extends at least down to wave length 
287 mp but not to 280 mfi. When the curve representing the distribution of 
stimulative efficiency in the ultra-violet spectrum is Joined to that for the so- 
called visible spectrum, as found by the writer in a previous investigation 
[E. S. R., 65, p. 362], there are shown to be two maxima, one in the yellow- 
green at wave length 553 m^t, and the other in the ultra-violet at 865 m/i, the 
latter being about 4.5 times as great as the former.*’ 

Nectar and pollen plants of California, G. H. Yaihsesjl (California Bta, 
BuL 317 (1931), pp. 60, figs. 54).—-A brief introduction and a discussion of 
nectar secretion are followed by an account, arranged alphabetically by genera, 
of about 175 nectar- and pollen-yielding plants of sufficient importance as nec¬ 
tar ylelders to be worthy of mention. A table giving the characteristics and 
value of various California plants as sources of honey, including the name of 
plant, family, whether native or introduced, color of blossom, time of blossom¬ 
ing, color of honey, and value as a source of honey, Is appended. 

Hive temperatures for each hour of a day, W. E. Duwham (Ohio Jour. 
Bek, 31 (1931), No. 3, pp. 181-188, fig. I).—Following a brief Introduction and a 
review of important papers on hive temperatures during summer, an account 
is giv^ of the conditions under which the experiment was conducted, followed 
by hive temperatures for the day reported in tabular and chart form. 

Control of the harvester ant, A. A. Niohol (Arizona Bta. Bui. 138 (1931), 
pp. [IJ+eSB-eSS, figs. Id).—Following a brief introduction and discussion of 
items bearing on poision practice, the use of precipitated calcium carbonate 
(chalk) and sodium arsenite is considered, including methods of application, 
a variation of the arsenite poison, costs of materials, and physical and chemi¬ 
cal properties of the poison. Then follow discussions of other ant poisons 
and control methods, including calcium cyanide^ chloropicrin, paradlchloro- 
benzene plus caldum cyanide, white arsenic, carbon bisulfide, London purple, 
Paris green, lead chromate, and sodium cyanide. The formula for the pre- 
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cipitated calcium carbonate and sodium arsenlte dereloped, which when prop¬ 
erly made and applied has been highly successful, consists of sodium arsenite 

20 per cent, cornstarch 5 per cent, Paris green 1 per cent, and calcium car¬ 
bonate (precipitated) 74 per cent 

After the materials are thoroughly mixed, the poison—4 to 6 oz.—should be 
scattered in a loose encircling ring about 24 to 30 in. in diameter with the 
opening of the net at the center. In two sets of applications in the Santa 
Cruz Valley, where the black harvester ant predominates, using 40 nests the 
first time and 51 the second, 81 per cent and 77 per cent, respectively, were 
cleaned out with the first application. In a later, third series where 72 nest^i 
were treated, 64 nests, or 89 per cent evidently were killed. This later iwison. 
however, was put out in September, and since ants frequently “ hole up ” for 
several months when tiireatened by p<»ison. it is neoes<«ry to wait a longer 
time before an accurate statement can be made. In any case, two, or occa¬ 
sionally three, applications wiU be effective, and the ease and economy with 
which the poison can be applied does not make this prohibitive. In the Salt 
River Valley, where the red variety is most numerous, a slightly lower per¬ 
centage of kill was obtained for all tyiie< un 1 kiiuN of poisons. 

Investigations of the larva of the pine sawfly, Xesodipron japonica 
Marl, [trans. title], Z. Kit\o (Jour, CoL Aqr,, Imp, Urtiv, Tokyo, 11 (7937), 
mo, 2, pp, 151-191, figs, 78).—^The first part of this account of V japonica deaN 
with its morphology and anatomy (pp. 152-184), followed by an account of 
the biology and means of control (pp. 184-189). 

Heterospilus cephi Rohwer, a parasite of the Rnropean wheat «awfly. 
Cephas pygmaens (L.), C. C. Hnx and BL D. Smith (Jour, Agr, Research 
[U, fif.]. 4$ (19S1), Xo. 7, pp. 597-509, figs. 8).—The authors here report upon a 
study of the morphology and life lil&t<iiy of a major parasite of €, pygmaem, 
which was first reared from this host by B. T. Bies in 1924, was described 
by Rohwer In 1925 (B, S. B, 58, p. 656and reported upon by Bies in 1926 
(B, S. R., 34, p. 855). So far as is now known, its geographical distribution cov¬ 
ers most of the western wheat-growing area of New York State and a limited 
area In northern Pennsylvania. The percentage of j drabitWin increased from 

21 per cent in 1924 to 39 per cent in 1927, with a coincident decrease in abund¬ 
ance of the host from 31 to 3 per cent. In 192^ there was a sharp decrease 
in parasitism to 9 per cent, and in 1929 to 1 i»er cent. 

There is one generation a year. Oviposltion occurs during the la^t part of 
June and in early July, while the host larvae are feeding within the wheat 
stems. The period of incubation and feeding occupies about 3 weeks; about 
IQ months are then spent in the mature larval stage within the silken cocoon. 
With the advent of warm days in the ^spring, pupation takes place, and about 
a month is spent in the prepupal and fiupal stages. The length of life of 
the adult is from 1 to 2 weeks. The female inserts her ovipositor into the wheat 
culm and lays from 1 to 6 eggs on the surface of the host larva feeding inside 
the stem. The parasitic larva remains on the surface of the host larvae and 
feeds through the epidermis of the host. It passes through three distinct in¬ 
stars and spins a whitish silken cocoon within the hollow of the wheat steam. 
An average of three parasites were found to mature on a single host. The sex 
ratio showed 47 per cent of the adults to be females.'* 

The strawberry Tarsonemns, A. M. Masses {East Mailing [Kent] Research 
8ia. Ann, Rpt, 18 (19S0), pt, 7, pp, 799, 779).—A brief account is given of the 
occurrence of the strawberry tarsonemid mite in England, together with a list 
of localities from which it has been recorded. The damage caused by the mite 
is described, and tentative suggestions for its control are outlined. 
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[Nutrition studies in Missouri] {Mmouri Bta, Bui, 300 (1931), pp, 23, 
27-29, 62-64, fig, 1 ),—^Tliree studies are briefly noted. 

The fiAitritional requirements of rahUts, A. G. Hogan and W. S. Eitchie.—It 
was found impossible to rear rabbits to maturity on synthetic diets supple¬ 
mented with carrots. Extracting carrots with hot alcohol and evaporating to 
a small volume and adding to the basal diet enabled rabbits to survive for a 
longer period of time and to make considerable gains in weight. 

NHitritioii of poultry. A, G. Hogan and B. V. Boucher.—In these studies an 
effort was made to obtain the active agent of yeast in more concentrated form 
by electrodialysis. At the end of this procedure the anode and cathode frac¬ 
tions were brought to approximate neutrality with sodium hydroxide and hydro¬ 
chloric acid, respectively. The material from the anode compartment has shown 
considerable activity both in accelerating growth and in preventing leg weak¬ 
ness. The material from the cathode compartment was more uncertain. Both 
salts, however, were quite toxic when given m any considerable amount. 

Qrototh investigations, A. 0. Eagsdale, S. Brody, W. G. Hall, and U. S. 
Ashworth.—Continuing this study (B. S. E., 63, p. 760), it was found that the 
energy metabolism ot half-fed animals was about 25 per cent below normal 
animals, while those on a high plane of nutrition had a metabolism about 20 
per cent above normal animals. Fasting resulted in a progressive decline in 
energy metabolism, decreasing about 40 per cent from the initial value after 
fasting 48 hours. However, the decline was insignificant between 48 and 72 
hours of fast Although the energy wastage increased with an increase in food 
Intake, the larger the food intake the less tlie heat wastage per unit of gain in 
young animals. 

During the first week of life of dairy calves the heat production was 1,000 
calories per square meter. This production increased with age so that at 
4 months of age the metabolism 12 hours after feeding was about 1,800 calories 
per square meter, and at 70 hours after feeding it was about 1,400 calories. 
With pigs the metabolism declined from about 1,400 calories 12 hours after 
feeding to 900 calories 30 hours after feeding, while in lambs it dropped to 
about 1,100 calories 40 hours after feeding, and in standing colts to 1,600 cal¬ 
ories 40 hours after feeding. Up to a weight of 120 kg., the metabolism per 
unit area was greater in females than in males, but the reverse was true above 
this weight. Oestrum did not appreciably increase metabolism. 

In dairy calves fed normally about 82 per cent of the total nitrogen was urea 
plus ammonia nitrogen, while the creatinine nitrogen was about 10 per cent and 
creatine nitrogen almost as much. The urinary nitrogen excreted by these 
calves was about 0.B gm. per kilogram of body wreight, and this was about 
10 times that excreted on a nitrogen-free ration. About 20 mg. of creatinlae 
was excreted per kilogram of body weight. The creatinine excretion increased 
faster than the energy metabolism with Increasing body w’eight. 

Commercial feeding stuffs, 1930—1931, J. M. Babtzjstt (Maine 8t€^ Off, 
Jnsp, 140, (1931), pp, 17-48).—This is the usual report of the analyses guaran¬ 
teed and found of 695 samples of feeding stuffs collected for olficial inspection 
during the year ended June 30, 1931 (E. S.E., 64, p. 163). 

Beef cattle investigations, 1930—31 (Kansae 8ta,, Fort Says Bubsta,, 
Beef Cattle Iwvest, 1930-81, pp, 2-8).—The results of four tests, two of which 
have been continued (E. S. B., 63, p. 362), are reported. 

The comparative value of kafir fed to stock cattle in the forms of dry fodder, 
chopped fodder, ground fodder, and silage ,—^In this test four lots of 10 yearlings 
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ectch, averagiiig T21 lbs. per bead» were fed for 160 days. All lota received 
cottonseed cake at tbe rate of 1 lb. per head daily. In addition the respective 
lots received \^hole, cboppedi and ground kafir fodder, and kafir fodder silage. 
The average daily gains were iJt, 1,1, and 1.3 lbs. per head, respectively. The 
chopped fodder produced 3.72 per cent more gain per acre than the whole fodder. 
Kafir fodder produced 76.2 and 67.8 per cent, respectively, more gain per 
acre than whole or ground fodder. 

The comparaiive toJue of corn silaffBf kafir sUagOt and Atlas silage<r^ 
Calves averaging 426 lbs. per head were divided into three lots of 10, 9, and 7 
head and were fed for 160 days. All lots received 1 lb. of cottonseed cake and 
the respective lots were fed kafir silage, Atlas silage, and com silage. The 
average daily gains were 1.1 lbs. per head In all lots. The average gain per 
ton of silage fed was 64.4, 62.6, and 64.3 lbs., respectively. 

Corn sVage v. ground corn fodder as roughages for stock cofflc.—Two lots 
of 7 and 9 calves each, averaging 428 lbs. per head, were fed 1 lb. of cottonseed 
cake per head per day and either corn silage or ground com fodder for 150 
days. The average daily gains were 1.1 lbs. per head in both lots. An acre 
of com in the form of silage was found to be equal to 1.68 acres of com in the 
form of dry fodder. The yield of corn fodder was 1.82 tons and of silage 5.72 
tons per acre. 

The comparative value of ground icheat and cottonseed cake as supplements 
for kafir hay fed to stock cattle. —^In this test two lots of 10 calves each, averag¬ 
ing 422 lbs. per head, were fed for 160 days on a basal ration of kafir hay. In 
addition one lot received 2 lbs. of ground wheat and the other 1 lb. of cottonseed 
cake per head daily. The average gains were 0.8 and 0.7 lb. per head daily. 
The average gain per ton of feed offered was 100.6 and 88.8 lbs. in the respec¬ 
tive lots. The 2 lbs. of ground wheat proved to be worth approximatdy 20 
per cent more than 1 lb. of cottonseed cake as a supplement to kafir hay for 
stock calves. 

[Beef cattle experiments at the Missouri Station] (Missouri 8ta. Bui SOQ 
(ISSl), pp. ol, 52, 5S-56, fig. I).—-The results of several studies, most of which 
have been continued (E. S. B., 63, p. 762) are noted. The first two were 
in cooperation with Sni-A-Bar Farms and the U. S. Department of Agriculture. 

Fattenina fall calves dw feeding grain vihUe they are suckling and for 168 
days after toeaning. E. A. Trowbridge, H. C. Moffett, and E. M. Jones.— 
Twenty-five steers 60 days old out of high grade Sborthom cows and sired 
by purebred Shorthorn bulls were divided into three lots. Lot 1 ran with their 
dams and received no grain. Lot 2 ran with their dams and bad access to grain 
and alfalfa hay in creeps, and lot 3 was kept on a pasture with access to grain 
and hay and suckled twice a day. At weaning time the calves were placed in 
dry lot and were fed com, linseed meal, and alfalfa hay. At the end of the 
sudsling period the calves in the respective lots had gained 197, 305, and 344.8 
lbs. per head. At the end of 168 days in dry lot the gflina were 315, 288, and 
288 lbs. per head in the respective lots. 

Rations for fattening native spring calves^ R A. Trowbridge, H. 0. Moffett, 
and E. M. Jones.—^High grade Shorthorn calves were divided into three lots 
of 12 head each, and during the suckling period while running with their dams 
on hluegrass pasture the respective lots were self-fed the following rations 
in creeps: Shelled com; shelled com and cottonseed cake 8:1; and shelled 
com and oats 2:1. At the end of the suckling period the calves were con¬ 
tinued on the same rations in dry lot and in addition received alfalfa hay 
and for part of the period silage. The ration fed in lot 2 during the suckling 
period increased the feed consumption, daily gains, and market value. The 
XI86 of oats in lot 3 increased the feed consumption without increasing the rate of 
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gain. During the dry lot period the respective rations produced gains of 
825, 291, and 820 lbs. per head, but the calves in lot 2 were fattest at the end 
of this period. 

Fattening steer and heifer calves, E. A. Trowbridge, H. C. Moffett, and E. M. 
Jones.—One lot of spring heifer and steer calves were creep-fed during a suck¬ 
ling period of 140 days on grass and were then fed for 196 days in dry lot on 
shelled corn and cottonseed cake 8:1, alfalfa hay, and corn silage. During 
the suckling period the steers and heifers made average daily gains of 2.2 lbs. 
per head. The heifers ate 16 per cent more grain, appeared fatter, but had the 
same market value at the end of this period as the steers. At the end of 386 
days the steers had gained 595 lbs. and the heifers 578 lbs. per head. This 
project was in cooperation with Sni-A-Bar Farms. 

Wintering "beef calves, B. A. Trowbridge and H. 0. Moffett—Hereford calves 
were divided into 6 lots of 8 head each, and all lots were fed a mineral mixture. 
The calves in lot 1 made an average daily gain of 1.1 lbs. per head on a daily 
ration of 3.6 lbs. of shelled com, 0.45 lb. of cottonseed cake. 4.5 lbs. of clover 
hay, and 18.4 lbs. of silage. Lot 2 calves gained 1.1 lbs. per head daily on 4.2 
lbs. of com and 8.9 lbs. of clover hay. In lot 8, 4.9 lbs. of corn, 0.7 lb. of cotton¬ 
seed cake, and 7.8 lbs. of timothy hay produced an average daily gain of 1.1 lbs. 
per head. The calves in lots 4, 5, and 6 were well maintained on rations of 5 
lbs. of clover hay and 16.8 lbs. of com silage; 11.5 lbs. of clover hay; and 3 lbs. 
of corn, 0.87 lb. of cottonseed cake, and 10 lbs. of timothy hay, respectively. 

Fattening yearling steers. E. A. Trowbridge and H. C. Moffett.—Grade steers, 
part of which had been wintered liberally and part on limited rations, were 
again divided into three equal groups at the beginning of the pasture season. 
One group of each lot was full-fed com and cottonseed cake on grass for 168 
days, the second group was half full-fed for 56 days and then full-fed for 112 
days, while the third group was grazed 56 days without grain and full-fed for 
112 days. The cattle wintered liberally were fatter and larger than the other 
lot at the beginning of the pasture season, but the latter animals gained approxi¬ 
mately 20 lbs. more during the summer feeding period and also made summer 
gains with from 5 to 10 per cent greater economy. The fleshy yearlings grazed 
56 days without grain gained 56 lbs. during the period, while the thinner cattle 
made 20 per cent greater gains. The cattle wintered liberally were ready for 
market after 60 days’ full feeding on grass, while the other lot required from 
100 to 120 days to make good slaughter cattle. The cattle wintered on limited 
rations grazed for 56 days without grain and full-fed for 112 days sold as 
slaughter cattle, but would have returned more profit had they been fed from 
80 to 60 days longer. The long period of full feeding on grass made creditably 
fat cattle of the animals regardless of the manner of wintering. 

Alfalfa hay and small grains for fattening yearling steers, L. Yxnxx and 
P. PsABSOif (Montana Bta, Bid, 251 (1931), pp, 2^, figs, 5).—^In concluding this 
study two tests not previously noted (E. S. R., 64, p. 252) are reported. 

In the 1829-80 test 1 lot of 9 and 4 lots of 10 yearling steers, averaging 755 
lbs. per head, were fed for 140 days. All lots were full-fed alfalfa hay and in 
addition the respective lots received a full feed of wheat, oats to full feed and 
barley thereafter, barley, barley and oats, and barley and cull peas. The 
average daily gains in the respective lots were 2J2, 2.8, 2.8, 22, and 2.4 lbs. per 
head. The steers in lot 1 made the most economical gains, followed in this 
respect by lots 5, 8, 4, and 2. The finish as indicated by selling price was high¬ 
est in lot 5, followed by lots 8,4, 2, and L 

The 1980-81 test was conducted with 4 lots of good quality steers averaging 
878 lbs. per head and 1 lot of common steers averaging 725 lbs. per head. 
There were 10 head of animals In tasM lot» and they were fed for a period d 
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150 days. All lots received a full feed of alfalfa hay and in addition lot 1 
received barley. The remaining lots were started on oats and finished on bar¬ 
ley, wheat and cull peas, wheat, and wheat respectively. The average gains in 
the respective lots were 21, 2.2, 2.6, 2.4, and 2 lbs. per head. The steers in lot 
3 made the most economical gains, followed In descending order by lots 4, 5, 
2, and 1. The finish as indicated by selling price was highest in lot 3, followed 
by lots 4, 2,1, and 5, respectively. 

Based on these trials it was concluded that yearling steers could not be fat¬ 
tened on alfalfa hay alone. In these tests the more grain fed the greater were 
the gains, selling price, and profit, but the higher was the cost per steer. Unless 
oats were considerably lower in price than barley, it was more practical to 
feed barley alone with alfalfa hay. Frosted wheat or low-protein wheat which 
was not too old or hard was a better feed than barley when fed with alfalfa 
hay. Over a 5-month period steers fed hull-les's barley made more rapid and 
economical sains and attained a higher finish than those fed wheat, but the 
hull-le^is barley was particularly unpalatable at the start of the feeding period. 
Tull beans were too laxative when fed in large amounts and when reduced 
to 20 per cent of the ration were of no value. Cull peas when priced no 
higher than the grain and fed in limited amounts increased the return for 
all feeds. 

Com, wheat, and rye for fattening calves, M. L. Baker {ITehra^Tca Bta. 
But 263 (1931), pp. 11, figs. 5). —^In this study 5 lots containing 12, 11, 12, 11, 
and 10 calves, averaging 372 lbs. per head, were fed for 205 days on a basal 
ration of alfalfa hay. In addition the respective lots received shelled com, 
ground wheat, ground rye, shelled com and ground wheat equal parts, and 
shelled corn and ground rye equal parts. The average daily gains were 2.4. 
2.2, 2S1, 2.4, and 2.3 lbs. per head in the respective lots. 

The grain ration fed in lot 4 was practically equal in all respects to shelled 
com. The combination of com and ground rye was 95 per cent as eflScient 
as shelled com on the basis of average daily gains, and the selling price, 
dressing percentage, and carcass grades of calves fed this mixture was slightly 
lower than for calves fed corn. Ground wheat and ground rye were equally 
palatable, but neither was equal to com in this respect. On the basis of 
average daily gains, ground wheat was 91 per cent and ground rye 90 per cent 
as efilcient as corn. The wheat-fed steers produced higher grade carcasses 
and sold at somewhat higher prices than the rye-fed steers, but neither of 
these lots equaled the lots receiving com in dressing percentage or carcass 
yields. There was little difference between the lots in economy of gains. No 
digestive disturbances whicli could be attributed to the use of wheat or rye 
were encountered. 

[Meat investigations in ^llssonri] {Missouri 8ta. But 300 (1931), pp. $2, 
53).-“These studies have been continued (E. S. B. 63, p. 761). 

The inpience of feeding on carcasses from 6Te^s and heifers, B. A. Trow¬ 
bridge, H. C- Moffett, M. T. Foster, W, S, Bitchie, and J. A. Cline.—^In this 
study slaughter and cooking data showed that yearling steers or heifers full- 
fed for 196 days in dry lot made choi<» slaughter cattle and yielded desirable 
carcasses. Similar animaht fed a half-grain ration for the same period pro¬ 
duced reasonably good beef. Steers fed roughage alone yielded carcasses that 
were thin and lacking in finish. The full-fed steers graded the same as full- 
fed heifers, but dressed higher, contained more lean and bone, and had a higher 
palatabilitj' score. Heifers fed a half-grain ration in dry lot for 168 days and 
then full-fed on pasture for 168 days dressed higher than steers similarly fed, 
but the carcasses were somewhat “cowy” in conformation, graded lower, 
contained more fat and yielded more palatable roasts. The percentage of 
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fat in the eye muscle of heifer carcasses was twice that of steers handled 
In the same manner. There was no appreciable diherence in the percentage 
of the loin and rib from corresponding steers and heifers. The percentage 
of round, chuck, and shank was higher in steer carcasses, while the percentage 
of flank was higher in heifer carcasses. 

The effect of age m producing beef from female cattle^ B. A. Trowbridge 
and EL 0. Moffett.—comparison was made of 5 fat 14-month-old heifers 
and 5 fat mature cows. On a ration of corn, cottonseed cake, corn silage, and 
clover hay the cows made average daily gains of 2 J2 lbs. per head in 111 days, 
whUe the heifers gained 2 lbs. per head during 180 days. The heifers con¬ 
sumed 20 per cent more grain but 50 per cent less hay and only 10 per cent 
as much silage per 100 lbs. of gain as the cows. The carcasses of the heifers 
graded high good and low choice, while the cow carcasses graded good. 

Lamb feeding experiments, H. Hackedobn, J. Sotola, and H. P. Singeletoi? 
(Washington Col Sia. Bui 258 (1981), pp. Id).—Contmulng these studies (B. S. 
E., 60, p. 866), the comparative feeding value of Washington-grown and eastern 
No. 3 com depended upon the moisture content and the physical condition of the 
coriL There was no difference in the feeding value of eastern No. 3 and locallj^ 
grown yellow corn when both contained about 17 per cent of moisture. Hard 
winter or spring wheat grown under dry land conditions, eastern Washington- 
grown heavy barley, and oats had about the same feeding value, but none was 
equal to com. Dakota-grown spelt was not so valuable as local grains. In one 
test steam rolling barley increased its feeding value, while grinding had no 
beneflcial effect. Ground wheat was interior to w'hole wheat, but ground 
oats was somewhat better than whole oats. Chopping or grinding hays, w^hile 
not increasing the consumption, reduced the amount of waste. Lambs refused 
22 per cent of long hay, 3 per cent of chopped hay, and none of the ground 
hay offered. Cull potatoes were found to be the most valuable succulent feed, 
followed by com silage, with cull apples and carrots last, 

Feedlot fattening rations for lambs, G. B. Mobton, B. J. Mathtabd, and 
B. W. Paibbanks (Colorado Bta, Press Bui 76 (1931), pp. 19, fig. 1 ).—^This study 
was continued (B. S. R., 64, p. 652), using the same plan of feeding for the 
second year with 16 lots of 23 lambs each for 106 days. 

Based on the results of these two trials it was found that 1 ton of shelled 
com fed with alfalfa hay and compared with whole barley and alfalfa hay 
replaced 1.982 lbs. of barley and 283 lbs. of alfalfa. At the usual prices pre¬ 
vailing for the grains, barley was a sathffactory and economical feed. Barley 
produced a better finished lamb when fed with wet beet pulp. When whole 
barley was worth $22.50 per ton and alfalfa hay $11.25 per ton, cull potatoes 
show’ed a feed replacement value of $4.56 per ton. At the above prices for 
barley and alfalfa, cull potatoes and com fodder silage consisting of 82 per 
cent of potatoes and 18 per cent of dry corn fodder had a feeding value of $6.21 
per ton. Wet beet pulp fed with whole barley and alfalfa hay produced the 
fattest lambs at the lowest cost per unit of gain of the rations tested. At a 
cost of $2.10 per ton, wet beet pulp had a feed replacement value of $3.22 
per tom 

The addition of a nitrogenous supplement to the rations compared proved to 
be profitable when the values of the feeds it replaced exceeded the cost of the 
nitrogenous concentrate. The feed replacement value of cottonseed meal for 
various rations has been computed, and its profitable use can be calculated. 
The four molasses feeds ranked in value in the following order: Final discard 
beet molasses, Steffens discard beet molasses, foreign beet molasses, and cane 
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Colorado drylot fattening rations for lambs^ E. J. Matnabd» G. E. Mobton, 
and BL B. Osland (Colorado Bta, Bui, 57P (19S1), pp, 64, fiffs, 15). —This bulletin 
summarizes the results of lamb feeding experiments conducted at the station 
during the past 10 years, a portion of which is included in the above. These 
studies were conducted to determine the relative values of home-grown feeds 
and by-products available to Colorado lamb feeders and also standard lamb- 
fattening rations for different sections of the State. 

[Swine studies in Missouri] (Mmouri Sta. But. SOO (19S1), pp. — 

These two studies have been continued (E. S. R., 63, p. 763). 

The adequacy of commercial feedf^tuffs for siotne reproduction, A. Q. Hogan 
and J. G. Cottier.—^In this study four lots of four sows each were used. One 
lot received a ration similar to that used in a previous study, the second lot 
received a ration containing a larger percentage of protein, the third lot a 
large amount of protein and, in addition, wheat shorts and a liberal quantity 
of alfalfa meal, and the fourth lot was fed as in lot 1, but at farrowing time 
was placed on bluegrass pasture. In the first three lots two animals of each 
lot were given access to a small outside pen, but sunlight had no apparent effect 
on lactation, which was only partially satisfactory. The number of pigs 
weaned and their weights were not far below normal. A few sows failed to 
eat enough feed and did not produce liberal amounts of milk. The pigs in the 
first three groups did not have healthy skins and their coats were roughened, 
while the pigs in lot 4 were heavier and had a healthier appearance than those 
in lot 1, although their weights were low, probably due to an infestation of 
intestinal worms. 

Protein supplements for feeding Jiogs on pasture, L, A. Weaver.—^Eight lots 
of pigs were fed on Sudan grass pasture with com and a mineral mixture as 
the basal ration. When no protein supplement was fed, the pigs made smaller 
gains and required more feed to produce a unit of gain than when a supple¬ 
ment was given. Tankage as the sole supplement produced as rapid gains, 
and no more feed was required per unit of gain than when a more complicated 
supplement was fed. In general the higher the percentage of protein in the 
supplement the better were the results secured. A ration of com and tankage 
16:1 produced as rapid and more economical gains than one of com and 
tankage 12:1. 

Food requirements of pregnancy in swine, H. H. Mitchsix, W. E. Oabboix, 
T. S. Hamilton, and G. E. Hui!7t {Illinois Sta. Bui. SI5 (19S1), pp. 
figs. 8). —Oonduding this study (R S. R., 62, p. 365), it was found that male 
fetuses averaged heavier in weight than female fetuses in 11 of the 15 litters 
in which sex was determined. The mean percentage difference between sex 
averages for these litters was 5.5±1.4. The chemical analyses of the fetus 
samples showed a progressive increase in percentage of dry matter as fetal age 
increased. In order to get a more thorough and complete description of the 
amounts of nutrients contained in the total products of conception at succeed¬ 
ing stages of gestation, the chemical data were carried to a uniform litter 
size of 8 and fitted to the equation W==W", in which TF is the weight of a 
given constituent deposited at time t in the uterus. From this equation a 
table was prepared showing the weights of the various constituents deposited 
in the uterus at different stages of gestation. 

Balance experiments on 5 of the 16 gilts i^owed that they were storing 
nutritive material in their bodies at a much faster rate than they were depos¬ 
iting such material in the uterus. The average dally retentions of nitrogen, 
caldum, and phosphorus throughout gestation were 732, 4.88, and 1.82 gm., 
re^>ectivdy, representing 17.8, 81.6, and 16 per cent of the intake of the 
xeiq;»ective nutrients. However, of the stored nutrients only 31 per cent of the 
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nitrogen, 20 per cent of the calcium, and 40 per cent of the phosphorus was 
used in the processes of reproduction, the remainder providing material for 
the growth of the gilts. There was no tendency toward an increased retention 
of nutrients as pregnancy progressed. 

The value of peanuts for growing pigs, J. 0. Halvebson, E. H. Hostbtleb, 
and P. W. Shebwood (North Carolina Sta^ Tech, BtU. il (IQZl)^ pp. S7, — 

Concluding this series of studies (E. S. B., 55, p. 263) carried out over a period 
of 6 years in cooperation with other State experiment stations and the U. S. D. 
A. Bureau of Animal Industry, a total of 289 growing pigs were fed peanuts. 
The peanuts were supplemented with either mineral mixture, alfalfa meal, 
tankage or fish meal, or wheat shorts, of which the results showed that alfalfa 
meal and mineral mixture were the only supplements necessary to produce 
satisfactory daily gains. On such a ration there was an economical consump¬ 
tion of peanuts per unit of gain when fed to pigs with an average initial weight 
of 85 or 60 lbs. The addition of tankage or fish meal to the above ration had 
no apparent advantage, indicating that animal proteins were not necessary for 
adequate rate and economy of gains when the mineral and vitamin deficiencies 
of the peanuts were supplied. A statistical study of the Individually fed pigs 
and of the relative importance of sudi factors as rate and economy of gain In 
lot-fed pigs substantiated the above deduction. 

and of cottonseed meal, both alone and in combination with the proteins 

The nutritive value for growing swine of the proteins of linseed meal 
of com, H. H. Mitchell and T. S. Hamilton (Jour, Agr, Research [27. iSf.], Jfi 
(IBSly, No, 8, pp, 745-748).-—The results reported in this paper from the Illinois 
Experiment Station are more detailed accoimts of work previously noted 
(E, S. E., 66. p. 258). 

Wheat for fattening hogs, W. J. Loextel (Nebraska 8ta, Bui, 261 (19S1), 
pp, 19, figs, 2). —In four tests pigs fed wheat (E. S. B., 54, p. 365) consumed 
more feed daily than similar pigs fed com. In all but one of these tests the pigs 
receiving wheat gained more rapidly than those fed com. In one trial whole 
wheat self-fed with tankage in dry lot proved to be 2U5 per cent more efficient 
than com pound for pound. In another test whole wheat hand-fed on pasture 
was only 79 per cent as efficient as corn. Coarsely ground wheat was 7 per cent 
more efficient in one test and 99 per cent as efficient in another test per unit of 
weight as com in dry lot. On Sudan pasture ground wheat was 98 and 102 per 
cent as efficient as com in two trials. For all the tests a bushel of coarsely 
ground wheat properly supplemented produced 15 lbs. of pork. When wheat 
was fed less protein supplement was required than when corn was fed. 

When hand-feeding was practiced it was desirable to grind wheat coarsely, 
but when whole wheat was self-fed pigs apparently masticated it enough to 
prevent excessive waste. Soaking did not materially increase the feeding value 
of either whole or ground wheat While wheat contained more protein than 
com it was not a balanced ration, and for best results some hi^ protein feed 
should be combined with it The meat produced by wheat-fed hogs was equal 
in quality and palatability to that produced by corn-fed hogs, and the wheat-fed 
pigs were found to be a little firmer than those fed corn. 

Studies of rickets iu swine, W. L. Loeefel, B. B. Thalman, and F. 0. and 
F. A. Olson (Nebraska Bia, Research Bui, $8 (19S1), pp, 67, figs. i£).—A series 
of four experiments was conducted to study the importance of the antirachitie 
factors, cod-liver oil and radiant energy of sunlight, in the nutrition of swine 
Emphasis was placed upon the study of the symptoms and lesions which oc¬ 
curred when a ticket-producing ration was fed. The results of the first trial 
were inconclusive but demonstrated the suitability of the pig as an ezperi- 
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mental animal subject and also that growth was essential to the development 
of rickets. 

The basal ration selected for the last three trials consisted of yellow corn, 
soybean oil meal, blood meal, powdered skim milk, and salt. Pigs fed the basal 
ration only and confined out of direct sunlight failed to grow and develop 
normally. The first symptoms of rickets appeared among these pigs from 5 to 8 
weeks after the beginning of the experiment. The abnormalities noted were 
not confined to any one part of the body, but the most noticeable signs of 
rickets were found in the skeleton. Some pigs were affected sooner than others, 
but when rachitic symptoms did occur in older pigs a very rapid collapse fol¬ 
lowed. Growth, though necessary for the development of rickets, was found to 
be largely controlled by rickets. 

Antemortem examination was a valuable aid in diagnosis, but the post-mortem 
examination revealed softened and deformed bones, the “ rachitic rosary,*’ joint 
erosion, fractures, and otlier characteristic abnormalities. Macroscopic study 
of split bones revealed more accurately the nature of the lesions, which were 
generally increased cartilagenous material, widening and separation of the 
epiphyseal lines, thin and softened bone shell, and excessive amounts of fibrous 
or osteoid tissue. X-ray pictures of the humerus could usually be depended 
upon to show evidence of rickets. 

Sunlight and cod-liver oil in trial 1 and sunlight alone in trhil 2 prevented 
rickets and produced a blood calcium-phosphorus content more than twice as 
high as that in the pigs receiving the basal diet only. Analysis of the blood for 
alkali reserve was found to be of little value In the diagnosis of rickets. The 
addition of the antirachitic factors in trials 1 and 2 produced bones significantly 
higher in ash content than did the basal ration, but these findings were not 
borne out in trial 3, indicating that ash analysis could not be relietl upon in 
determining rickets. The breaking strength of the tibiae of rachitic pigs was 
reduced more than half, the most affected pigs having the weakest bones. It 
was found that breaking strength calculated per unit of bone area was a more 
reliable measure of breaking strength than the actual stress required to break 
the bone. 

In trial 8, cod-liver oil fed at the rate of 0.75 per cent of the basal diet did 
not prevent mild rickets in pigs fed indooi’s, but when the cod-liver oil was in¬ 
creased to 1 per cent recovery of those pigs already affected took place and 
further trouble from rickets was prevented. Severe rickets developed In a 
group of similar pigs receiving the same ration but denied both direct sunlight 
and cod-liver oiL 

Growth and development of draft colts, B. A. TBo\VBEiDaE, D. W. Ghittek- 
SEN, and S. Baonr (Missouri Sta, Bui 300 (1931), p. .{3).--Percheron colts were 
divided into two lots at weaning time and were fed from September 10 for a 
period of 249 days. liOt 1 received all the hay they would consume twice daily, 
while lot 2 had its hay and gi*ain ration limited to one-half that of lot 1. The 
method of feeding in lot 2 was unsatisfactory, and on January 3 this lot had all 
the hay they would consume twice daily. Two of the colts in lot 1 became 
slightly foundered and went off feed, but there was no sidmess in lot 2. At the 
end of the test the colts in lot 1 carried more flesh and had gained slightly more 
tn hei^t at withers and rump and in depth of chest than those in lot 2, but the 
latter colts made satisfactory gains in weight and growth, 

[Poultry studies in Missouri} {Missouri Sta, Bill, 300 (1931), pp, 9B-n94), — 
Some of these studies have been continued (IS. S. R., 63, p. 765). 

The feed purchasinp power of the eggs laid Jrg me fteiN H. L. Kempster.— 
ra© feed purchasing power of eggs in 1929 was nearly 13 per cent higher than 
for the previous year. 
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2 Torinal growth of chickSy H. L. Kempster and E, E. Sclinetzler.—^Rhode 
Island Red and White Rock chicks hatched In Febrnarj’ were consistently 
larger at a given age than those hatched later. There was little dlfferenci' 
in the growth rates of chicks hatched in March and April. White Leghorn 
chicks hatched in February outweighed those hatched in March and April up 
to 28 weeks of age, but after this time the advantage disappeared as age 
increased. With Rhode Island Reds and White Rocks at 40 weeks of age 
there was a difference of about 1 per cent in favor of the progeny of mature 
birds as compared with the progeny of pullets. 

Wheat an a supplement to yelloic corn in ratiojis for egg production, H. L. 
Kempster.—In this study it was found that the egg production of hens increased 
as the percentage of wheat and wheat products in the scratch and mash ration 
increased up to the point where the ratio between com and wheat was equal. 

yutritional requirements of poultry, E. E. Schnetzler.—^A basal ration oC 
yellow corn meal, wheat bran, wheat middlings, bone meal, salt, and cod-liver 
oil was fed to 6 lots of 20 White Leghorn chicks each. The respective lots 
received the following supplements: 5 per cent of dried buttermilk and 3.2 per 
cent of bone meal; 15 per cent of dried buttermilk and 2.4 per cent of bone 
meal; 25 per cent of dried buttermilk and 1.6 per cent of bone meal; 10 per 
cent of meat scrap, 6 per cent of dried buttermilk, and 8 per cent of bone meal; 
5 per cent of meat scrap, 10 per cent of dried milk, and 1.2 per cent of bone 
meal; and 15 per cent of meat scrap. The average gain to 7 weeks of age was 
272, 331, 395, 291, 359, and 262 gm. in the respective lots. 

The care and management of the small poultry flock, 0. S. Platt (Neir 
Jersey Stas, Hints to Poultryme}^ 20 (19S1), No. 1 . pp. 4 , fig. 1 ). — Suggestions 
on the housing, feeding, and management of the small poultry flock are given. 

Variability of shell porosity In the hen’s eggy H. J. Almquist and W. F. 
Holst (migardia iCalifomia jSfto.], 6 {19Sl)y No. 3, pp. 61-72, figs. 5).—A 
method'developed for determining eggshell porosity consisted of immersing the 
egg for 2 minutes in a solution of methylene blue In 95 per cent alcohol. 
After immersion the egg was allowed to dry. The shell was then carefully 
split Into halves, the contents poured out, and the inside of the shell wiped 
dry, A clear and permanent picture of the porosity of the shell remained. A 
large number of shells examined for porosity in this manner were selected and 
given arbitrary numbers for use as a set of standards. 

Eggs from a group of more than 60 hens were stored from 5 to 6 days at 
86® F. and at constant humidity. Loss of weight was determined by accurate 
weighings and expressed as percentage of fresh weight lost per egg per day. 
Porosity numbers were assigned as described above. The two determinations 
were conducted separately and brought together, calculated to a common basis, 
and compared. The eggs used showed wide differences with respect to shell 
characteristics, such as thickness and smoothness. 

It was found that the shell porositj^ in fresh eggs, namely, the initial porosity, 
was with a few exceptions low. The eggshells were subject to changes in 
porosity during storage, often increasing during this period, especially rapid 
at higher temperatures. The porosity approached a maximum which was 
approximately uniform for all eggs with regard to degree and distribution. 
Porosity was practically uniform for the eggs of an individual hen, but showed 
differences among birds. In fresh eggs the porosity was rather uniformly dis¬ 
tributed and was not generally greater in the air-i^ace region. 

Distiibntion of solid matter in thick and thin egg white« W. F. Holst and 
H. X Almqijist (EUgardia lOalifomia Sta.}, 6 No. 3, pp. 43-48, fig.l).— 

Since watery whites are objectionable in market eggs and frequently result in 
a lowering of grade and price of «^gs, this study was undertaken to obtain 
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information wbich wonld explain the progressive liquefaction that often occurs 
in stored eggs. The method followed was to dry 2-gm. samples of liquid white 
and to compare the solids content of such whites with the solids content of 
normal whites. 

It was found that the percentage of solids was the same in thick and thin 
whites in the same egg, whether the egg was old or fresh. This conclusion was 
supported by the fact that the refractive indexes were practically the same. 
The solids content of fresh eggs varied generally between 10.7 and 12.9 per cent 
with extremes as low as 9.6 and as high as 1S.5 per cent The concentration 
of water in thick and thin whites remained the same regardless of losses to 
the yolk or through the shelL 

hleasnrement of deterioration in the stored hen's egg^ W. F. Holst and 
H. J. Almqtjist (BUgardia iCalifomia SiaJlt 6 {19Sl)t No, S, pp. ^9-60, figs, 4). — 
In the first part of this article the authors describe two methods of measuring 
the deterioration of eggs during storage. The first method consisted of deter¬ 
mining the changes in the yolk and the second method changes in the thick 
white. The latter method w’as selected for this study since it gave better 
evidence of the initial fresh condition of eggs, was simpler and speedier in 
operation, there was less danger of losing the measurements, it was not 
necessary to make measurements in a specified time after the egg was open, 
and It was independent of shrinkage. The method consisted of determining 
the percentage of thick white present. 

During the experimental period storage was carried out at temperatures of 
either 64 or 86* F., with humidity kept constant and the carbon dioxide 
removed by a 15 per cent solution of sodium hydroxide. At the lower tempera¬ 
ture data were taken at approximate 5-day intervals over a total period of 
25 days, while at the higher temperature the data were taken at 2-day Intervals 
over a 10-day period. The work was broken up into a series of studies of the 
eggs from individual birds, distributed among the varions storage periods. 

The results of the study show that shrinkage has little significance as an 
index of egg quality. Liquefaction changes in the thick white and yolk of 
stored eggs occur simultaneously or not at all. The intrinsic keeping quality 
of an egg Is decidedly a fimction of the individuality of the hen. 

The significance of measurements of quantity and quality of egg yield, 
W. 0. Thompson, D. Phupott, and H. C. Page (New Jers&g Stas. But 528 
(19S1), pp. 40, figs. 8).—-Based on the records of the Vineland, Passaic County, 
and Hunterdon County egg-laying contests, this study was undertaken to deter¬ 
mine methods for improving both quantity and quality of production. The 
study was divided into the following parts: (1) Quantity egg production, (2) 
short-period trap nesting, (3) quality egg production, and (4) the relationship 
between monthly and annual egg weights during the pullet year of Single Comb 
White Leghorns. 

An analysis of the data led to the conclusion that the mean percentage of 
first-grade eggs during any of the months of maximum numerical production 
(March, April, or May) showed an intimate irelationship with the mean per¬ 
centage of first-grade eggs for the year. The annual production of first-grade 
eggs could be predicted with a fair degree of accuracy from the percentage of 
such eggs laid during these months. Individual wei^ts of all eggs produced 
during months of maximum production vrere a practical and reliable means of 
estimating the annual egg weight of the bird. Since artificial lighting influ¬ 
enced ^ weight, it was recommended that a careful study be made of Its 
effects. 

New Jemer eg^lajptng contests for 1930-81, J. W. Qoodjuw (New Jerseif 
Sftw. IFfaito to Poulttvmm, tO {1931), So. t, pp. /Ip. 1).—A leport of the 
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results of the fifteenth year of the Vineland egg-laying contest, the third year 
of the Passaic County contest, and the second year of the Hunterdon County 
contest (E. S. R., 64, p. 470). 

DAIET FABMnTG—DAIftYIlTff 

[Experiments with dairy cattle at the hjQssouri Station] (MissouH 8fa, 
But 300 (1931), pp. 39-Gh Qi), —^ilost of these studies have been continued 
(B. S. R., 63, p. 767). 

The individdiality of the four quarters of the oow's udder, 0. W. Turner.— 
Using a special milking machine which kept the production of milk from each 
quarter separate, 46 records were made on 35 cows during weekly periods of 
three milkings dally each fourth week during lactation. Approximately 20 
per cent of the total yield was produced by each fore quarter and 80 per cent 
by each rear quarter. The production of the right and left half was prac¬ 
tically the same. One lactation test was not necessarily a good indication of 
the next lactation’s production by quarters. In most cases there was consider¬ 
able uniformity in persistency of secretion. 

A comparison of the Hood sugar content of the jugular and mammary vein 
as a measure of mammary gland actiniy, C. W. Turner and H. Herman.— 
A study of the blood in the Jugular vein and that of the mammary vein gave 
evidence that the precursors of milk are lemovod fiom the blood stream. 
Blood phosphatids, amino acids, and blood sugar were removed by the mam¬ 
mary gland. The blood sugar content was reduced nearly 25 per cent. In 
lactating cows the sugar content of the Jugular vein was about 52 mg. per 
100 cc. of blood, while the mammary vein contained from about 35 to 40 mg. 
of sugar. There was practically no difference in the sugar levels in non- 
lactating cows. Usually there was a greater variation between Jugular and 
mammary blood sugar of high- than of low-producing cows. The normal 
blood sugar level in the Jugular vein did not appear to vary, and the level 
in the Jugular and mammary vein approached a common level when the udder 
was filled with milk. Pumping air into the udder or not milking for 24 hours 
produced a rise in both jugular and mammary blood sugar, due to lactose 
absorbed from the udder. 

The normal Hood sugar values of dairy cattle, C. W. Turner and H. Her¬ 
man.—Based on over 160 samples of blood drawn from the Jugular vein of 
about 75 animals, it was found that for normal lactating cows there w'ere 
about 62 mg. of blood sugar per 100 cc. of blood, for nonlactating cows from 60 
to 75 mg., and for bulls and open heifers from 6t> to 85 mg. 

The calcium content of Hood in dairy cows, 0. W. Turner and H. Herman.— 
The blood calcium of bulls and nonpregnant heifers was found to be from 
10 to 11 mg. per 100 cc. of blood serum. For cows in high milk production 
the level was about 10 mg., indicating that calcium removed from the blood 
stream by the mammary gland was too small to be accurately measured. 
Disturbances of blood calcium took place from 6 to 36 hours after calving. In 
three cases there was a lowering of from 10 to 25 per cent, while in one 
case there was a rise of nearly 10 per cent during this period. Feeding 
Irradiated yeast to one cow caused a rise of 10 per cent in the calcium lev^. 
Ingestion of from 200 to 500 gm. of calcium gluconate by drench gave a 
temporary but pronounced rise of nearly 15 per cent. Analyses of blood 
samples from two cows affected with milk fever showed the serum calcium 
to be lowered from 15 to 20 per cent. 

95774 " "8 2" —■ " ■ * 5 
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Methods for evaluating and proving sires, W. Gifford.—A study of 112 
Holstein sires with 20 or more tested daughters Indicated that a sire should 
have 10 or more daughters with yearly records in order to predict the average 
records of 1C or more future daughters with reasonable accuracy. A further 
study of 23 Holstein and 20 Guernsey sires with 20 or more daughter pairs 
showed that the average of the sire’s daughters, without considering the 
dam’s production, more nearly predicted the average of the group than did 
several proposed indexes. 

Production records of &how ring cattle, W. Gifford.—^An analysis of the 
records of 497 female Guernseys exhibited at the National Dairy Show showed 
that there was no significant relationship between show ring placings and 
yearly butterfat records. 

The Influence of number of daily milkings on the production of dairy 
cows« R. F. Mobga3!T and H. P. Davis (Kehraska Sta» Research Bui. 59 (19S1), 
pp. 27 ).—Cows of the four leading dairy breeds in the university herd were 
divided into age classes, and a record was kept of the milk production of cows 
milked two, three, and four times daily. 

Analysis of these records showed that high-producing Holstein, Jersey, Ayr¬ 
shire, and Guernsey cows of different ages milked three times daily produced 
from 39.69 to 52.26 per cent more fat and from 44.98 to 65.18 per cent more mliir 
than cows milked twice daily. The cows milked four times daily produced 
from 110.19 to 127.63 per cent more fat and from 149.08 to 160.S1 per* cent more 
milk than those milked twice dally, and from 44.7 to 59.81 per cent more fat 
and from 5L99 to 71.79 per cent more milk than cows milked three timpg daily. 
The additional daily milkings tended to increase the percentage of fat in the 
milk. The influence of additiunal milkings was greatest when carried through 
the entire lactation period. 

Length of calving interval and average milk yield, W. L. Gaines and J, B, 
Paltbey {Jfour, Dairg Sci., U (1951), ^To. 4, pp. 294^06, figs. 2).—Data, based 
on the records of 186 Red Dani^ cows, starting with the cow’s first calving 
and continuing uninterruptedly through the nine foUowing calvings, all normal, 
were analyzed at the Illinois Experiment Station to determine the effect of the 
length of the calving interval with respect to both the current and following 
lactations. Xields were considered on an energy basis in terms of 4 per cent 
milk. 

The results of the analyses showed that there was uniformly a negative cor¬ 
relation between calving interval and yield over the current calving interval, 
and a positive correlation between calving interval and yield over the following 
calving interval. However, the relation was irregular and the coefilcients of 
correlation were small in value. Using all the calving intervals except the 
first one, it was found that the correlation coefficient between calving interval 
and yield over the current interval was —0.134 ±: 0.018 and over the fol¬ 
lowing Interval 0.142 ± 0.018. 

The calving interval distribution ^owedt a mean of 401 days, but had a pro¬ 
nounced mode between 850 and 370 days. This distribution indicated that the 
calving interval could be prolonged to 18 months without adversely affecting 
the average yi^d per day, considered over both the current and foUowing 
intervals. 

Dietary factors influencing calcium assimilation.—XIT, The influence of 
sugar on the calcium metabolism of miHrtng cows« B. B. 
HABfT, H. Sotnbock, O. L. Kuke, and G. C3L Htjmphbet (Jour. Dairy BdL, 14 
(1991), No. 4 , pp, Oontinnlng this series of studies (E. S. R., 68, 

a 804) at the Wisconsin Experiment Station, two experiments were under¬ 
taken to determine what factors in fresh green plant 'tissues Ihvored calcium 
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assimilation. The work was started on the hypothesis that probably in the 
fresh grasses there was a fairly high level of fermentable sugars, and that 
either these sugars by conversion into adds along the digestive tract aided 
calcium assimilation by virtue of holding the calcium in solution or that the 
sugars themselves increased the solubility of the calcium salts. The theory 
was tested by adding to the ration specific amounts of hydrochloric acid or 
Oerelose, a glucose preparation. 

The results showed no consistent or favorable Influences on caldum assimila¬ 
tion from the addition of 3 lbs. of Cerelose to a standard ration of hay, silage, 
grain, and protein supplements. Adding 115 or 230 cc. of 40 per cent hydro¬ 
chloric acid increased the caldum excretion in the urine resulting in a greater 
net loss of calcium than when no acid was fed. even though the calcium ab¬ 
sorption from the Intestines was slightly improved through the use of the add. 
These tests did not reveal the factor in green plant tissue which aids in better 
calcium assimilation. 

Calcium assimilation as indicated by bone analysis in long-time experi¬ 
ments, A. M. Habtman and B. B. Meigs iJour. Dairy 8cL, 14 (19S1), yo. 4, 
pp. 822--SS6). —study of calcium assimilation over a long-continued feeding 
period under practical conditions was conducted by the Bureau of Dairy In¬ 
dustry, TJ. S. D. A. A ration consisting of timothy hay, a grain mixture, and 
com silage (one cow received no silage) was fed to one grade Guernsey and 
three purebred Jersey cows for periods of from 14 to 32 months. Records were 
kept of the food consumed, the milk yielded, the weight of calves dropped, and 
the body weights of the animals. The hay used graded about U. S. No. 2. In 
order to get some idea of the extent to which the bones had been depleted of 
calcium after a long period on low calcium rations, the bones from one cow that 
had been on timothy for 30 months were compared in weight and chemical 
analyses with the bones of two other animals that had been on alfalfa for some 
time before slaughter. 

The results of this study indicated that the relative amounts of ash, calcium, 
phosphorus, nitrogen, and organic matter in the bones of the cows were little, 
if any, altered by long periods on low calcium rations, even when a consider¬ 
able amount of milk was produced during the period. The above method of 
feeding reduced the total weight of the bones from 10 to 12 per cent. The 
results also indicated that even on a fair quality of roughage over long periods 
under natural conditions, calcium assimilation tended to be somewhat higher 
than it was in most balance experiments, and that in the case of good cows 
this effect was intensified. 

Deficiencies in rations devoid of roughage for calves.—The effect of 
the addition of cod liver oil and alfalfa ash, S. W. Mead and W. M. Regan 
(Jour, Dairy 8cL, 14 (1531), A'o. PP- 28S--29S, figs. 3).—This is a more detailed 
account of work previously noted (B. S. B., 65, p. 765), 

Farther data showed that a calf which had received milk to 6 mouthy of age, 
but only concentrates thereafter, and a calf which received copper sulfate and 
ferric oxide in amounts sufficient to prevent nutritional anemia had bones low 
in mineral content. The animals making the greater gains in each group 
showed the lower percentage of ash in the dry fat-free bone. The caul f&t of 
all animals ai^)eared pure white. While lacking the usual fill, the digestive 
tracts of these animals were otherwise normal, and the dressing percentageb 
averaged 57,4. 

XnfilTience of rdattve vitaxniii value of milk: on growth, digestion, nitro¬ 
gen, and mineral metabolism in calves [trans. title], EL Q. Svxshnxkova 
(SwxsHKiKowA) (Zap, Leningrad, SeUslo, Khoe, Inst, (ktdm. Inst, Agrm, Ldnin-^ 
PttKf), 7 (X929)f No, L PP> IZO-I4&; Sng. aba, pp, 140, -In a stn^ at the 
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Leningrad Agricultural Institute, it was found that while the addition of 
cod-liver oil to the ration of a dairy cow increased the vitamin D content of 
the Tniiir, it reduced the fat content and was not a profitable practice because 
of the depressing effect it had upon the utilization of the fat content of the 
feed. The milk of a cow fed a ration rich in vitamins produced average daily 
gains of 1.25 mg. on a rat fed o cc. of her milk daily, while milk from a cow 
on a ration poor in vitamins fed at the «anie rate produced gains of only 0.60 
gm. daily. When the milk from the above-named cows was fed to snckling 
calves, the vitamin content had no effect on ihe rate of digestion or upon the 
nitrogen and mineral metabolism of the animals. The milk enriched with 
vitamin B produced no better growth with calves than ordinary milk. 

The percentage of fat as a basis for estimating the composition of milk, 
0. J. KAHLETTBEnG ond Le R. Voais {Jour. Agr. Research lU . fif.], 4S {1931), 
S» PP- 74O-7J0 ).— A statistical analysis was made at the Pennsylvania Insti¬ 
tute of Afliimal Nutrition on 184 ^sampl^s of Holstein-Friesian milk in an eflCort 
to determine the reiatlonship between the fat and total solids, solids-iiot-fat, 
protein, and energy. Each sample waji a 2S-day composite of aliquots of each 
milking of 12 cows for one entire lactation period. The samples were pre¬ 
served in formaldehyde and were kept in glass-stoppered bottles at a temper¬ 
ature just above freezing. 

The analyses showed the following correlation coefficients: Fat with energy, 
().9553±0.0058; fat with protein, 0.702T±0.0295; fat with total solids, 0.9089± 
0.0100; fat with solids-not-fat, 0.C919±0.0304, The multiple correlation co¬ 
efficient for energy with fat and solids-not-fat was 0.985. 

The regression equation of energy on fat was jS= 128.35 (1.886+f); of pro¬ 
tein on fat P=0.8977-f0.6303/; of total solids on fat, rfif=1.783 {8.47-f/); 
for solids-not-fat, f=0.7841 (7.8003-hf); for energy on fat and solids-not-fat, 
E=183 (S.04-0.31f+n. 

[Experiments with d«iiry products in ^ssonri] {Jlissouri 8fa. Bui. SCO 
(1931), pp. 6 S - 68 ). —^The results of several studies, some of which have been 
continued (E. S. R., 63, p, 769), are noted. 

T7ie causes of sandiness’* in nut ice creams, W. H. E. Reid and M. B. 
Powell.—^It wa** found that the presence of nuts, heat shocking of Ice creams, 
and increasing amounts of milk solids-not-fat accelerated sandiness in ice 
cream. Sandiness was retarded by boiling, sugaring, autoclaving, and gclati- 
naling the nuts before adding to the mis, and also by cocoa paste. Grape nuts 
did not affect sandiness. Alkali and acid in solution hastened final solubility of 
lactose and also qniekened crystallization once it had started. 

Some factors influencing the properties of ichipped cream %cith special refer¬ 
ence to gelatin, W. H. E. Reid and J, B. McCroskey.—^In this study a cream 
containing 32 per cent of fat was found to produce a desirable whipped cream, 
while the addition of 0.6 per cent of gelatin produced a whipped cream of im¬ 
proved quality. For good results gelatin could be added by pasteurizing at 
142® F. or by heating to 120® for 10 minutes. Gelatin increased the whipping 
time, decreased overrun, retarded drainage, did not affect the flavor, and gave 
a body with a watery luster. Added skim milk powder tended to decrease 
overrun, had little effect on drainage, produced a stiff, fluffy body, and imparted 
a subtly cooked milk powder flavor. Pasteurizing was harmful to the whip¬ 
ping properties of cream, but untreated pasteurized cream aged for 24 hours 
produced a good product. Adding agar to a whipped cream was unsatisfactory. 

Some factors affecting the physical properties of cream cheese, with epeoial 
reference to gelatin, W, H. B. Reid and M. N. Cowser.—Cream dieese havtog 
a fat content of 35 per cent when combined with 5 per cent of skim mnir powder 
and 1 per cent of gelatin gave a very desirable product Skim powder 
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In amounts not exceeding 8 per cent of the total weight improved the body and 
texture of the cheese. The addition of from 0.5 to 1 per cent by weight of 
gelatin improved the body of cheese by making it stiffer, finner, and smoother, 
and the texture by making it closer and finer. When cheese contained 30 per 
cent of fat, it was necessary to add 0 per cent of skim milk powder and 1 per 
cent of gelatin to secure the best consistency, texture, flavor, slicing, and spread¬ 
ing properties. At least 27 per cent of fat was necessary to furnish the desir¬ 
ably flavor and appearance, while gelatin and serum solids were added to 
fumii^ body and substance and to retain the serum in the cheese. Freezing 
cream cheese resulted in a broken body which tended to exude whey, and the 
flavor became buttery, oily, and rancid. The sMm milk powder content tended 
to prevent surface extortion of frozen cheese more than the gelatin content. 
The fat content in suitable combination with gelatin and skim milk powder 
regulated the amount of free whey drainage more than did either the gelatin 
or skim milk powder content. 

The deodorisiation of cream for butter manufacture, W H. E. Reid and J. D 
Rinehart.—^In this study it was found that the intensity of the oft flavor in the 
original cream determined the success of improving flavor score in resulting 
])utter throua:h the use of a deodorizer. Most of the deodorizers were success¬ 
ful in removing the off flavor of cream, but an objectionable chemical flavor 
resulted in some cases, A deodorizing temperature of from SO to 90® P. ap¬ 
peared to be most satisfactory. There was a slight advantage to adding the 
deodorizer before standardizing the cream. All the deodorizers showed about 
the same germicidal properties. The deodorizers were able to remove success¬ 
fully only the volatile flavors which volatilized upon the application of heat, 
the olf flavors due to bacterial contamination or fermentation being removed 
only partially. 

The manufacture of low-acid reuuet-type cottage cheese, H. L. Wmsox 
Pnd 0. S. Thimble (U. 8. Dept Apr., Mi^c. Pub, 119 (1931), pp, 11, figs, 5).—In 
this publication the quality of skim milk required, the equipment necessary, 
and methods for making and marketing low-acid rennet-t^T^e cottage cheese are 
given. 

Properties of some acid caseins, R. W. Bell and S. P. Gould (Jour, Dairy 
Bei., 14 (1931), No, 4% A number of samples of domestic casein 

were analyzed by the Bureau of Dairy Industry, U. S. D. A., to obtain informa¬ 
tion as to their properties. The samples were analyzed for appearance, fat, 
moisture, ash, strength, viscosity, and solubility. The results of these analyses, 
together with remarks as to their coating properties, are given in tabular form. 

The authors discuss the various properties ot casein and the correct methods 
of manufacturing casein of high quality. 

VETEEINABT MEDICINE 

Textbook of special pathological anatomy of domestic animals, K. 
Nibbeble and P. Oohes (Lehrbueh der SpoMellen Pathologiachen Anatomic der 
Mausiiere, Jena: Gustav Fischer, 1931, pp. VI+t$6, figs, 536 ),—A textbook 
of pathology of the domestic animals, from wliich references to literature have 
been omitted. 

Dollar’s veterinary surgery, J. J. O’Connob (Chicago: AI&b, Eger, 1931, 
£. ed,, reiorltien and ext,, pp, IX+95S, figs, 455).—This is a second rewritten, 
abridged edition of a work, the first of a three-volume edition of which has 
been noted (E. S« R., 14, p. 491). 

Germicidal efficiency of mixtures of phenols with sodium hydroxide, 
with glycerin, and with ethyl alcohol, F. W. Tilley and J. M. Scbl&jveb 
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{Jour. Agr. Research [Z7. fif.], iS (19S1), No. 7, pp. 611-617).—This contribution 
reports the results of experiments designed to show the influence of sodium 
hydroxide, of glycerin, and of ethyl alcohol upon the germicidal efficiency of 
phenols, and Is in continuation of an earlier contribution which called atten¬ 
tion to the influence of the soaps of coconut oil, castor oil, and linseed oil upon 
the germicidal efficiency of various phenols (B. S.B., 64, p. 473). The details 
of the work are reported in tabular form. 

** Bacteriological tests were made with phenol, orthocresol, paracresol, thymol, 
orthophenylphenol, or hexylresorcinol in solutions containing sodium hydroxide, 
glycerin, ethyl alcohol, or soaps with glycerin or alcohol, against Eberthella 
typhi and Staphylococcus aureus. The addition, to solutions of phenol or cresol, 
of sodium hydroxide until it equaled or slightly exceeded the amount required 
for neutralization resulted in progressive diminution of germicidal efficiency. 
Large excess of sodium hydroxide tended toward an increase in germicidal 
power of the mixture because of the action of the free sodium hydroxide. 
Addition of sodium hydroxide to solutions of thjTnol caused very little decrease 
of efficiency until the amount of sodium hydroxide exceeded that required com¬ 
pletely to neutralize the thymoL The addition of a large excess of sodium 
hydroxide caused a decided loss in efficiency. Glycerin acted to depress the 
germicidal efficiency of all the phenols tested, and the depression increased with 
increasing concentration of glycerin. Alcoholic solutions of the lower phenols 
were more efficient than aqueous solutions, but in most instances alcohol de¬ 
creased the efficiency of the higher phenols. Soaps tended to counteract the 
depression of germicidal efficiency exerted by glycerin or ethyl alcohoL*’ 

[Beport of work in animal pathology at the HJassonri Station] {Missouri 
Sta. Bui. SCO (1931), pp. lOS-^lOo, fig. 1). —In reporting upon further work with 
cecal abligation for blackhead of turkeys by A. J. Durant (B. S. R., 63, p. 376) 
it is pointed out tliat there are two things which prevent the practical applica¬ 
tion of this operation—(1) the fact that the mortality from the operation Itself 
is high, and (2) abllgated birds have developed an enlargement of the ceca in 
from 7 to 32 months after they are abligated. B[acillus] coU oommunior was 
found regularly present in pure cultures in the abligated ceca, and it is thought 
that this organism may have some definite etiological relation to the enlarge¬ 
ment of these organa In an effort to sterilize abligated ceca from 2 to 4 cc. of 
a 4 per cent solution of formalm was injected Into the ceca immediately after 
they were abligated. Of tbe five birds so treated, one died as a result of the 
operation and the one receiving an injection of 4 cc. of the formalin solution 
w’as very ill, due to the use of such a large dose. The four surviving birds were 
kept under observation for periods ranging from 272 to 418 days, with no evi- 
aence of enlargement of the ceca. One of the four kept on a balanced diet and 
under favorable conditions from July 21 to March 24 was placed under unfavor¬ 
able conditions on a poorly balanced diet and 38 days later died with all the 
symptoms of blackhead. An autopsy of this bird revealed that though it was 
complete abligated the stumps of the ceca were 25 mm. long and sufficiently 
pouched to hold a small amount of fecal material In one of the pouches there 
were 15 small pieces of gravel and a typical ulcer of blackhead and several typ¬ 
ical abscesses of blackhead were present in the liver. It is pointed out that in 
performing this operation the ceca should be separated from the gut as 
near as possible to the latter organ. 

In a further study of the resistance of abligated turkeys to blackhead, 2 of 
the 10 birds that had been continuously exposed to Infection for a period 
ranging from 282 to 779 days died of blackhead. These birds are said to have 
been eiposed to very unfavorable conditions of feed and environment. 
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In control work with infections abortion of cattle and swine, by B. F. 
Sanders, agglutination tests were made on herds representing 90 counties, with 
a total of 2,069 positive reactions obtained fi*om 10,437 samples. This method 
of control and eradication of the disease is said to have grown rapidly in favor. 
The results of the diagnosis made by Durant and H. C. MdDougle of diseases 
represented in 5,227 specimens examined by the poultry and dog pathology 
laboratory are reported in tabular form. 

[Reports of the Imperial Institute of Veterinary Research, Muktesar, 
for the years ending March 31, 1928, 1929, and 1930] (Imp. Inst. Vet 
Research^ Muktesar [Jwdiu], Bpts. 1927-28, pp. 28, pis. 9; 1928-29, pp. 26; 
1929S0i pp. II+S9 ).—Included in these reports are accounts of the occurrence 
of and work with the more important infectious diseases of livestock. In the 
report for 1927-28, by J. T. Edwards, mention is made of a new fowl disease 
(pp. 14, 15), known as “Ranikhet disease,** which is said to be quite similar 
to the Newcastle disease described by Doyle from England (E. S. B., 58, p. 77). 
The work carried out during the year 1928-29, by H. Cooper, with this disease 
(p. 14) indicated that it was probably identical with Newcastle disease. A 
summary of the work is given in the report for 1929-30. 

[Contributions on animal pathology] (Amer. Assoc. Med. Milk Corms. 
[etc.2 Proc., 24 (19S0), pp. 181-184, 282-829).—The contributions here 

presented are as follows: Recent Progress in Brucella Infection Studies, by 
I. F. Huddleson (pp. 103-109); Induced Infectious Abortion in Cows on Dif¬ 
ferent Rations, by F. B. Hadley (pp. 111-116); Experimental Infection with 
Streptococcus epidemicus of Monkeys and Cows, by W. D. Frost, F. B. Hadley, 
D. J. Davis, P. F. Clark, M. Gumm, E. G Hastings, and W. B. Welsh (pp. 
181-184); Mastitis, by D. H. Udall (pp. 282-288); Bang Disease Control, by 
T. E. Munce (pp. 293-305); Buying Replacements Subject to the Agglutination 
Test, by J. G. Hardenbergh (pp. 306-3312); Review of Abortion Control Work, 
by C. Way (pp. 812-314). 

A system of bacteriology in relation to medicinef 1-IX (London: Med. 
BesearcK Council, 1930, ml. 1. pp. 874, Pl9. 4, 4 .}; 1929, vols. 2, pp. 4^0, 

fig. 1; S, pp. 41s, figs. 1$; 4, pp. 482, fig. 1; 1930, vol. 5, pp. 605. figs. 2; 1931, 
vol 6, pp. 538, figs. 8; 1930, vol. 7, pp. 509, pis. 2, figs. 9; 1931, vols. 8, pp. 390. 
pis. 2, fig. 1; 9, pp. 364, Ipls. 8 ], figs. [SO]).—These volumes, pr^ared by mem¬ 
bers of the Medical Research Council and collaborators, deal with the subject 
as follows: (1) History, morphology, and physiology; (2) cocci and hemophilic 
bacteria; ( 3 ) economic bacteriology, plague, anaerobes, and food poisoning; 
(4) enteric group, vibrios, and Pasteurella; ( 6 ) glanders, diphtheria, tubercu¬ 
losis, leprosy. Brucella, and anthrax; ( 6 ) immunity; (7) virus diseases and 
bacteriophage; ( 8 ) fungi, Streptothriceac, spirochetes, normal flora, and swine 
erysipelas; and ( 9 ) technical methods and a general index. 

The biology of Bacterium pyoseptikem viscosum eqni [trans. title], 
GoimvrroH (Ann. Inst. Pasteur, 48 (1931), Vo. 1, pp. 84-72).—^The author flnds 
this organization to be characterized by its pleomorphism, which is particularly 
evident in old cultures. Involution forms sometimes appear under unfavorable 
conditions, such as a high temperature. The formation of mucus is said to be 
characteristic of cultures of the organism. Its pathogenic properties are very 
weak, cultures gradually losing their pathogenic characteristics as they advance 
in age. Of the laboratory animals, the young dog is the most sensitive to new 
cultures whoa inoculated intracardlally. The white mouse is also sensitive to 
the Infectioo. The organism appears to produce toxins In vivo. Its resistance 
to physical and chemical agents is very weak. 

Tenacity of the dried vims of enzootic encephalomyelitis (Boma dis¬ 
ease) [trans. title], S. Nicoiau, L A Galloway, and L. Kopoiowska (Compt 
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Rend. &oc. Biol [Parti], 107 (1931), Xo. H, pp. 30-52).—The authors find that 
when kept in a dry condition at a temperature of from 1C to 20® O. unprotected 
from the light, the Tims of Bonia disease remains viable for a period of at 
least 37S days. 

Bevision of the genus Piroplasma [trans. title], W. L. Yakimoff {Arch. 
Protiatenk., 74 (1931), Xo. 3, pp. 37J-400, ftps. fO).—This revision is accompanied 
by a three-page list of references to the literatui-e. 

Observations on normal synovial fluid of cattle.—I, The cellular con¬ 
stituents and nitrogen content, W. Bvxtjji. (?. A. A. bubble, and 

D. Claitin (Jour. Expt 2Ied.. 52 (1930), Xo. 6. pp. b35-84S, pU. 2). — It is pointed 
out that “ the astragalotiblal (hock) joints of noimal jouug beef cattle contain 
large and uniform quantities of sjno^ial fluid which is easily accessible for 
study. Nucleated cells found in such s.^no^ial fluid are similar in numbers 
and types to those described previously in nonuul rabbits’ synovia. The fact 
that 90 to 93 uer cent of all nucleated pr-^ent are actively phagocytic 
Implies that the funedou of these cells U the removal of the products of wear 
and tear from the aiticular cartilaws and s 5 no\ial membranes. Bed blood 
corpuscles seem to be present in numbers directly proportional to the trauma 
to which the synovial membrane is subjected 

“The astragalotiblal joints of 2 ;oung beef cattle contain from 3 to 5 times 
more fluid than do the corresponding joints ot stable cattle. More d6bris and 
unidentified solid material is found in the latter group ol animals. The total 
nitrogen content of this syno^ ial fluid w as found to be 169 mg. per 100 cc. The 
approximate total protein content wa^ calculated to be 680 mg., or 0.68 per 
cent, per 100 cc- No correlation between the total protein le\el and the total 
cell counts of isolated specimens of ^synovial fluid i& possible from these data. 

“ Further studies of synovial fluid and its chemical similarity to blood serum 
of the same animals aie in progress. Articular cartilage defects occurring in 
the articular cartilages of the carpometacarpal joints are described.” 

A systematic study oi the degeneration of articular caK*tilage in bovine 
Joints, G, A. BENifErT and W. Bxum (Amer. Jour. Path., 7 (1931), Xo. 4, pp. 
399-413, p(s. 11 ).—^Thls contribution, in continuation of that above noted, was 
undertaken with the pui^io^e of studying the degenerative changes in the ar¬ 
ticular cartilage from their beginning through all the stages of development, 
with a view to determining the causes for their occurrence. The finding of 
areas of degeneration in tlie articular cartilages of the carpometacarpal articu¬ 
lations of all cattle over tu’o years of age is considered to be an adequate 
explanation of the synovial fluid differences observed. These areas of progres¬ 
sive degeneration in articular cartilage were studied systematically, and the 
successive changes are described an<l illustrated. 

Coccidlosis in calves, A. Robebtsox {Vet. Jour., 87 (1931). Xoa. 673, pp. 
31B-S25; 674, pp. 351-385, figa. 9 ).—This is a detailed summary of information 
on coccldiosis as occurring In calves, prcbented in coxmectlon uith a six-page 
list of references to the literature. 

A preliminary note on the treatment of chronic anaemic debility in 
sheep by inoculation, N, Bissct {Welsh Jour. Agr„ 7 (1931), pp. $68-871, 
flff- f).—The administration of 5 cc. of antianthrax serum, as recommended by 
M. I>utems of France in 1928, is shown to be of eonsideiuble therapeutic value 
in combating chronic anemic debility in sheep. 

A report of forty tumora of sheep (Ovis aries Jordan), W. H. Feldman 
(Afuer. Jour. Cancer, 15 {1931), Xo. S, Sup., pp. 2044^062, m. 14).—A report 
is given of a study made of 40 tumors obtained from 39 sheep which are classified 
histologically, and as far as possible the anatomic situation of the primary 
growth is recorded. It Is concluded that the incidence of neoplasms in sheep 
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it? less than that for the other domesticated maminals, and that neoplastic 
disease does not cuustitute a factor of economic significance in the practice of 
sheep husbandry. A list of 25 references to the literature is included. 

A preliminary report on the poisonous effects of hitter rubber weed 
(Actinea odorata) on sheep, A. B. Clawson (Jour. Agr. Research iU. S.], 43 
(19S1), No. 8, pp, 693-701y figs. 2).—The author gives a description of the plant 
and an account of its distribution, followed by a discussion of the plan of the 
experiments and the results of experimental feeding of the bitter rubber weed. 
These experiments have demonstrated that the plant is toxic to sheep, the 
principal symptoms produced being salivation, nausea, vomiting, depression, 
and weakness. It was fomid that if a sheep consumes 1.8 per cent or more 
of its own weight of the green plant within a short time, fatal results may 
follow\ It was shown also that when a sheep eats as little as 01 per cent of its 
weight of the plant daily it may become ill in about 44 days, and that larger 
daily doses will produce effects in a correspondingly shorter time. 

A report of studies of this plant and its poisoning of sheep by the Texas 
Station has been noted (B. S. B., 66. p. 273). 

Nodular worm infestation of domestic swine, B. Schwaktz (Vet Med., 36 
(19S1), No, 10, pp. fig9. 2 ). —^It is pointed out that five species of 

nodular worms, namely, Oesophagostomum dentatvii^, 0. longicaudum, 0. hreoi- 
caudum, 0. georgianum, and 0. maplestoni, are known to be parasitic in the 
large Intestine of domestic swine. The term last mentioned is proposed to 
replace 0. cotiicum, a name unavailable for this parasite. The first four are 
known to occur in the United States. Hexylresorcinol in doses of not less than 
4 gm. appears to be a promising treatment for the removal of nodular worms 
from swine. 

The treatment of equine surra by Naganol [trans. title], H, Jaootot (Bui. 
Soo. Path. EqsoU H (1981), No. 7, pp. 36S-J69).—Naganol appears to be specific 
in the treatment of surra due to Trgpamsoma annamense. When administered 
within the first few days after infection doses up to 1 gm. are sufficient, bnt 
with a delay in administration an increased dosage up to many grams becomes 
necessary in order to control the disease. 

Poultry diseases in Hawaii, C. M. Bicd (JRaicaii TJniv., Agr. Studies No. 11 
(1928), pp. 20, figs. 8).—A brief practical account of the parasites and diseases 
of poultry in Hawaii, 

Baby chick disease control, C. M. Bice (EaicaU Univ., Agr. Studies No. 10 
(1928), pp. 8, figs. 4)^ —Control measures for white diarrhea, coccidiosis, and 
sore head (chicken pox) of baby chicks are dealt with. 

Notes on an outbreak of poultry epidemic, F. Go Kee (Philippine Agr., 17 
(1928), No. 5, pp. 263-265) .—An account is given of an outbreak of disease on a 
farm near Manila in February, 1928, in which 2,700 fowls, mostly laying hens 
and young pullets, died within two months. 

“ There w’us loss of appetite, marked thirst, and dopiness. A thick tenacious 
mucus was discharged from the beak and nostrils. The nostrils were later 
plugged up with dried secretions. There was also marked conjunctivitis; the 
birds gasped for breath. There was a nervous twitching of the head. The comb 
and the rest of the head became purplish. The chickens assumed a sitting 
posture when signs of heavy breathing became more marked. The tempera¬ 
ture was above normal, 41.4® C. (108.5® F.), both morning and afternoon 
during the first three or four days. If the chickens did not die, the tempera¬ 
ture dropped to 40.0® on the sixth or seventh day. The crop became distended 
with gas, and there was marked diarrhea with while fecal discharge. In spite 
of the purging the sick bird maintained its weight. The disease attacked the 
adult birds that were at the height of their productive stage; the younger 
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birds were less susceptible. The course of the disease was two weeks. The 
few chickens that recovered without treatment have one of the legs paralyzed. 
This paralysis is unilateral* never bilateral. Even if the bird recovered, 
apparently, there i^emains a slight habitual twitching of the head. . , . 

“ The disease is transmitted by the water in the common drinking troughs 
becoming contaminated by the mucous discharge of a sick bird.” 

Experimental therapy in coccidiosls of the domestic fowl, 0. Neff (Soo. 
Uxpt BioL and 21ed. Proc., 28 (1931), Ko. 6, pp. 608, 609).—The author finds 
that the lowering of fecal pH in hens naturally infested with Bimeria by means 
of an emulsion of lactic acid in agar, mineral oil, and water is more satisfactory 
in reducing or stopping oocyst discharge than the administration of various 
drugs, including carbon tetrachloride, tetrachlorethylene, methyl violet, 
acetarsone, and diphenylamine. 

The control of coccidiosls, H. J. Stafseth (U. iSf. Egg and Poidtry Mag., $1 
(1981), yo. 9, pp. 46-48, 52, 64, fig. Jf).—A practical account, presented at the 
annual convention of the International Baby Chick Association in August, 1931. 

Infections laryngotracheitls of fowls, W. B. Hinshaw (Vet. Med., 26 
(1931), Ko. 8, pp. $24-327, fig. 1). —^This contribution from the California Experi¬ 
ment Station is a brief revle\\ of the present status of knowledge of the disease, 
presented in connection with a list of 16 references to the literature, 

Nature of the agent transmitting leucosis of the fowl, J. Fubth (Soo. 
Expt. Biol, and Med. Pioc., 28 (1931), No. 4, pp. 449-451). —^The authors find the 
transmissible agent of filtrable tumors to be In large part attached to cells or 
to cell fragments. The filtrable tumors, unlike other filtrable virus diseases 
of the fowl, could not be transmitted to other species of birds. The properties 
as well as the character of the disease produced are considered to justify a 
separation of the filtrable agents of tumors within the apparently heterogeneous 
group of filtrable viruses, and suggest the possibility that the agent of filtrable 
tumors is not a virus in the ordinary sense. 

Acute nenro-lsrmphomatosis gallinanun in a strain of Rhode Island Bed 
fowls, H. P. Bayon (T^ef. Bee.. 11 (1931), No. 3$, pp. 967-911).—This is a report 
cf studies of an acute outbreak of neuro-lymphomatosis gallinanun observed 
in a small holding in 65 Rhode Island Bed 6-month-oId pullets. Eleven birds 
were affected, of which 7 died. One was killed for microscopical examination, 
3 improved considerably after being fed with lettuce, but 1 relapsed after 5 
days and recovered again later. These and 10 control fowls, 5 of whidh latter 
had definitely Improved, were stiU under observation at the time of writing. 

Banikhet disease; A new disease of fowls in India due to a filter- 
passing Tims, H. Cooper (Indian Jour. Vet. Sd. and Anim. Sueh,, 1 (1931), 
Xo. 2, pp, 107-123, figs. 10). —^Thls account, which was presented at the World’s 
Poultry Congress in 1930 (E, S. R., 64, p. 176), deals with the disease first 
described in the report of the Imperial Institute of Veterinary Research, 
Muktesar, India, noted on page 371. 

" It is an acute, usually nonfebrlle, contagious, and highly infective disease 
of fowls, caused by a filter-passing virus and characterized by respiratory dis¬ 
tress and high mortality. Reports have frequently been received of heavy 
mortality occurring amongst the crow population of infected localities. The 
incubation period in the artificially produced disease is ordinarily from 8 to 5 
days, but may be as short as 2 days or delayed until the sixth or seventh, and 
exceptionally even the fourteenth day. The duration of recognizable 
in the artificially produced disease is usually extremely short, averaging only 
UJ days, but the period may extend to 10 days. Ninety-five per cent of Indian 
country bred fowls used in transmission experiments proved to be susceptible 
to the virqs, and only 10 per cent at the affected animals survived. 
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“Except for the occurrence of petechiae in the subrnncosa of the proventl- 
culiis, post-mortem lesions of diagnostic value are almost entirely absent. 
Emulsion of internal organs stored unpreserved in a refrigerator have been 
proved to retain their infectivity for periods extending to 109 days. Serum 
obtained from recovered fowls is protective against the disease, but serum 
produced from donkeys proved to have no protective value. A few attempts 
were made to prepare a vaccine suitable for employmenr against the disease, 
but they were unsuccessful. The disease had been shown to be immunologi- 
cally identical by cross-immunity tests with both ‘ Newcastle disease ’ in Eng¬ 
land and * avian pest * in the Philippine Islands.” 

A studly of the growth of S. puUomm on various culture media* J. S. 
Gloves (Ontario Vet. Col. Rpt. 1930, pp. 73-76). —Formulas are given of the 16 
media studied, together with a comparison of gi*owths of 3 pullorum strains 
and agglutination results of a mixture of the strains grown on the various 
media. 

Utilization of citric acid and of sodium citrate by Salmonella puUornm, 
J. O. Wbldin and A R, Mhxer (Rhode Island Bta. Bui. 232 (1931), pp. 16). — 
In the study here reported, the details of which are given in tables, 84 strains 
of S. pullorum were tested as to their ability to utilize citric acid or sodium 
citrate by growing them in the citric acid medium of S. A. Koser and the 
citrate agar of J. S. Simmons. From 8 to 10 tests were run with each 
organism in each medium. 

“In Koser’s citric acid medium 13 strains grew consistently, 10 failed to 
grow at all, and the remainder were variable in their reaction. In Simmons* 
citrate agar 21 grew in every test, 20 never grew, and the remaining 43 were 
variable. It was found difBcult to determine in many instances whether 
growth had actually occurred or not in Koser*s citric acid medium. The tur¬ 
bidity was so slight in many Instances that results could only be recorded as 
questionable growth. On the other hand, growth in Simmons* citrate agar was 
slow but the reaction was definite if incubation was continued long enough. 
The majority of the strains of B. puUorum were shown to be able to utilize citric 
add or sodium citrate as a sole source of carbon, although a few strains 
were found which were unable to attack these compounds. Neither medium is 
recommended for dividing this species into subgroups nor in the identification 
of 8, pullorum.** 

Use of organic acids for the differentiation of Salmonella pnllomm and 
Salmonella gallinamm, W. L, Mallmajtn (Boo. Expt. Biol, and Med. Proc., 28 
(1931), No. 5, pp. 501, 502).—In the author’s studies at the Michigan Experiment 
Station, “both sodium salts of d-tartarlc and mucic acids differentiated 
between B. pullorum and 8. gallinarum. Using these salts on a number of 
strains of both organisms over a period of three years, no variations or ex¬ 
ceptions in the reactions listed above were obtained with either the tartrate 
or mucate media. Liquid and agar stab cultures gave the same reactions. 
The data on 8. aerirycke and B. schfOtmitUeri confirmed the work of [E. 0.3 
Jordan and CP. H.3 Harmon.'^ The identical reactions obtained with 8. gah 
Urutrum and SMfflellaJ ferffersonH add strength to the statement of St John- 
Brooks and Rhodes [B, S. R., 60, p. 186] that these two organisms are 
identical.’* 

The existence of fowl typhoid in India, H, Coopeh and R. N. Naik (Indian 
Jour. Vet. Boi. md Anim. Rush., 1 (1931), No. 2, pp. 99-106),—The authors 
report upon an outbreak of disease among poultry due to Salmonella gal- 
Unarum which first came to attention in August, 1930. This is believed to 
be the first that fowl tyj^oid has been recorded from India. 

1 Joar. IrOect. plsmes, 42 (1928). Nou 8. pp. 288-24t 
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Spontaueoas and e\p<*rlmental infertion of pigeons Tsith B. aertrycke, 
J. B. Cash and C. A. Doan (Amer. Jour. Path., 7 {1981), So. 4, pp. S7$S98, 
pis. 8). —A detailed account of the work previously noted (B. S. R, 65, p. 574). 

Treatment of experimental trichinosis in rabbits with neutroflavine, 
C. Africa and J. T. Ltjckeb (<Soc. Expt. Biol, and Med. Proc., 28 (1931), So. i, 
pp. 433-4^i). —^In the studies condu<*ted, injections of neutrofla*vine into rabbits 
oxijerimentally infected with Trichinella spiralis produced what appeared to be 
a marked diminution in the number of larvae or their total destruction. It 
is considered probable that the larv’ae were destroyed in the circulation by 
the drug, since the best results were obtained with 10 to 12 consecutive daily 
intravenous injections at a stage of the disease when the laivae were most 
abundant in the circulation. 

AGilCTTLTTJRAL ESGIinSERIlffG 

list of institutes and research stations dealing with agricnltural engi¬ 
neering, A. Bbizi (Liste d^itahllssements d'Enseignement ot de Becherches 
s^occupant de Qdnie Rural. Rome: Inst. Internat. Agr.. 1930, 2. ed., pp. 121 ).— 
This address libt of the iubtitute'^ and resear^‘h stations dealing with agri¬ 
cultural engineering throughout the chilized world and of other institutions 
giving special instruction In the subject also contains information as to their 
scope, work, and personnel. Some of the data are given In 5 languages. 

[Agricultural engineering investigations at the Missouri Station] (Mis¬ 
souri 8ta. Bui 300 (1931), pp. 86-46, 97, fgs. 7).---Data are reported by J. 0. 
Wooley on the relation between the iuvebtment in service buildings and the 
earning value of farm land, based on a burvey of the farms in Nodaway County. 
These indicate the investment in farm buildings and its contribution toward 
the farm income, and show tliat the annual cost of service buildings on these 
farms is 5.79 per cent of the cost of production. 

Studies of electric refrigeration for farm dairies by B. B. Parks and M. M. 
Jones made on 16 farm dairy refrigeration plants showed that the first cost of 
the refrigeration plants varied from §555 to §1,750 per 100 gal. daily capacity. 
The wet storage type of system was cheaper than the dry t?pe. The larger 
systems were cheaper per 100 gal. capacity than small ones. Homenaade cold 
storage rooms were generally cheaper than those bought ready made. The 
t^Te and quantity of insulating material used in the walls also affected the 
cost. The addition of accessories Increased the first cost in some cases. 

Operating cost ranged from 0.09 to 0.48 kw. hour per gallon of milk cooled. 
Energy consumption was affected by the temperatures to which the milk was 
cooled and stored and the quality of insulation on the storage room or tank. 
Under average conditions, an energy consumption of 0.10 to 0.15 kw. hour per 
gallon of milk cooled and stored was considered good. 

Air-cooled compressors and condenser coils were usually to be recommended 
rather than water-cooled machines. Where only wholesale milk was produced 
and the milk sold in cans, a wet type tank met the requirements for both the 
precooUng and the storage. Usually there was a lower bacteria count in iniik 
where it was cooled in cans in a wet storage tank ratlier than precooled over an 
aerator and then stored. Dry storage was generally preferred for the retail 
dairy where the milk was sold in bottles. 

Data also are reported on filling silos with a 5-h. p, motor, underheating for 
electric brooders, and heating hotbeds with electricity. It was found that elec¬ 
trically heated hotbeds were practical and economical where electrical energy 
was available at from 2 to 6 cts. per kilowatt-hour or less and where manure 
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was relatively expensive. The heat and rate ot grovrth can be better controlled 
in electric hotbeds thsm Trith manured beds. 

M. F. Miller and H. H. Krusekopf reported that In the soil erosion experi¬ 
ments at the end of 12 years the losses from land in continuous corn have been 
almost 7 times as great as the losses from land on which a good crop rotation 
has been followed and almost 60 times as great as that from bluegrass sod. 
Land plowed S in. deep has eroded somewhat less than that plowed 4 in. deep. 

Four years’ data indicate that on the plats in continuous corn the loss per 
unit area has been less witli increasing length of slope. The loss from a slope 
of 8.48 per cent has been 0.92 surface in. annually, as compared with 0.50 
surface in. from a 6 per cent slope and 0.13 surface in. from a 3.68 per cent 
slope. 

Irrigation in western Oregon, M. E. Lewis and A. Kxsro (Agr, Engin,, 12 
(1931), No. 7, pp. 279-282, figs. 2). —^In a contiibution from the Oregon Experi¬ 
ment Station and the XJ. S. D. A. Bureau of Public Hoads, data are presented 
on irrigation practice and needs in western Oregon. 

Flood flows, A. Hazen (New York: John IVdeg (& Soiis; London: Chapman d 
Ball, 1930, pp. yin+199, figs. 56). —^This book piesents the results of a study 
of frequencies and magnitudes of flood flows, and it contains chapters on defini¬ 
tions of flood quantities: method of plotting annual floods; data available for 
study; the coeflacient of flood; the coefllcient of variation; the coefficient of 
skew; drawing a smooth cuiwe; tables and plottings; effect of one large flood; 
the three coefficients and the flood ratio factors; duration curve as a method; 
the extreme flood method; seasonal distribution of flood flows, and local and 
other factors; effects of great storms; effects of storage, forests, and land 
drainage; obstructions, debris, and sediment; changes in climate; and methods 
of flood protection. 

A reverse slope draining system, A. G. D. Bagot (Tea Quart. ITea Be- 
search Inst Ceylon'], 8 (1930), No. 3, pp. 78-76, pi. 1),—This system of hillside 
drainage and erosion control is described and illustrated. 

Supporting strength of concrete-incased clay pipe, W. J. Sohlick (lotca 
Engin. Eu^pt. Sta. Btd. 98 (1929), pp. 6f, figs. 24). —^The results of tests with 
commercial vitrified salt-glazed clay pipe are reported. These showed that 
the safe supporting strength of a concrete-incased clay pipe is only slightly 
greater than the sum of the individual supporting strengths of the clay pipe 
and the incasement. The supporting strength of an incased pipe increases as 
its temperature is lowered and vice versa, and the rate of change is very 
rapid for temperatures between 30 and 0® F. The increase in supporting 
strength is due primarily to the effect of temperature on the strength of con¬ 
crete and, to a letser extent, to the greater bond strength which is developed. 
The action of an incased pipe is very nearly that of two independent but 
concentric rings. 

The average values of the moduli of elasticity for each material in both 
tension and compression are nearly the same. In general, the modulus of rup¬ 
ture of either material may be taken as from two to two and one-half times 
the ultimate tensile strength and about one-sixth of the ultimate compressive 
strength. 

Heport of proceedings of the Second Southwest Soil and Water Con¬ 
servation Conference (Oklahoma Bta. Clrc. 79 (1981), pp. 94).—^The text of 
the proceedings of this conference, held June 19 and 20, 1930, is presented. 
These include among other things special papers on Eesearch Program of Soil 
Erosion in Oklahoma, by C. P. Blackwell (pp. 8, 9); The Oklahoma Soil 
Erosion Survey, by N. B. Winters (pp. 9,10); The Soil Conservation Eesearch 
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Program for tlie Southwest, by A. G. McCall (pp, 11-15); Experimeatal work 
on Soil Erosion and Water Control in Texas, by R. B. Dickson (pp. 16, 17); 
Experimental Work In Kansas, by F. L. Dnley (pp. 19-21); Soil Erosion in 
Western Mississippi, by G. H. Lentz (pp. 23-31); There Can Be too Little 
Erosion, by M. F. Miller (pp. 32-35); Study of Runoff from Terraced Fields, 
by R. W. Baird (pp. 36-38); Soil Erosion Work of the Bureau of Chemistry 
and Soils at Guthrie, Oklahoma, by S. W. Phillips (pp. 40-46): Results of 
Experiments on Erosion Control on the Guthrie Soil Erosion Experimental 
Farm, by C. B. Ramser (pp. 40-53); Handling Runoff ftom Terraced Fields, 
by L. B. Hazen (pp. 55-57); Report on Protecting Road and Hillside Ditches 
with Concrete Baffles, by W. H. McPheeters (pp. 67-61); and Soil Erosion, by 
H. H. Bennett (pp. 62-69). 

The dynamic properties of soil, I, H, M. L. Nichols (Apr. Enpin., 12 
(mi), Ko8. 7, pp. 259-264, figs. 6; 8, pp. S21-S24, flg^- 2).—This contribution 
from the Alabama Experiment Station is divided into two parts. 

I. explanation of the dynamic properties of soils dy means of colloidal 
fams.--llhi'& Is an explanation of the dynamic properties of soils by means of 
colloidal films, and summarizes the results of several years’ research in the 
subject. It has been found that the reactive forces of all classes of soil are 
due to or are dominated by the film moisture on the colloidal particles. The 
colloidal content can thus be used as a means of calculating the place and 
amount of reactions of nonplastic soils. 

The film force is indicated by the formula F — ^ ^ where 

F is force, K a constant, R the radius of particles, T the surface tension, D 
percentage of moisture, and a the angle of moisture contact to the surface of 
the particle. The variation In place and amount of maximum reaction with 
nonplastic soils is shown to be proportional to colloidal content and is prob¬ 
ably due to the action of film moisture on the colloidal particles. 

The place and amount of the reactions of plastic soils are shown to be 
indicated by the Atterberg plasticity constants. Tlie variation in place on the 
moisture range of these constants is due to the chemically combined and phys¬ 
ically absorbed water which does not enter Into film action. With the chemi¬ 
cal and physical absorption accounted for, the plasticity number, which indi¬ 
cates the amount of soil reaction, is shown to be a function of the colloidal 
content. These facts Indicate that variation in the reactions of all soils is 
due to the film moisture on the colloidal particles. 

II. 8oU and metal friction. —Studies are reported on soil and metal friction 
as the basic factor in the development of tillage tools. It has been found that 
friction between a soil and metal surface may be classified by division into 
four distinct and separate phases. These phases depend upon the bearing 
power of the soil, its moisture content, and the pressure of the metal surface. 
The colloidal content Is the controlling soil factor. Approximate formulas for 
determining the frictional values and moisture contents at which the different 
phases occur in nonplastic soils are derived from friction data. In plastic soils 
the absorptive and chemical action of the colloidal content becomes more im¬ 
portant, and the Atterberg consistency constants are used as indexes of fric¬ 
tional values. Formulas for determining frictional values for these soils are 
presented. 

Soil friction values for a series of steels of known composition and heat 
treatment and chilled plow iron are also given. The friction of a metal was 
found to be determined largely by its hardness and poUsh, For the soils 
studied #i'=0.24+0.005C—O.OOOIH, where p* is the coefficient of kinetic fric¬ 
tion, C the colloidal content, asid E the hardness as determined firom the 
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Brinell number. When the colloidal content exceeds 32 per cent, the friction 
increases but slightly for added Increments of colloid and this is taken as the 
approximate limit of that factor. 

Polish Is shown to affect frictional values materially in the heavier soils, 
but as no measure of polish was available no mathematical formula for its 
effect was attempted. A polish higher than that commonly found on com¬ 
mercial plows was found to be of no practical value on sandy soil. It was 
found that the adhesion of soil to plow surfaces varied with the polish and 
composition of the metaL Steels containing chromium or nickel were the most 
satisfactory of those tried. Experiments with various surface and heat treat¬ 
ments indicated that the surface attraction for soil moisture may be altered, 
but no practical method of doing this was found. 

Cleavage tests of timber, B. G. Coker and G. P. Coleman {Roy. Boo. 
[London], Proo., Ber. A. m {1980), m. ABOB, pp. 418^431, figs. 10: abs. in Bci. 
Abs., Beet. A--Phys., 34 {1931), No. 398, p. 84).—Cleavage is critically studied 
and discussed by reference to photoelastic tests carried out with isotropic 
material, particular attention being paid to the effect of the geometry of the 
specimen upon the results. It was found that fairly comparable results in 
cleavage tests can be expected only when one form is adhered to, and a numer¬ 
ical value of cleavage property, calculated from the load at fracture, and the 
assumption of stress conditions derived from isotropic models can at best 
afford only an approximate value of this propertj’. It is thought better to rely 
on a simple tension test to define cleavage property, the load being applied 
uniformly and normally to the grain of the timber. 

Handbook of farm machinery technic, I, G. KtlHNE {Sandbuoh der Land^ 
mascUnentechnik. Berlin: Julius Springer, 1930, voL 1, pp. 7111+353, figs. 
888 ).—^This handbook, which is an outgrowth of studies conducted at the Tech¬ 
nical Academy at Munich, deals with the technical and technological develop¬ 
ments of tillage, seeding, and fertilizer machinery. It contains chapters on 
implements for soil tillage with horse and tractor power, motor plows, tractors, 
and tractor machinery; soil pulvei*izers; fertilizer and seeding machinery; 
and planting machinery. 

Annual report to the Texas Committee on the Relation of Electricity to 
Agriculture, 1930, P, T. Montfort {College Station: Tex. Coni. Belat Elect. 
Ayr., 1930, pp. 146, figs. S5).—This report states that on October 31, 1930, the 
total number of farms receiving central station electric service in Texas was 
8,046, an increase of 14,6 per cent for the previous 6-months period. 

Brief descriptions also are given of 34 electro-test farms and of 5 miscel¬ 
laneous investigations under way at the Texas Experiment Station, including 
a rural line study and studies of poultry equipment, feed grinding, electric 
hotbeds, and silo filling. An extensive summary of tlie progress results is 
included. 

Electrical equipment on movable bridges, C. B. McOxjixough, A, L, 
Gemeny, and W. R. Wickebham {U. B. Dept. Agr., Tech. Bui 265 {1931), pp. 
114, fi99, 7d).—This is a condensed presentation of those fundamental principles 
of movable bridge electrification which must be applied in making a selection 
of an assembly of electrical apparatus for bridges. It contains main sections 
on electric motors, control and interlocking of operations, wiring for electric 
control, and recent developments in electrical bridge control 

An appendix contains extracts from the Industrial Control Standards of the 
National Electrical Manufacturers’ Association relating to definitions, kinds 
of protection, relays, qualifying terms of relays, properties and characteristics 
of apparatus, rating, performance, and test, and manufacturers’ specifications. 
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The development of a com combine, 0. A. Logan (Agr. Engin., 12 (1931)^ 
Eo, 7, pp. 277, 278, figs. 2).—In a contribution from the Kansas Experiment 
Station, the results of experiments are presented. These indicate that, me¬ 
chanically, the corn combine is past the experimental stage but appears to be 
a little too far advanced for present methods of com storage, since most com 
is not ready to store as shelled corn at harvest time. It has been found that 
the combination corn and wheat machine provides a dual-purpose combine 
which can be used more days throughout the year. The stalks, after passing 
through the machine, are placed back on the field in such a manner that the 
field is left in good condition. 

Present status of mechanical com picking, A. L. Young (Agr, Engin., 12 
{1931), Xo. 7, pp. 267-270, fig. J).—In this summary fiom the Illinois Experi¬ 
ment Station, it is pointed out that mechanical corn pickers are rapidly chang¬ 
ing and are far ftom standardized, although the essential mechanism of the 
later models is much the same us that of the earlier machines. Changes are 
still being made in the shape, size, position, and arrangement of gatherers, 
snapping rolls, and husking rolls. Geais, sprockets, and chains are being made 
of better materials, and gatherer chains and snapping rolls are being carried 
closer to the ground to permit better picking up of lodged corn. The top sheets 
of gatherers have been widened and made more roimded, and sharp edges and 
corners are being (diminated. Safety slip clutches at various places protect 
against breakage. 

It is concluded, that although the mechanical husking of com is definitely on 
the upgrade, the machinery provided doeb not perform as satisfactorily as does 
most of the machinery used in growing the crop. In spite of all the improve¬ 
ments, excessive amounts of com are Wiisted. 

Comparative effectiveness of hand and mechanical com picking, W. H. 
C^irrEE (Apr. Engin., 12 (1981), So. 7, pp. 276, 277, figs. S). —^In a brief contri¬ 
bution from the Iowa Experiment Station, the results of a comparison of hand 
and mechanical com picking are presented graphically. They indicate the 
need for further development of the mechanical picker-busker to increase its 
effectiveness. It is pointed out that, if a mechanical picker-husker is to be 
employed, it should be used as soon as the corn is dry enough to ctib. 

Some observations on hammer type feed grinders, W. Vurz (Agr, Engin., 
12 {1931). Yo. 7. pp. 271-274, figs. 5}.—The results of tests, dealing mostly with 
capacities, of the performance of large hammer type feed grinders are presented. 
No conclusions are drawn. 

Power reqnirements of spray agitation, K. R. Pbost (Agr. Engin., 12 
{1931), Xo. 7, pp. 265, 266, figs. 5). —Studies conducted at the California Exj^ri- 
ment Station are briefly reported. 

The results show that the power requirement for agitation of sprays In¬ 
creases with the speed, and is approximately proportional to the cube of the 
speed for speeds in excess of 200 r, p. m. The power consumption is greatest 
for any given speed when the agitating blades are set in a common plane. 
Other things being equal, the power requirement is greatest when the blades 
are completely submerged and the power decreases as the water level in the 
tank decreases. 

The design of grain storage stmctnres, J. D. Long (Agr. Engin., 12 (1931), 
Eo. 7, pp. 274, 275, figs. 3).—In a contribution from the California B35)€^ent 
StatUm, data are presented on the design of grain storages. These data are 
concerned primarily with structural safety as regards the use of sheet metal 
and concrete staves. 

Guide for the construction and operation of steam silos for the enaiHng 
of potatoes, E. Bkbendt (Leiifaden fur den Bau und Einrichtung von Heiss- 
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dampf-Otuhen-Siloa fur Elnsauemng von Futferlcartoffeln, Hanover: M, d H. 
Schaper, 1931, pp. C53-f-55, figs, 18 ),—^This pamphlet describes a new method of 
potato steaming and ensiling and presents and illustrates the details of the 
process. 

New developments in dairy refrigeration, L. 0. Pbickett (Agr, Engin,, 12 
{1931), Eo, 8 , pp, 317-820, figs, S).—This abstract of a comprehensive paper on 
the subject of dairy refrigeration, which is to be published later in complete 
foim by the Committee on the Relation of Electrfeity to Agriculture, sum¬ 
marizes the more recent developments and includes a bibliography of 16 
references to reports of research on the subject 
Treatment and disposal of dairy waste waters, P. H. McDowAli (New 
Zeal, Dept. SoL and Indus. Research Bui. 27 (1931), pp. S3, figs. 3 ).—Technical 
information is given, for the use of engineers, on the treatment and disposal 
of dairy waste waters. A list of IS references to the reports of studies bearing 
on the subject is included. 

AGEICTILTTIEAL ECONOMICS AND ETOAL SOCIOLOGY 

[Investigations in agricultural economics at the Missouri Station, 
1029-30] (Missouri Sta, Bui. 300 (1931), pp. 29-35, figs, //).-—A study by 
O. R. Johnson and B. H. Frame showed that, with tho exception of the war 
period and immediately following, the cost of horse work from 1912 to 1929, 
inclusive, varied between 8 and 11 cts, per hour. The chief factors affecting 
the cost per hour were cost of feed and number of hours of woik. 

A study by P. L. Thomsen and P. Richards of the short-time fluctuations in 
hog prices showed no regulaA*lty in the directional movement of daily fluctu¬ 
ations signifleant to shippers. A chart is included showing the fluctuations 
through a year. On the average, no one day of the week was better than 
another so far as prices were concerned. A high correlation was found 
between the daily prices at St, Louis and other markets. 

CSbarts by Thomsen are included showing the percentage distribution of 
staple lengths and grades of cotton in Missouri and in the United States for 
the crop year 1929-30, 

In a study by Jolmson, J. C. Woo^ey, and Frame, comparisons are made of 
the averages for 87 farms in Nodaway and Atchison Counties and for the 20 
most pi-oAtable ami the 20 least profitable of these farms, of the labor income, 
investments, interest earned on net capital, cost of maintenance, wages per 
worker and per hour of productive labor, size of farms, days of productive 
labor per year, acreages of different crops, numbers of different kinds of 
livestock, productivity of farms, yields of crops, returns per $1 worth of feed 
ted, value of feed used per $1(K) worth of livestock, days of productive labor 
per worker, number of units of livestock cared for per worker, machinery 
investment per worker, iovestment per acre in land, improvements, fencing, 
machinery’, and feeds, supplies, and livestock, and other efficiency and busi¬ 
ness factors. 

A map is included, prepared by C. H. Hammar and TV. J, Roth in cooperation 
with the XJ. S. D. A. Bureau of Agricultural Economics, showing the types of 
farming areas in MissouxL 

Bibliography of research work in economics in Canadian universities 
(Univ. Toronto Studies, Hist, and Econ, Ser,, Contrib. Canad. Econ., 2 (1929), 
pp. 69-97 ).—This is a partial list of theses written under the directiem of the 
economic departments of the various universities in Canada. 

Semi-annual index of farm real estate values in Ohio, January 1 to June 
30, 1931, H. R. Moose (Ohio State Univ., Dept. Rural Econ. Mimeogr. Bui, 41 
95774-32-6 
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(1921) pp, fiffs. 2).—^TMs report contimies the series previously noted 

(E, S. B., 6o, p. 3S9). 

A mathematical approach to forest taxation, D. Pingbee (Jour. Forestry^ 
29 (1921), yo, 5, pp, 750-762, ftff, I).—The author develops formulas for deter¬ 
mining tax ratios under several conditions, and with them compares deferred- 
yield and sustained-yield forests and shows the influence upon the flnancial 
set-up of changes in interest and tax rates, the introduction of a yield tax and 
a separate bare-land tax, and other factors. 

Taxation of timber properties in Oregon and Washington, B. O. Hatx 
(r. iSf. Dept Apr,, Forest 8erv,, Forest Taxation Inq. Prog, Rpt, H (1921), 
pp. —^Thls study is based chiefly upon 70 answers to form state¬ 

ments sent in 1928 to owners of blocks of timber being held in reserve or for 
investment and to active operators, and upon reports of the State tax commis¬ 
sions of Oregon and Washington in 1926. Tables are included and discussed 
showing, hy counties, the assessment and taxation of timber and cut-over lands, 
assesment ratios, the trends in assessments and taxation, the relation of tax¬ 
ation to carrying charges, and the relation of taxation to investments, gross 
profits, net income, etc. 

Iiabonr requirements in farming, E. LATn3j:EB (Vniv, Toronto Studies, 
Mist, and Econ. Ser., Contrih, Canad. Boon,, 2 (1929), pp. 14-33, figs, 2), —The 
labor requirements in farming in Canada and the factors which influence them 
are discussed. 

Agricultnral regions of North America.—^Part IX, The North Pacific hay 
and pasture region, O. E. Baker (Econ. Qeogr,, 7 (1981), No, 2, pp, 109-158, 
figs- 22).—This is the ninth article in the series previously noted (B. S. B., 63, 
p, 782). 

The farm business in Saskatchewan.—Study No. 4, W. Aixew (Saskaiche- 
usan Univ,, Col. Agr, Ext. Bui. 52 (1931), pp. 1S4, figs. 26).—This is a continua¬ 
tion of the series previously noted (B. S. B., 65, p. 680) and covers the Swift 
Current-Gull Lake region, an area of qnite varied topography and with soils 
ranging from heavy clays to fine sands. 

The farmer’s business: Comparative conditions in part of South Oxford¬ 
shire in 1923 and 1029, B. N. Dixey, W. H. Jones, and P. M, Beason 
(Oxford: Vniv, Oxford, Agr, Econ, Research Inst, 1931, pp, 27, figs. 2).—This 
i*eport outlines the adjustments made between 1923 and 1929 in an area in 
South Oxfordshire, England. It is based upon surveys made in 1924 and 1930 
and shows an increase of 20 per cent in the number of milch cows, a 16 per cent 
decrease in the area sown to wheat and barley, less fattening of cattle, an in¬ 
crease in the sale of store cattle and veal calves, a decline in the sale of fat 
tegs, a greater production of fat lambs and store sheep, an Increase in the 
production of porkers, a 60 per cent decline in the number of heavy baconers 
sold, an increase of from 29s. 7d. to 33s. 6d. per we^ in average wages, a de 
crease of 3s. per acre in the total outlay for labor, a decrease of 16.4 per cent 
in the number of laborers including family labor, and a decrease from 82 to 75 
per cent in the proportion of labor performed by wage-paid labor. 

Heport on the sugar beet industry at home and abroad, A. Wood, J. H. 
Gokvin, and B, A. Poestbsb ([Gt Brit] Min. Agr. and Fisheries, Ecotb. Ser. 27 
pp. j:W+ 292, iUus. 69).—This report was pr^red with a view to 
reviewing the progress in the British sugar beet industry under the subsidy 
granted by the British Sugar (Subsidy) Act, 1925, It gives a brief historical 
survey of the industry in different countries, and covers the agricultural and 
manufacturing phases of the industry, sugar taxation and State assistance, 
marketing sugar, and beet and sugar prices. The progress of and proeqpeets for 
the industry in Great Britain are discussed. 
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A review of the maize situation in the Union of South Africa* W. J. 
Lamont (TJnion So. Africa Depi. Agr. Bui. 101 {1931), pp. g5).—-The maize 
situation in the Union, the production in other countries, and the results of 
voluntary cooperative marlceting in the Union are discussed. A survey is made 
of schemes in other countries to Improve maize prices, and the probable effects 
of such schemes in the Union are discussed. 

Market milk situation in Youngstown, Ashtabula, Warren, and Steuben¬ 
ville* Ohio, In 1930, 0. G. McBkide (Ohio State Univ,, Dept. Rural Boon. 
Mimeogr. Bui. 39 (1931), pp. (11+22, fig^. d).—The data in this survey were 
obtained mainly from the boards of health and milk distributors of the four 
markets, the Dairymen’s Cooperative Sales Company, the U. S. Bureau of the 
Census, and the Ohio State veterinarian. The supplies of each city and their 
relation to the operations of the sales company are analyzed. The regulations 
of the boards of health and the methods of paying producers and their ^effects 
upon the seasonal variation of farm sales are discussed. 

The sales company’s method of buying milk, a combination of pool and base 
surplus plans, was found to have the following effects: (1) The average daily 
sales in August were relatively lower for the base surplus producers than for 
the nonbase producers; (2) following August the sales of the base producers 
turned upward sharply, while those of nonbase producers tended to decline 
until October or November; and (3) the base surplus plan induced a secondary 
swell of production during September to December, inclusive. 

Dairy products, E. 0. Voobhies (Califomia Sta. BuL 514 (1931), pp. i88, 
figs. 88). —^This bulletin analyzes the chief data relative to the dairy industry 
in the United States and California, and revises such data appearing in the pub* 
iication previously noted (E. S. K., 68, p. 383). The development and importance 
of the industry; the distribution of dairy cows and purebred dairy cattle; the 
trends in number of such cattle and heifers; dairy feed conditions in Cali¬ 
fornia; productivity per cow; utilization of milk; the production, consumption, 
prices and purchasing power, and the storage and holdings of dairy products; 
the cost factors in milk production; the domestic, foreign, and international 
trade in dairy products; oleomargarine; disease in dairy cattle; freight and 
express rates on dairy products; and the world, United States, and California 
situation in the industry are discussed. 

The conclusions are reached that the present and immediate future is not a 
time to advocate the increase in the number of dairy cows in California; that 
if the population of the State continues to increase, a steady, conservative 
growth in dairying can be contemplated; and that the production of large 
amounts of milk fat for other than market milk must be on the basis of cows 
of higher producing ability. 

Cold storage of southern eggs, G. R. Sipe (Poultry Sci., 10 (1931), No. 5* 
pp. 2iS4-’^35).--<Tbis is a detailed report of a test, made by the MlsslBSippi Ex¬ 
periment Station, of 26 cases of eggs stored from May 17 to November 5, 1930, 
in a temperature of 29 to 31® P. Two cases were western eggs and 24 Missis¬ 
sippi eggs, of which 19 were produced with a balanced ration containing 6 per 
cent or less of cottonseed meal, 1 with a ration containing 20 per cent of 
cottonseed meal, 8 from farm flocks with a corn, grass, bugs, and table scraps 
ration, and 1 purchased from a country store. All, except the 1 country store 
case, were less than 5 days old when shipped and not over 1 week old when 
placed in storage. 

The Mississippi eggs produced on a satisfactory ration showed an average 
grade loss of 0.066 during the storage period. Farm run eggs purchased direct 
from the farmer had a fairly high storage efficiency. The store had a low 
storage efficiency. Very little difference was found in the keeping quality of 
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the properly produced Mississippi eggs and western eggs. The occurrence of 
green or oliTe yolked eggs did not prove serious except where a ration high in 
cottonseed meal was used. 

New Mexico egg storage studies, Part 11, A. L. Walker, L. N. Berry, and 
E. E. A]st>ersox (.Veto Mexico 8ta. Bill 195 (1931), pp. 25, figs, 4).—Continuing 
this study (E. S. R., 02, p. 257), this phase was undertaken to determine whether 
it Is profitable and advisjible to candle average-run eggs as they normally come 
to market, and (1) store the better grades for an increased price, (2) store 
during the usual egg storage months, and (3) ship eggs from different surplus 
areas to El Paso, Tex., for storage. A total of 100,437 eggs from four produce 
dealers In different surplus-producing areas were candled and graded before and 
after storage. 

Eggs stored in April returned a larger profit per case than those stored in 
March, May. or June. The difference was due to the lower cost per case, to 
the fact that they sold at a higher price, and more of these eggs were sold 
with the guarantee of quality than eggs stored in the other months. Brown- 
shelled eggs apparently kept better than those with white shells, but this 
difference was believed to be due to the fact that the density and dark color 
of the shell made it difficult to determine the interior quality of the dark- 
shelled eggs. 

Of the total cost of stored eggs, the eggs themselves constituted the greatest 
cost, with ehaiges for storage and transportation from point of origin to El 
Paso next. Miscellaneous costs included such items as flats, drayage, and cost 
of constructing cases. A reduction in costs could have been made by Upping 
in carload lots, thus saving In transportation and in storage cost by obtaining 
a lower rate for the larger number of case*?. 

The results showed that under conditions similar to those in this test eastern 
New Mexico eggs when properly handled, candled, and graded can be stored 
with a prf>fit during the months of March, April, and May, with the April-stored 
eggs offering the greatest opportunitj" for profitable storage operations. 

Marketing Iowa's poultry products, W. D. Tebmohlen and G. S. Shepherd 
iloica Agn Col. Ext. Bui. 173 (1931)^ pp. 16, figs. 10 ).—Tables and maps are 
included and discussed showing the number, classification, and geographical 
distribution of local dealers and car-lot packers and shippei's of eggs and 
poultry. 

Farm produce received in trucks on the Columbus wholesale market, 
1930, C- W. BUuck (Ohio State Vniv.^ Dept. Rural Econ. Mimeogr. Bui. 40 
(1931), pp. [Jf3-f22, figs. 7 ).—This is a continuation of the series previously 
noted (E. S. R., 63, p. 785). 

Note on the work and finance of the Empire Marketing Board (London: 
lOt. Brit.) Empire Mai'keting Bd., 1931, pp. 34).—The work and finances of 
the board established in May, 1926, for ** furthering the marketing in coun¬ 
try [Great Britain] of Empire products ” are described, and a table is Included 
showing the grants for research and other schemes approved by the Secretary 
of State for Dominion Affairs from July, 1920, to March 31, 1931. 

Farmers’ cooperative corporations in Pennsylvania, H. A. Haitemann 
(P enn. Dept. Agr. Bui. 505 (1931), pp. 56 ).—Synopses of the cooperative agri¬ 
cultural acts of the State and information as to how to incorporate and finance 
agricultural cooperative associations are given. The membership rights and 
obligations, the special privileges of such associations, and the taxes for which 
they are liable are discussed. Appendixes give suggested forms of articles of 
association, by-laws, and agency and sale contracts for marketing. 

[Investigatioiis in rural sociology at the Missouri Station, 1929^0] 
(Mtoaofrri Sta. Bui. SOO (1931), pp. 94--96 ).—A study in 42 counties by W. Burr 
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and G. Gemmell of rural community organization In public welfare ^owed that 
50 per cent of the cases of relief outside of institutions were rural and of these 
30 per cent lived on farms. Eighty and nine-tenths per cent of all poor relief 
was given in cash. Of 971 cases, 171 received $60 per year, while 5.5 per cent 
received $120, indicating a lack of case studies and administration for 
rehabilitation. 

A quantitative study in population in 391 incorporated places of Missouri, 
made by H. B. Jensen, showed the following indexes: 1890 (base), 100; 1900, 
116; 1910, 123; and 1920, 127, as compared with 100, 121, 146, and 168, 
respectively, for the United States. 

Are rural services obsolescent? Y. A. Rappout (Amer. Jour. Bociol., S7 
{1931), No. 2, pp. 266-272). —^The study is based on material obtained in a survey 
made by the Connecticut Storrs Experiment Station of the folkways and mo¬ 
bility of the rural population in six Connecticut towns. Tables are included 
showing for each of the towns tlie percentage of families—farmers, part-time 
farmers, and nonfarmers, both commuters and noncommuters, and retired— 
having automobiles and trucks; the number of families leaving the towns for 
different number of services; percentage of families leaving the towns for 
various services; and the services in the towns. The services obtained outside 
the towns are ranked by several methods. 

The analysis shows that the importance of the rural town In providing 
services is decreasing, and that rural residents are drawing more and more 
heavily on the facilities of available urban districts. 

Qualitative selection in cityward migration, W. Gee and D. Rxjnk (Amer. 
Jour. Social, S7 (19S1), No. 2, pp. 254-265).—The data for this study were 
obtained from families in Albemarle County, Va., clabsified on the basis of 
economic conditions and cultural backgrounds as follows: Upper group, 30 
families with 104 possible migrants (children 15 years of age or older who 
had graduated from public school or college or who had left school without 
completing an entire formal conrse); middle group, 60 families with 237 pos¬ 
sible migrants; and lower group, 30 families with 182 possible migrants. 

Tables are included and discussed sbowing for each group the sex distribution 
of the possible migrants, nonmigrants, and migrants; the destination (country 
or urban centers) and sex distribution of migrants to the two destinations; 
the education of migrants to the country, towns, and cities; and the occupa¬ 
tional classes entered by the migrants of each sex from each group. T^ie 
attitude of the operators toward the work of their sons is discussed. 

The study does not indicate a chance selection in the cityward migration 
and does not support the position that the cities attract the extremes in the 
population and the country the mean. The percentages of the migrants going 
to urban centers were 81.36 for the upper, 75.78 for the middle, and 54.95 for 
the lower groups, supporting the conclusion that the cities tend to attract from 
the rural areas in largest proportions the best of the population. The educa¬ 
tional levels of the different groups indicated a considerable measure of correla¬ 
tion between the grade of educational equipment and the class level in the 
social order, and the same variations were strongly reflected in the occupational 
levels of the migrants. The attitudes of parents in the three groups toward 
their sons’ fanning paralleled to a considerable measure the preponderant 
migration In the groups. 

Building permanent farm-forest communities, L. 0. Geat (Manfra. JRao., 
100 (19S1), No. 10, pp. 2BS0, fiffs. S).—This article is based on a study of con¬ 
ditions in the Appalachian region of West Virginia made by the U. S. 
Department of Agricolture and the West Virginia Experiment Station. 
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Annt Sammy’s radio recipes, revised, B. Taw Deman and F. W. Xeatman 
(U. S. Dept. Agr., Bur. Some Econ,, 1931, rev, ed., pp. V+142). —GChis is the 
fourth enlarged edition of the collection of recipes and menus originated by 
the Bureau of Home Economics for the radio service housekeepers’ chats. It 
contains 400 of the most popular recipes and 90 menus, including 10 breakfast 
and 10 lunch or supper menus and groups of appropriate dinner menus for 
each month in the year. 

Foods and drugs, J. M. Bastuett (Maine Sta. Off* Insp. 139 (1931), pp. 16 ).— 
This is the annual tabulation of the results of the examination of food and 
drug samples collected by the division of inspections of the State department 
of agriculture (E. S. B., €3, p. 602). 

The validity of family coefficients, E. P. Cathcakt and A. M. T. Mubbay 
(Jour, Nutrition. 3 (1931), No. 3, pp. 483--J89).—This discussion is based upon 
data, reported in the appendix of a monograph noted previously (B. S. B., p. 
290), on the relative distribution of food among the various members of five 
of the families studied as compai’ed with the standards adopted. As previously 
noted, the average consumption of the men in these families was about 12 p&x 
cent higher in calories than the standard. This represented not a flat increase 
in every unit, but an increase of about 19 per cent in protein and 25 per cent 
in fat. The average Intake of the women was more than 21 per cent below 
the standard man value instead of the conventional 17 per cent and over 29 
per cent below the actual man value. The increase in the protein consumption 
of the men was matched by a decrease in that of the women, who obtained ap¬ 
proximately 24 per cent le«« of protein and fat, respectively, and 19 per cent 
less of carbohydrate than the men. 

These results and others quoted from the literature lead the authors to 
conclade that **the indiscriminate and uncritical use of family coefficients is 
fraught with danger. ITe do not suggest that the method of family coefficients 
is useless and should be discarded. Such a suggestion would be far from the 
truth, but we do claim that It is a problem which requires immediate investi¬ 
gation despite its difficulty and laboriousness. The data must be collected from 
families living under normal conditions of life and labor. Institutional data, 
no matter how accurately collected, can never fulfill the same end.” 

respiratory metabolism in infancy and in childhood.—^XIZ, A bio¬ 
metric study of basal metabolism in normal infants, S. Z. Levine and E. 
Mabples (Amer, Jour. Diseases GMldren, .\1 (1931), No. 6, pp. 1333--13i$, 
figs. 5),—In this continuation of a series of papers, some of which have been 
noted previously (E, S. B., 58, p. 593), revised prediction curves for the basal 
metabolism of infants (E. S. B., 63, p. 894) are presented and compared with 
the standard curves of Benedict and Talbot (E. S. B., 45, p. 561) derived from 
the same data but smoothed by inspection. New basal metabolism data ob¬ 
tained on a group of 15 infants are compared statistically with the basal values 
predicted by the two methods. 

The normality of the subjects In the present study was tested by comparisons 
of weight and hei^t with the Woodbury standards for normal Infants, with 
the conclusion that the present group was of normal hrf^t for age, but appre¬ 
ciably below the average body weight for age and somewhat below for height 
The coefficients of correlation of the basal metabolism of these subjects with 
age, weight, hdght and surface area were all remarkably high. The lowest 
value, 0*9078db0.0102, was for the coefficient of correlation between basal metab¬ 
olism and age. Multiple regression equations for thp various ftetors, vrftb 
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and without that of age, were developed, and predictions made from these were 
found to correspond closely with those estimated ftom the height-weight 
formulas of DuBois and DuBois. A nomogram was also constructed for pre¬ 
dicting the basal metabolism of normal infants from body weight and stature. 
Although it is considered to have no decided superiority over the standards of 
Benedict and Talbot referred to height when applied to infants of normal 
build, it is thought to possess advantages over standards referred to a single 
physical character in interpreting metabolic measurements of infants of excep¬ 
tional body conformation. 

Some factors affecting accuracy in the collection of data on the growth 
in weight of school children, B. B. Stjsiner and X Whitacre (Jour, Nutri¬ 
tion, 4 (19S1), No. 1, pp, 15-2S). —This contribution from the Texas Experiment 
Station reports the individual data upon which were based conclusions noted 
in a progress report (B. S. B., 68, p. 488) concerning the influence of various 
factors upon the accuracy of month to month weighings on growing cliildren. 
** In following the weight of school children from month to month, the data 
here presented show that accuracy can not be attained unless, along with at¬ 
tention to the many other influencing factors, the child is weighed (1) in a 
known weight of clothing, (2) at approximately the same hour of day each 
month, and (3) with his urinary bladder empty.” 

Studies of the metabolism of women.—^V, The components concerned in 
the cyclic variations in the level of total non-protein nitrogen in the blood 
of normal women, S. B. Ekikson and R. Oket (Jour. Biol. Chcm., 91 (1931), 
No. 2, pp. 715-722, ftg^, 4).—This continuation of the series of papers noted 
previously (B. S. R., 64, p. 94) summarizes an extended series of blood analyses 
for distribution of nonprotein nitrogen conducted at regular intervals through¬ 
out the monthly cycle on normal women. The method followed was the same 
as in an earner study (B. S. R., 66, p. 193), and the results obtained conflirm 
those of the earUer report, Indicating that “ there is at the time of onset of men¬ 
struation in normal women a rise in total nonprotein nitrogen of circulating 
blood, varying as a rule fbom 5 to 16 mg. in individual cases. This increase 
in concentration of nonprotein nitrogen is not accounted for by urea, uric add, 
creatine, creatinine, amino acid, or adenine nucleotide nitrogen. Hence it in¬ 
volves chiefly the ‘rest’ nitrogen.’^ 

Metabolism of women during the reproductive cycle.—IV, Calcium and 
phosphorus utilization in late lactation and during subsequent reproduc¬ 
tive rest, E. Doitelson, B. Nims, H. A. Hunschbe. and I. G. Macy iJowr, Biol. 
Chem., 91 (1931), No. 2, pp. 675-686, figs. 3).—This continuation of the series 
of papers noted previously (E. S. B., 63, p. 488) deals with the calcium and 
phosphorus metabolism of the same three subjects at the close of the lacta¬ 
tion period reported on in the second and third papers, and in two of the sub¬ 
jects at intervals during the subsequent post-lactation period. For purposes 
of comparison data are presented graxshically on the calcium and phosphorus 
balances of all three subjects throughout the various periods of the entire 
investigation. 

At the close of the lactation period all three subjects were in negative calcium 
balance in contrast with the positive balances of the first two subjects at the 
end of the previous lactation. The calcium intake of all thyee subjects was 
hi^ (from 2 to 4 gm. dally) and from varied sources, Including milk. A com¬ 
parison of the milk production in the two lactati<Hi periods showed that the 
former was characterized by a steady decrease in output and the latter by a 
continuous high output This difference is thought to account for the differ¬ 
ences in the calcium balances. The i^o^horus balances were positive in both 
periods, a finding yet to be explained. 
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During the post-lactation period in the two subjects studied, calcium losses 
and phosphorus storage continued. At the twelfth month the calcium balances 
were still negative, From these results it seems that the maternal organism 
requires many months to readjust itself after closely repeated pregnancies and 
long, intense lactations. Such findings demonstrate a real need for some means 
of accelerating the return of calcium metabolism to a plane of equilibrium or 
storage in mothers who have suffered a depletion during the reproductive 
cycle.” 

Studies in calcium and phosphorus metabolism.—^Xl, The calculation of 
acid base content of the diet, W. T. Salter, C. Fulton, and F. Angiee {Jour, 
yufrition, 4 (1931), I, pp. This paper discusses the difficulties in¬ 

volved in the calculation of the acid base content of diets owing to differences 
in the composition of different samples of the same food, changes in the com¬ 
position of foods on cooking, and the possible production of organic acids. Com¬ 
parisons of calculations of the acid base balance of various diets from the 
standard tables of food composition with individual analyses of the total base 
and acid components of the same diets s-howed wide variations, leading the 
authors to conclude “there is obviously much to be desired in improvement 
of the calculation of potential acidity in diets. For careful metabolic work 
it is apparently imperative either to analyze each diet as fed, or to feed ex¬ 
tremely simple foodstuffs. It is at least essential to employ a constant basal 
diet to which potentially acidic or basic additions may be made.” 

Buffer values of foods, I. N. Kugelmass and E. Geeenwald (Amer, Jour. 
Diseases Children, 4 I {1981), Xo. 6, pp. 1577-1375, fig. 1). —^The buffer values 
of various foods commonly used in the feeding of young children were deter¬ 
mined by disperslDg weighed amounts of the food in definite volumes of water 
and titrating them to pH 9.5 with n/ 100 NaOH and to pH 3 with Tsr/20 HCl 
and calculating these readings to give the amount of n/ 10 HCl required to 
change the reaction of 1 gm. of food to one unit of pH for the values determined. 

Cereals, fruits, and vegetables were found to have low buffer values in com¬ 
parison with milk, eggs, and meals, and cooked and processed foods lower 
values than the corresponding raw foods. The authors attribute the values 
of cereals in infant feeding partly to their low buffer capacity, and are of the 
opinion that “ the low buffer value of fruits and vegetables combined with their 
ready digestibility makes them valuable from the standpoint of correcting 
disturbances in the acid base equilibrium in disease.” 

The specific dynamic action, G. Lusk (Jour. Nutrition, S {1931), No. 5, 
pp. 519-580). —^In this review of recent contributions to the subject of specific 
dynamic action of carbohydrates, fats, and proteins, the author calls attention 
particularly to the fact that Rubner’s theory, first expressed nearly 30 years 
ago, that the specific dynamic action is due to the heat production of inter¬ 
mediary metabolism has been justified by the evidence which has since ac¬ 
cumulated, although in the meantime various other theories have been brought 
forward in explanation of this phenomenon. “ Rubner’s brilliant interpretation 
of the cause of the phenomena presented by the specific dynamic action of these 
different foodstuffs deserves to be recalled to-day, for it shows how a great 
mind, richly informed by personal experience yet held in check by due regard 
for facts, may have true prophetic vision of the truth which those of lesser 
caliber fell to perceive.” 

Nutritive value of potato protein and of gelatin, D. B. Jones and E. M. 
NBtsoN {Jour. Biol Chem., 91 {1931), No. 2, pp. 705-yiS, flj- i).-^The somewhat 
conflicting results reported in the literature on the value of potato protein In 
human and rat nutrition are reviewed briefly, with the st^estion that some 
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of tlie poor results whicli \ 7 ere obtained when potatoes were fed as the sole 
source of dietary nitrogen to rats mi^t be attributed to the low content of 
protein. With this in mind, a potato preparation containing only a small 
amount of starch was made by ^Yashing out most of the starch from finely 
pulped potatoes and drying this material, together with some of the unwaslied 
pulp, to a fine powder. This material, which had a nitrogen content of 3.48 
per cent, was fed to rats as the sole source of protein in a diet containing 41.3 
parts of the potato preparation, 3 of salt mixture, 53.7 of dextrin, and 2 of cod- 
liver oil. 

On this diet, which provided 9 per cent of crude potato protein, rats nearly 
maintained their weight for 3 weeks. The addition of 10 per cent of casein 
or lactalbumiu to the diet produced an immediate growth response, but gelatin 
to the extent of 20 per cent of the diet, either alone or with a mixture of 0.2 
per cent of cystine, 2 per cent of tyrosine, and 0.3 per cent of tryptophane, 
caused no improvement in gro\^th rate. It is concluded that casein and lact- 
albumin contain some essential dietary factor which is lacking in the potato 
preparation and in gelatin, and that this factor is not one of the known 
essential amino acids. 

Cysteine and taurine as substituents for cystine in nutrition, H. H. 
MrrcHELL (Jour. Nutrition, 4 (1931), Xo. i, pp. 93-104). —^Following a discussion 
of methods which have been used to Investigate the intermediary reactions of 
amino acids in animal metabolism and a brief review of conflicting results re¬ 
ported in the literature on studies of the availability of cystine derivatives, 
paired feeding expeilments on rats are reported in which cysteine and taurine 
were used in place of cystine as a supplement to dried skim milk powder as the 
source of protein (B. S. R., 63, p. 393). The cjsteine experiment was continued 
for 7 weeks, at the end of which time in each of the 8 pairs of rats the one 
receiving cysteine had made the greater total gain and attained the greater 
body length. The average increases in both were statistically significant. In 
the corresponding taurine experiment, in only 2 of the 8 paii*s was the total 
gain of the taurine rut greater than that of the control and the reverse was 
true in the other 6 pairs. 

It is conclnded that cysteine is convertible into cystine in the animal body, 
but that taurine does not possess this property. 

Studies on the biochemistry of sulfur.— XI, The substitution of dithio- 
ethylamine (cystine amine) for cystine in the diet of the white rat, M. X. 
SuixrvAN, W. G. Hess, and W. H. Sebrell (Pul). Health Rpts. [U. S.], 46 
(19S1), No. 22, pp. 1294-1301, figs. 3).—Following a brief review of the litera¬ 
ture on the indispensability of cystine in nutrition, feeding experiments on rats 
are reported in which dithioethylamine or cystine amine CHsS — SCHi 

CH-m CHaNHa 

w'as used in comparison with cystine as a supplement to casein in an otherwise 
adequate basal diet. 

The rats on the basal unsupplemented diet kept tbe soft downy hair of baby 
rats to the end of the experiment, 20 weeks, and showed some depilation. On 
the basal diet plus cystine the hair was tliat of normal adult rats at the end 
of the experiment and there was little, if any, depilation. On the basal diet 
plus cystine amine the hair remained infantile for a number of weeks, but 
finally became normal adult hair, udth little depilation. The cystine amine-fed 
animals gained 64.2 per cent as much in weight as those fed cystine at the same 
level. It is concluded that cystine amine is capable of replacing cystine to a 
considerable extent 
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Xhe metabolic rate and respiratory quotients of rats on a fat-deficient 
diet, L. G, Wesson and G. 0. Btjhe {Jour, Biol, Chem,, 91 {1981), 2, pp, 

52&S39), —^As a part of an extensive investigation of tbe metabolic and struc¬ 
tural changes produced in rats by the fat-deficient diet of Burr and Burr (E. 
S. B., 62, p. 292), attempts were made to determine whether or not animals on 
this diet are able to form fat from carbohydrate and, if so, whether fat is 
formed when a limited amount of carbohydrate is fed in the fasting condition 
and thus represents an abnormal metabolism of carbohydrate. Studies were 
also made of the metabolic rate and respiratory quotient of rats in the various 
stages of the deficiency disease. 

The respiratory quotients in the first hours following a carbohydrate meal 
were in many cases well above unity, thus indicating that fat had been formed 
from the carbohydrate. 'So relief from the symptoms of the fat-deficiency 
disease was secured, however, until linolic and linolenic acids were supplied. 
This is thought to indicate that the fat synthesized did not contain these acids. 

The basal and asbimilatory metabolic rates of the animals showing the 
early symptoms of the fat-deficiency di&ease were well above normal and in the 
later stages normal or subnormal. 

The possible relationship of thyroid activity to several phases of the fat-de- 
fldency disease is discussed. 

Utilization by normal adult subjects of the calcium and phosphorus iu 
raw milk and in ice cream, M. M. Kkameb, M. T. Potter, and I. GnxuM 
{Jour, Kutrition, 4 {1931), No. 1, pp. 105-114). —Essentially noted from a pre¬ 
liminary report (E. S. E., 64, p. S95). 

[Vitamin studies at the Missouri Station] {Missouri 8ta. Bui. $00 {19S1}, 
pp, 26, 27, 81 88, 84, fiO- i).—Progi'ess is noted as follows: 

The action of radio active substances on vitamins. A, G. Hogan, R. W. 
Pilcher, and L, Richardson <p. 26).—^It is reported briefly, without experi¬ 
mental data, that butter upon exposure to radioactive substances lost 
simultaneously its vitamin A activity and yeUow color. The effect was at¬ 
tributed to the beta rays. When the alpha rays were screened out with mica 
and most of the beta rays with a thin lead plate, tlie remaining gamma rays 
did not decolorize the butter, but it was impossible to determine whether or not 
they reduced the vitamin A activity. 

Interrelations betioecn the amounts of protein and vitamin B required, A, 
G. Hogan, R. W. Pilcher, and 14. Richardson (pp. 26, 27).—Growth curves are 
given of representative rats receiving ad libitum a basal diet low in protein and 
vitamin B and the same supplemented with (1) protein, (2) a vitamin B 
supplement, and (3) both protein and vitamin B. The addition of either pro¬ 
tein or vitamin B was followed by more rapid growth, which was temporary 
in the case of vitamin B and more lasting in the case of protein. Growth was 
most rapid on the basal diet plus both protein and vitamin B. In another 
series of experiments not reported graphically all of the animals in each group 
received the same amount of food and of calories. Under these conditions an 
increase in the amount of protein produced definitely larger gains in weight, 
but this was not true of vitamin B, A ration containing 82 per cent of 
casein required much more yeast as the source of vitamin B to support normal 
growth than did a ration containing 18 per cent of casein, thus pointing to 
a direct ratio between the amount of protein in the diet and the amount of 
vitamin B required. 

The vitamin A eontend of June eggs, M. C. Hessler and S. Cover (p. 81).— 
No difference was found between the vitamin A content of Jtme of Rhode 
Island Red and White Leghorn chickens as determined by the Shermait- 
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Mansell method. **The unit from both breeds was less than 0.036 gm. per 
day.” 

The vitamin content of Bloomsdale spinach, M. C. Hessler, D. Johnson, and 
B. B. Walsh (pp. 83, 84).—One gm. of fresh and between 5 and 6 gm. of home 
canned Bloomsdale spinach were found to provide 1 unit of vitamin B occord- 
ing to the Chase method (E. S. B., 63, p. 95). Between 2 and 8 gm. of the 
raw spinach, 14 gm. of spinach cooked 15 minute^, and 10 gm. of spinach 
canned according to the method described in Farmers’ Bulletin 1471 (B. S. B., 
55, p. 189) were required to furnish 1 Sherman unit of vitamin 0. 

The idtamin content of three varieties of dates, M. C. Smith and Ij, A. 
Mbieker (Arizom 8ta. Tech, Bui, Si {ISSl), pij, SOoSl't), —^Following the stand¬ 
ard procedures developed by Sherman and coworkers, the authors have made 
quantitative determinations of the content of vitamins in three varieties of 
dates grown at the university date farm at Tempe, Ariz.—^the Maktum, a 
soft fresh date high in invert sugar content, the Deglet Noor, a semidry cane 
sugar date, and the Theory, a representative dry date. The methods of 
preparation of each of these varieties for market are described as follows: 

” The Deglet Noor fruit was picked from the palm when it first started to 
become translucent, placed in a processing oven at a temperature ranging from 
100 to 105^ F., and held there until the fiber was completely broken down, the 
whole process requiring approximately 72 hours. During this maturation 
process the dates were dehydrated to 24-26 per cent moisture. The Maktum 
dates were picked from the palm when two-thirds ripened, processed for 
approximately 4 hours at 110® and at 125 to 136® for 7 hours, and then 
sterilized at 150** for 1.5 hours. Dehydration to 34-86 per cent moisture took 
place. The Thoory dates were allowed to ripen on the palm, then held at 
100 to 105® overnight and sterilized at 100® for 1.5 hours. They are drier dates 
containing approximately 15 per cent moisture.” All of the dates were obtained 
as thus prepared and kept frozen until used. Samples of the Maktum variety 
which had been allowed to ripen on the tree and others wliich had been picked 
before completely ripened but not matured artificially were also tested for 
vitamin A and tree ripened samples for vitamin C, but with no differences in 
results from those obtained with the regularly matured samples. • 

No measurable amounts of vitamins C, G, or D were found in any of the dates 
tested. Unit values for the other vitamins were as follows: The number of 
vitamin A units per pound were Maktum 454, Deglet Noor 363, and Thoory 
605, respectively. The unit values for vitamin B complex were Maktum 227, 
and Deglet Noor and Thoory eadi 202 units per pound, re^ectively. The values 
for vitamin B (Bi) were Maktum 181, and Deglet Noor and Thoory each 151 
units per pound, respectively. ^Vhen these values were calculated to a dry 
basis, the values for vitamin A became 708 for the Maktum and Thoory varie¬ 
ties and 477 for the Deglet Noor. Corresponding values for the B complex 
were 844, 236, and 265 and for vitamin B (Bi) 275, 177, and 196 units per 
pound, respectively. 

Further investigation of quantitative measurement of vitamin A values, 
H. 0. Sherman and B. L. Batoheij)eb (Jour, Biol, Chem,, 91 (19S1), No, 8, pp, 
50&-511, fig. D.—Following the general technic of Sherman and Burtis (B, S. 
B., 60, p. 194) and the plan followed by Sherman and Munsell in an earlier 
Investigation (B. S. B., 54, p. 89), the authors have compared the rate of 
growth of groups of nine well-matched rats each on diets in which the sole 
source of vitamin A consisted of graded amounts of whole milk powder. 

The composite growth curves showed a statistically significant lengthened 
survival period over the controls of the group receiving the smallest amount 
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of vitamin A, representing only about one-fourth the quantity required for 
normal growth. A statistical analysis of the differences in growth rate between 
the groups receiving multiple doses of the vitamin, with interpolations as 
suggested previously (E. S. H., 64, p. 790) for values between the ones used, 
showed that “at levels of feeding which induce a gain in weight of about 3 
gm. per week, a decrea.'^e of 25 per cent (or an increase of 33 per cent) is un¬ 
doubtedly measurable by the method here used when nine or more carefully 
standardized experimental animals are employed at each level of feeding.” 

Eeferring to discussions by Drummond and Morton (E. S. E., 62, p. 208) 
and Irwin. Brandt, and ^"elson (E. S. E., 64, p. 686) on the accuracy to be 
expected in quantitative vitamin A determinations, the authors suggest that 
the reason that their own estimates of attainable accuracy are higher is 
probably because their animtils w*ere more perfectly matched and because they 
Used a single food source of vitamin A. 

Some surgical aspects of faulty nutrition, E. McCaseison {Brit Med. 
Jour., No. 361 i (1931), pp. 966-911, ftg. I).—In this lecture, the first of two 
delivered before the Eoyal College of Surgeons of England on experimental 
research at the Pasteur Institute, Coonoor, British India, the author describes 
the laboratories in which his extensive investigations have been carried on, 
calling attention to the absolute freedom from disease among his well-fed 
animals and the various pathological conditions found among the improperly 
fed animals, and discusses moi*e fully the general effects of a deficiency of vita¬ 
min A and several diseases of surgical interest occurring in rats on faulty 
diets. In his opinion the function of vitamin A, so far as it is known at present, 
is “to maintain the functional integrity of the cells covering body surfaces, 
thereby preventing invasion of the organism by microbic agents.” He em¬ 
phasizes, however, his belief that “whatever the ^ecific function of any 
vitamin may be, vitamins are but links in the chain of essential substances 
requisite for tlie maintenance and harmonious regulation of the chemical pro¬ 
cesses in the ti^ssnes. and their action must be considered in connection with 
metabolism as a whole—^that is, in relation to balance of food ingredients in 
general, to organs of digestion and assimilation, and to endocrine regulation of 
metabolism. Their deficiency, like that of the other elements and complexes 
necessary for normal nutrition, leads to depredation of cellular function. 
Depreciation of cellular function is the foundation upon which disease is built.” 

Some surgical aspects of faulty nutrition, E. McCasbison {Lancet [Loftr 
don}, 1931, L No. 21, pp. 1151-1154).-rAn abridged report of the lecture noted 
above. 

The causation of stone in India, R. MoOakrisox {Brit Med. Jour., No. 
$675 {1931), pp. 1009-1015, figs. S).—This lecture deals with the occurrence of 
stone (renal or vesicle calculus) in India, the various local factors which are 
consMered to exert an influence on its occurrence, the experimental production 
of stone in rats, the chemical composition of human, rat, and cattle stones, the 
function of vitamin A in the prevention of stone, and the mechanism of sstone 
formation. Vitamin A is thought to function in the prevention of stone (1) by 
preventing the destruction of epithelial tissues which result in the presence in 
the urine of desquamated epithelium vrhich may serve as the nucleus around 
which the deposition occurs and (2) by preventing infection in the urinary 
tract Cionceming the mechanism of stone production in general, the author 
states that both faulty food and infection may bring on physicochemical dis¬ 
turbances responsible for stone depc^ltion, but that in India at least the most 
important factor is faulty food. 
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Observations on the assay of the antinenritic vitamin, W. H. Sebkbh and 
B. Elvovb (Ptt6. Health Rpta, [17. S.], 46 (1931), No. 16, pp. 917^25, figs* 
Hitherto unpublished data of Gk^ldberger and some from the authors* experience 
are reported in confirmation of recent observations of Sandels (E. S. R., 63, p. 
S95) and earlier ones of Hofmeister (E. S. R., 49, p. 562) and others that cer¬ 
tain of the polyneuritic symptoms in rats are associated with shortage rather 
than complete absence of the antineuritic vilamin. 

The curative method of Smith (E. S.R., 63, p. 291) has been extended to 
subcutaneous and intraperitoneal injections with satisfactory results. 

The vitamin B and G requirements of lactation, D. L. Hussemann and 
B. A. Hetlee (Joitr. Niitrltm, 4 (1931), No. 1, pp. 127-140. figs. 3).— This is 
rhe complete report, with experimental data, of an investigation noted pre¬ 
viously from a progress report (E. S. R., 64, p. 895). 

Are the Williams-Waterman vitamin B- and Randoin-Lecoq nutritional 
vitamin the same? R. Lecoq (Jour. Biol. Chan., 91 (1931), No. 2, pp. 671- 
674)- —The author discusses briefly the various properties ascribed to the 
Williams-Waterman vitamin B, (E. S. R., GO, p. 293) and the nutritional vitamin 
of Randoin and Lecoq (E. S. R., 62, p. 493), both required by pigeons, and con¬ 
cludes that the similarities between the two vitamins “exceed their discrep¬ 
ancies and that they are the same.” 

The comparative antirachitic and calcifying properties of Irradiated 
milk and milk derivatives, G. G. Supplee, G. E. FLANiaAis, O. J. Kahienbeeg, 
and A. r. Hess (Jo7{)\ Biol. Ohem., 91 (1931), No. 2. pp. 773-789, pis. 3, figs. 8 ).— 
The unsapouifiable fraction of milk fat obtained from roller process dry whole 
milk was irradiated and tested for antirachitic and calcifying properties by the 
curative method with rats and the prophylactic method with chickens, with uni¬ 
formly negative re&ults. Milk of varying fat content irradiated in fluid form 
and subsequently dried by the double roller process was llke^vise tested and 
found to have antirachitic properties, the intensity of which was determined, 
with limitations, by the tat content of the milk and the period of exposurcw An 
irradiation period of only a few seconds was found sufficient to produce a high 
degree of activity without delectable changes in taste and odor. 

Among the possible explanations suggested for the difference in degree of 
activatibility of the unsaponlfiable fraction and the original milk are oxidation 
of the provitamin prior to extraction and the failure of the solvent to free the 
provitamin from tlie nontatty constituents of the milk powder. “ These possi¬ 
bilities considered in the light of the markedly favorable results obtained by 
irradiation of the natural products present an interesting field for speculation 
regarding the physicochemical relationship of the provitamin to the other milk 
constituents.*’ 

The effect of ultraviolet irradiation on the antiscorbutic vitamin of 
liquid and of dry milk, G. C. Supples and O. D. Bow (Amer. Jour. Diseases 
Childrai, 41 (19S1), No. 6, pp. 1368-1362, figs. 7).—Liquid milk irradiated for a 
few seconds in a thin film showed a slight but definitely measurable destruction 
of the antiscorbutic vitamin,” while dry milk irradiated for periods of 3 and 20 
minutes showed no evidence of such destruction. In both cases the irradiation 
was such as to impart definite antirachitic properties to the milk. 

Observations on persons with potential vitamin deficiency, B. Gobdon 
and B. Plandeks (Amer. Rev. Tuhero., 23 (1931), No. 1. pp. 84-89), —A study 
of the diets of over 1,000 new patients entering the clinic of the Jefferson 
Hospital, Philad^phia, between February 15,1929, and April 1,1930, showed an 
average intake of approximately 1,400 calories and iu several instances an 
intake as low as ftom 800 to 1,000 calories daily. In most instances the diet 
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consisted chiefly of meat, potatoes, bread, and canned vegetables. The consmnp* 
tion of cereals, green vegetables, and dairy products was very low. 

The effects of supplementary vitamin A and D administration in the form of 
cod-liver oil concentrates and of a mineral concentrate prepared from anhydrous 
whey were htudied in groups of tuberculous and nontuberculous patients. The 
cod-liver oil concentiate appeared to be more effective in decreasing intercnrrent 
Infections than in controlling calcium metabolism, thus suggesting that the 
concentrate was moie valuable tor its vitamin A than D content. Favorable 
response in weight gains and sense of well-being followed the consumption of 
the mineral concentrate, the effects of which were more definite than those 
attributed to the supplemertary feeding of vitamin D. 

Effect of brain diet in pernicions anaemia, 0. 0. Uxolet (Lancet [London^, 
1931, II, Xo. 2, pp. 63-57, 5) .—Several case repoils are given from which it 

IP estim-ited that the hematopoietic potency of os brain in pernicious anemia is 
approximately cue-third that of os liver. 

TEXTILES AKB CIOTBOTa 

A controlled humidity room for testing textiles, M. B. Rvys (Jour, Some 
Eco}l, 23 (1931), Ho, 7. pp, 662-668).—This contribution from the Bureau of 
Home Economics, U. S. D. A, discus^sses the general requirements of a controlled 
humidity room tor the physical and chemical testing of textiles, ^arious methods 
of controlling humidity, and factors which must be taken into consideration in 
planning the equipment for a humidity’ room, and describes the humidity room 
recently equipped at the bureau. A list of manufacturers of humidity equipment 
and a compilation of references to the literature on the subject are appended. 

The durability of white and colored cotton materials, A. E. Gums and 
D. Bhodbs (Mmouri Sta. Bui, 300 il9Sl), p. S3).—The five white cotton fabrics 
discussed earlier (B. S K., G3, p. 790) were laundered until completely worn and 
the same tests applied. The wear on white cotton fabrics due to laundering was 
not great, although commercial methods produced more wear than home launder- 
ing methods. This type of muslin decreased in tensile strength from 58 to 65 
per cent waipwise and 67 to 71 per cent fiUingwi'^e. It appeared that shrinkage 
due to washing mav be overcome bv pressure exerted during ironing The 
merits of the test n ethods are ccmmonted on briefly. 

MISCELIiUSnEOTJS 

Progress in agricultural research [at the Missouri Station, 1930], F. B. 
MmcFOiD, S. B Shibkt, et al. (Missouri Bta, Bui, 300 (1981), pp, 107, ftga, 16).— 
This contains the organization list, a report on the work and publications of the 
station, and a financial statement for the Federal funds for the year ended 
June 30,1930. The experimental work reported and not previously noted is for 
the most part abstracted elsewhere in this Issue, 
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Arizona University and Station .—'^L T. McGeorge, researcla chemist in 
soils in the station, has been appointed acting bead of the department of 
chemistry and soils. 

Oalifomia University and Station.—Recent appointments include Dr, Max 
W. Gardner, chief In botany in the Indiana Station, as professor of plant 
pathology and plant pathologist, effecthe March 1; Dr. W. H, Busic as asso¬ 
ciate in veterinary science, effective January 15, to investigate causes of the 
high rate of mortality in pullets that is causing serious losses in the poultry 
districts of the State; Dr. Percy M. Barr, in charge of the research division 
of the British Forest Service, as lecturer in forestry for the period from 
January to May, 1932; Arthur P. Pillsbury as junior irrigation engineer in 
the station, effective March 1, to carry on some special irrigation investiga¬ 
tions in the Imperial Valley; and Roderick Craig, associate in biochemistry in 
the university, as instructor in insect physiology and Junior insect physiologist. 

Coimecticat State Station.—Jenkins laboratory, for which funds were appro¬ 
priate at the last session of the geneial assembly, is under construction. It will 
house the departments of entomology, botany, forestry, and plant breeding and 
will relieve the present badly crowded conditions. The building will be co¬ 
lonial in type, with two stories and basement, of red bri(± trimmed in limestone, 
and snrmonnted by a small central dome. It will be long and narrow, 124 by 
45 ft. and set to afford north light in the windows of the laboratory rooms. 
Individual workrooms are provided for most of the research staff. It is ex¬ 
pected to be ready for occupancy June 1. 

Instruments for recording weather conditions have been installed on the 
station farm in Mount Carmdi. These will record the velocity of wind, minutes 
of sunshine, humidity, temperature, and the amount of rain and snow. 

Following conferences with the extension service, in which special measures 
were planned to inform farmers in the control of plant and insect pests, mounts 
of important plant diseases have been supplied to each of the county agents. 
As life history of specimens of the more important economic insects can be 
collected, these also will be mounted for the county agents. 

Neely Turner has been appointed assistant entomologist 

Connecticut College and Storrs Station.—George Herbert Lamson, Jr., dean 
of the division of agricultural science, professor of zoology and geology, and 
station zoologist, died December 5, 1081, in New York City. Dean Lamson 
was bom in Malden, Mass., on April 8, 1882. He graduated from the collie 
in 1902 and the Massadinsetts College in 1903, and received the M. S. degree 
from Yale University in 1905. Aside from service in 1905-6 as professor of 
biology in Tarkio College, his work had been carried on entirely in Connecticut, 
since 1910 as professor of zoolc^ and since 1908 as zoologist in the station. 
In the latter capacity he had made many important studies in parasitology, 
including the ^eep stomach worm and its control, factors in the incubation 
of eggs, and the poisonous ^tect of the rose chafer on chickena 

Dr. Howard D. Newton, professor of chemistry, has been appointed dean of 
the division of agricultural science. 
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Georgia College and Station.—^The new home economics building at tin 
college has been completed. This is a three-story brick and tile structurt 
210 ft long, with end wings 88 ft. deep and center bays 62 ft. deep. Over ar 
acre of floor space is provided, including a cafeteria seating 250 and a ban 
quet room annex accommodating 50, a lecture and assembly room seating 300 
experimental cookery and foods laboratories, classrooms, etc. 

W. T. Zeigler has been appointed to a station fellowship to be supported by 
ihe Paperboard Industries Association. 

Idaho tTnlversity and Station.—L. Toevs has been appointed superin¬ 
tendent of the Aberdeen Substation vice A. E. McClymonds, resigned to take 
up irrigation fanning in north California. Ralph S. Bristol, State seed com¬ 
missioner and extension agronoml'^t, ha& resigned to become agronomist for 
the Indian Service. 

Kentucky University and Station.—The resignations are noted of J, E. 
Pelphrey, assistant in chemistry; J. S. K-."iug. forest ranger: and Earl K. 
Borman, bacteriologist. Z. L. Galloway, field agent in farm management, has 
been appointed Instructor in farm management in the university and as^sistant 
In farm management in the station. Other appointments include G. H. Wig- 
gin as forester at the Robin<*fn Substation and George S. Terry as bacteriologist. 

Massachusetts College.—John D. Willard, extension specialist In marketing 
in 1919 and director of the extension service from 1920 to 1926, died at Amherst, 
Mass., on December 22, 1931. Prof. Willard was born in Appleton, Wis., on 
May 31.1SS3, graduating from Amherst College in 1907 and receiving the M. S. 
degree from the Massachusetts College in 1925. He was also a student in the 
Hartford (Conn.) Theological Seminary for two years and held rural pastor¬ 
ates for nine years. In 1920 he became director of continuing education in the 
Michigan College. Since 1928 he had been research associate and rural special¬ 
ist for the American Asso(*iatiou for Adult Education and professor of educa¬ 
tion in Teachers College of Columbia University. 

Michigan College and Stiition.—^W. K. Kellogg of Battle Creek has supple¬ 
mented previous gifts (E. S. R., 59, p. 607 ; 60, p. 600) by the presentation of 
a tract of 360 acres of abandoned farm land near the Kellogg Wild Life Sanc¬ 
tuary for purposes of demonplruting the proper reforestation of snbmarginal 
forest land in southern Michigan. This tract will be administered by the de¬ 
partment of forestry, which will reforest about 40 acres annually for the next 
30 years, U'<ing various species of tree*- and cultural practices. P. A. Herbert 
ha<? succeeded the late A. K. Chittenden as head of the department, with H. S. 
Newins as a'ssociate professor and A. B. Bowman as instructor. 

The appointments are noted of Dr. P. J. Sehalble as research assistant in 
chemistry in the station and Dr. L. M. Turk as assistant professor and re¬ 
search assistant in soils, both effective January 1. 

Nebraska Station.—^The station has obtained an additional 160 acres of laud 
for the substation at Scottsbluff. Approximately 65 acres of this tract is 
under irrigation and from 30 to 40 acres more can be irrigated by pumping. 

Rutgers University.—^Robert C. Clothier, dean of men In the University of 
Pittsburgh, has been appointed president, assuming the duties of the ofllce on 
March 1. 

New Mexico College and Station.—Carl Englehom has been appointed 
assistant agronomist vice H. N. Watenpaugh, whose resignation has been 
previously noted. 

Comell University.—Robert Morrill Adams, assistant extension professor 
of vegetable gardening since 1920, died December 12, 1931. Prof. Adams was 
bom in Hill, N. H., on May 28,1882, received the B. S. degree from Lebanon 
University in 1908, the A. B. degree from Tale University in 1906, and the 
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M. A. degree from Columbia University in 1926. He had had considerable high 
school teaching experience in the Philippines and in Massachusetts and served 
as examiner in the U. S. Civil Service Commission from 1913 to 1915 and as 
translator, editor, and assistant horticulturist in the U. S. Department of 
Agriculture from 1917 to 1919. He was perhaps best hnown as the author of 
Rude Rural Rhymes and other poems which were widely syndicated, and had 
recently completed a similar volume, The Old Timer. 

North Dakota Station.—At the last session of the legislature appropriations 
were made for a plant pathology greenhouse and a rebuilding of the steer feed¬ 
ing shed. These improvements have now been completed. 

The greenhouse is 20 by 63 ft. and divided into three sections. Two sections 
are heated with “ speed *’ heaters and the other with steam coils under the 
benches. Both the heating and ventilation are under automatic control, and ex¬ 
tensive artificial illumination will be used. The head house contains a wdl- 
equlpped laboratory and a basement in which are being Installed four refrig¬ 
eration chambers for accurate temperature control. 

OWie steer feeding shed, which was the oldest building on the campus, has 
been rebuilt on the same site to utilize the silos and the steer feeding yards; 
An annex was added, making available much-needed facilities for the contlnii- 
ance of the animal nutrition Investigations. The nutrition shed will accomo¬ 
date four groups of steers of ten each. 

Ohio State University and Station.—According to the AgrUyuUwral Stu€^f, 
the College of Veterinary Medicine has been reorganized on a divisional basis 
and with a revised curriculum. Beginning with the fall of 1933, the entrance 
requirem^ts will be Increased. The extension program has been greatly 
augmented, and an affiliation with the station has been arranged to permit of 
combined activities at the Serum Institute at Beynold^urg and elsewhere. 

Tennessee University and Station.—SL A. Hinton has been appointed iu- 
structor in dairying in the College of Agriculture and assistant dairyman in 
the station. 

Virginia Station.—Dr. Roy A. Ballinger, associate agricultural economist, 
has resigned to accept a position at the Oklahoma College and Station, effective 
January 1. 

Virginia Truck Station.—^Jackson B. Hester of the New Jersey Stations 
has been appointed soils technologist, and Dauren D. Anderson assistant 
entomologist, effective February 1 and March 1, respectively. 

Wisconsin University and Station.—^A cooperative agreem^t has been 
entered into by the station and the U. S. Department of Agriculture providing 
for the establishment and operation of a soil erosion experimental farm. Under 
this cooperative arrangement the State of Wisconsin famishes the farm on 
which the experimental work is to be conducted, while the Department, through 
its Bureaus of Chemistry and Soils and Agricultural Engineering and the Forest 
Service, provides the funds for carrying on the research and operating the farm. 

The farm is located on a hi^ ridge four miles east of XjS Crosse and has> 
the soil and slope dbaracteristics which make erosion a serious problem on 
millions of acres of farm land in western and southwestern Wisconsin, north¬ 
eastern Iowa, and southeastern Minnesota. About 80 of the 160 acres of the 
faxm are now in cultivation, and about the same area is in woodland pastuia 
The topography is such that all the water ruzming off the farm can he measured 
in five galhes which drain the tract, thtis providing easy means of determining 
accurately the r^tive efficiency of water-holding methods being tried out on 
various parts of the fhim, together with a measurement of the silt carried 
away in the run-off water. There is a wide variety of slope in the different 
95774^2- 7 
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fields, thns permitting the laying out of experimental plats in yariations in 
slope from nearly level to very Bteep. At least two of the gullies draining the 
farm are actively cutting back into the soil and thus represent a challenge 
in terms of repairing the effects of destructive erosion. 

Most of the emphasis of the research, however, will be on means of erosion 
prevention rather than cure. Engineering structures such as soil terraces 
and soil management methods such as strip planting will be tried out under 
conditions that will permit the accurate measurement of their effectiveness in 
preventing erosion. Because dairying is the chief enterprise followed by the 
farmers of the region, it is planned to maintain a dairy herd on the experi¬ 
mental farm, and most of the crops raised will be marketed through the dairy 
herd (com silage, hay, small grains, etc.), The herd will aid in the research 
In connection with the development of satisfactory methods of using the steeper 
slopes for pasture purposes. The roughest land w*ill be devoted to timber 
growing under the general supervision of the Lake States Forest Experiment 
Station, 

A detailed topographical map of the farm was made during the fall to 
provide an Inventory of the farm's present status and its possibilities. In the 
spring the engineering devices for erosion control and measuiement, as well 
as the experimental plats, will be laid out on a basis of the plans worked out 
cooperatively by the Department and the station, 

A grant of $12,500 has been made to the university by the Kelco Company 
of San Diego, Calif., to be used in an industrial fellowship study of the 
nutritional value of dried kelp for farm aniniais , particularly poultry. The 
project is to be assigned to the departments of poidtry husbandry, agricultural 
chmlstry, and animal husbandry, and feeding experiments will be conducted to 
study the value of ground dried kelp as a sum^ement to the livestock ration 
to supply iodine and other salts and certain vitamins. 

An industrial feUowship in soils established by the Ruhm Phosphate and 
Chemical Company of Tennessee has been renewed on an enlarged basis to 
extend the study of soil phosphates and to rpafee possible the completion of the 
bibliography and digest of the world’s literature pertaining to the use of phos¬ 
phates in plant production which has been in process of compilation for the 
past two years. 

The agronomy building which has now been completed is a three story fire¬ 
proof structure 165 by 60 ft. It will be devoted to ofSces, laboratories, and 
classrooms, including quarters for the department of plant pathology. 

Science announces that in honor of the late Dr. S. M. Babcock hollyhock 
gardens will be planted on the grounds of the agricultural colleges and experi¬ 
ment stations in at least 44 States. Seeds gathered from Dr. Babcock’s own 
garden in the fall of 1931 will be used, A Babcock garden is also being planted 
at the University of GSttingen, at which he completed his training, as well as 
at Tufts College, team, which he was graduated In 1866. 

Dr. 0. A. Herrick, assistant professor of zool{^ In the College of Letters and 
^ence, has been appointed assistant professor of zoology and veterinary science 
and will spend half of his time in the leadership of a Purnell research project 
dealing with internal parasites of poultry, particularly coecidia. This proj¬ 
ect is cot^rative between the departments of veterinary science and poultry. 

Wyoming University and Station.—A project has been started whereby 
ngricultural college and home economics students attending the university may 
earn at least a part of their expenses, Wyoming wool is scoured and carded 
Ijiy the boys, and eoanforts and sleeidng bags are made by the girls, ^ese at- 



1932] NOIBS 399 

tides are displayed at State and county fairs, and many orders haye been 
received for them. 

Two dairy bams have been completed which are now in use on substations of 
the State experiment farms department at Afton in the Star Valley and layman 
in the Bridger Valley. These bams will house 35 head of cattle and provide 
room for 100 tons of hay. 

Dr. J. S. Wiant, instructor in agronomy and assistant agronomist and plant 
pathologist, has accepted an appointment in the inspection of fruits and vege¬ 
tables with the U. S. D. A. Bureau of Agricultural Economics with headquarters 
in New York City, and will be succeeded by G. H. Starr. Robert H. Burns, 
assistant wool specialist, has returned from 16 months* study in the University 
of Edinburgh. 

Macaulay Institute for Soil Besearch.—^This Institute was established in 
Scotland in 1930 through the initiative of T. B. Macaulay of Montreal, Canada. 
Following the purchase and endowment by Mr. Macaulay in 1929 of land for a 
peat-land demonstration fhrm on the island of Lewis in the western Hebrides 
group, provision was made for the opening of laboratories on the mainland 
where research connected with Scottish soils in general could be conducted. 
The institute was accordingly incorporated under a committee of managanent of 
11 members selected by the Department of Agriculture for Scotland and the 
Scottish agricultural colleges. 

A tract of about 60 acres situated at Ccaiglebuckler on the outskirts of Aber¬ 
deen was acquired and equipped with funds contributed by Mr. Macaulay. A 
large mansion house on the property was fited up into offices, a library, labora¬ 
tories, and similar purposes. A range of greenhouses was already available, 
and a cage for pot experiments was constructed in the 2-acre walled-in garden. 
The fl^ds are being laid out into plats to study the effects of lime and different 
systems of cultivation and manuring, but it is expected that much of the field 
work of the institute will be carried on in other parts of the country representa¬ 
tive of the various soil types. 

Funds for the maintenance of the work are at present being provided by the 
British Development Ckimmisslon. Close cooperation is being maintained 
with other Institutions in both research and advisory work. The institute has 
taken over the lysimeter studies of the North of Scotland College of Agriculture 
at Graibstone, and there have been some curtailments and readjustments at 
other institutions with a view to the concentration of soil investigations to a 
large extent at the institute. It is thou^t that a well-equipped soil institute 
with an adequate staff will be in a much better position than Isolated workers 
in several different centers to deal with the intricate problems of the very 
variable soils of Scotland. 

In addition to the Joint work with the colleges, there will be an increasing 
amount of collaboration with other research institutions, as In nutrition prob¬ 
lems connected with deficiencies in certain soils. The institute is already 
cooperating with the Scottish Animal Diseases Resear<ffi Association in questions 
of malnutrition of mountain sheep and with the Scottish Plant Breeding 
Station regarding grasses suitable for peat land. 

The present staff of the institute consists of a director, Dr, W. G. Ogg; a 
secretary; a soil geologist; specialists for moorland work, soil surveys, and 
drainage analysis; a technical assistant; and a part-time surveyor and advisory 
officer who lectures at the West of Scotland CJollege during the winter months. 
Later it is hoped to add a bacteriologist, an ecologist, and an engineer. 

New Joiirnals.---jBiaKs*e» Ifhostramnoi Tekhniki i OrganiaattH SeVskogo 
KhozMatoa (Bulletin of Foreign Technic and Farm Management) is a new 
journal published monthly by the International Agrarian Institute, Moscow. 



400 


EXPEBlHSliaiT S^TATIOK BEOOBD 


[VoL 


The object of the Joximal is set forth as to acqtiaint Bassian agricoltural special¬ 
ists with the organized technical progress and achievements in the various fields 
of the agricultural industry in the progressive western European and American 
countries. The subject is to be discussed under the following headings: Farm 
management, agricultural production, agricultural industrialization and mecha¬ 
nization, electrification and agricultural production, storage and transportation 
of agricultural products, agrarian policies, letters to the editor, and notes and 
bibliography. The initial number contains the following articles: Agricultural 
Mechanization and the Increase in the Productivity of Labor, by N. Nazar’evskli 
(pp. S-9); A Short Eeport on Grain Farming in the Dry-Farming Country of 
the United States, by A Bereznin (pp. 9-18); Electrification of the Agricultural 
Industry (pp. 19-29); Drying Alfalfa Artificially, by V. BDiorst and T. Kissel’- 
bakh (T. A. Klesselbach) (pp. 29-32); Experiments in Drying Hay Artificially, 
by S. Nadler and S. Osterberger (pp. 32-35); Harvesting with Combines in 
Germany (pp. 35, 36); The First Combine in Sweden (pp. 36^ 37); and A New 
Method for Pasteurization of Milk (Stassano Method) (pp. 37, 38). 

The Imperial Council of Agricultural Besearch of Calcutta is reorganizing 
its series of publications. The Agricfultural Journal of India^ the Journal of the 
Central Bureau for Animal Hualandry and Dairying, and the memoirs and bul¬ 
letins of the Imperial Department of Agriculture in India are to be discontinued, 
and three new journals established in their stead. One of these is Agriculture 
and Live Stock in India, which will for the present be issued bimonthly for 
general circulation. Indian Journal of Agricultural Science will also be issued 
bimonthly, while Indian Journal of Veterinary Science and Animal Suabmdry 
will appear quarterly. These two latter publications will be primarily for the 
publication of scientific materiaL All three journals will contain abstracts. 

Journal of the Faculty of Science, Hokkaido Imperial University, is issuing 
Series III, Chemistry, and Series T, Botany, from time to time. Their Initial 
numbers contain the following original articles: Series IH, Sex Differences 
from the Standpoint of Biochemistry, Part I, by T. Tadokoro (in English) 
(pp. 1-179), and The Diverse Forms of Sulfur, by H. Tominaga (In German) 
(pp. 181-183); and Series Y, Experimental Studies on Bladder-Cell Formation 
in AapergUlua orysae, by T. Sakamura (pp. 1-26); Notes on some Japanese 
Algae, I, by T. Yamada (pp. 27-^); and Studies on the Besorption of Urea 
by Boot of Zea mays Seedlings in Sterile Culture, by S. Xamaguchi (pp. 37-55). 
The first of the ai^cles in Series Y is in German and the remainder in Engliab, 

La Technique Agricole Internationale is a quarterly review published by the 
International Federation of Technical Agriculturists at Borne. The Initial 
issuer a double number, is devoted largely to a report of the first international 
conference of this group, held in Borne, November 23-27, 1930, information 
regarding technical agricultural workers and their organizations in various 
countries, and the following original articles: The Fertiliser Position and 
European Agriculture, by Sir Daniel Hall (pp. 6-17); A Technical Service for 
Colonial Agriculture, by B. Leplae (pp. 18-40); Agricultural Machinery: Net 
Cost of work. Limits of Use, by G. Bouekaert (pp. 41-50); and The Soul of 
Food and the Food of the Mother, by G. Tallarico (pp. 51-56). 

Revista de Bntomologia is being published quarterly at Sac Paulo, Brazil. 
While it will be devoted to insects in general, its special fl^ wiU he the 
neotropical fauna of Brazil. A bibliographical section will present abstracts 
of similar materiaL The initial number contains nine original artldes^ one of 
which, by C. H. T. Townsend, is ^titled Notes on American Oestromuscoid 
5Jypes (pp. 65-10^). 
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EDITORIAL 

NEW FOUCIES FOB BZPEBIBIENT STATION BECOBD 

Beference has recently been made in these columns to the dis¬ 
cussion before tiie experiment station division of the Association 
of Land-Grant Colleges and Universities of possible changes in 
policy of Easperiment Station Becord. This discussion was opened 
by a paper presented by the editor of this publication in which it 
was suggested that “ an ef ort should be made to determine whether 
the Becord is meeting die needs of its constituency as effectively as 
possible, and if not the directions in which improvement should be 
effected.” 

In response to suggestions by members of the section, soon after 
the convention a questionnaire upon this subject was prepared by 
the Office of Experiment Stations and distributed to &e directors 
of the various State experiment stations as representative of one 
of the most important groups of the Becord?s immediate clientele. 
This questionnaire invited suggestions regarding deficiencies iu 
general, and inquired somewhat specifically regarding such matters 
as the optimum length and scope of abstracts, the relative usefulness 
of the editorials and news notes, the problems presented by the 
stations’ annual reports, the possibilities of using closer spaced type 
and other changes in typography and make-up, the extent of incon¬ 
venience resulting from the omission from the individual issues of 
the detailed table of contents and the list of experiment station and 
Department publications, and the wisdom of further restriction of 
the free distribution of the Becord. 

Although the task of replying to this questionnaire was appre¬ 
ciable, the response from the stations was remarkably prompt and 
general. Up to tiie present time, replies have been received from 
no fewer than 46 of the States. As in most cases the questionnaires 
were circulated among the stations’ staffs, the replies were doubtless 
representative of the research as well as the administrative points 
of view. The findings are regarded as exceedingly valuable and 
helpful, and the Becord welcomes the opportunity of expressing 
its deep appreciation of the cooperation rendered by all who par¬ 
ticipated in the inquiry. 
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As would be expected, differences of opinion were revealed as to 
the desirability of some of the proposals, but in the main these 
differences dealt mainly with matters of detail, for which further 
consideration is evidently desirable. On what may be termed the 
fundamental issues, the replies developed a Hgh degree of 
unanimity. 

The usefulness of the Record was widely attested, and there was 
strong demand for its continued development along the general lines 
which had been followed in the past. Despite the shortage of space, 
the inclusion of editorials on the present basis or in more abbreviated 
form was advocated by directors generally, as well as by many 
staff members. Changes in typography tending toward a less legible 
product were not favored, and there was little support for a further 
condensation of abstracts of station bulletins or of contributions to 
scientific journals. 

Two shortcomings in the Record abstracts were unmistakably re¬ 
vealed—delay in the publication of certain material and an incom¬ 
plete covering of certain important sections of the field. Both of 
these difSculties have long been recognized and traced to a common 
cause—^inadequate persoimel and inadequate space for the publication 
of the flood of material which is increasingly available. The prac¬ 
tical problem was succinctly stated in the report of the acting chief 
of the Office of Experiment Stations for the fiscal year ended June 
80, 1931, as follows: 

“As its name implies.-the distinctive function of the Experiment 
Station Record is to present an epitome of the results obtained by the 
experiment stations in this country and by the United States De¬ 
partment of Agriculture. These results are em bodied in publications 
issued by over 60 widely scattered institutions at irregular intervals 
and are regarded by librarians and others as exceptionally difficult 
to keep track of. During the past year the Record published ab¬ 
stracts of 926 publications of the stations and 873 from the Depart¬ 
ment, using a system of assignment whereby each was abstracted 
as completely and expeditioudy as possible, and tlie abstracts were 
assembled for publication sutetantially on a dhronological basis. 
In this way the results of station and Department research were made 
available promptly and systematically aU over the world. 

“In recent years the quantity and importance of this published 
work of the stations and the Department have greatly increased, and 
tibe policy of giving precedence to the abstracts of this material has 
resulted in its absorption of more and more of the space in the 
Record. This has unfortunately resulted in a corresponding reduc¬ 
tion m the space available for abstracts from other sources. . . . 
Althou^ a total of 6,606 abstracts appeared in the current volumes, 
the completeness of the review in certain fields, especially in the 
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newer lines of inquiry, ne<»ssarily fell short of what could have been 
obtained under more favorable circmnstances,'* 

Probably no complete solution of this problem is to be expected 
with the existing space limits, but the replies to the questionnaiie 
have indicated the possibility of some improvement by a change in 
policy as regards the handling of the annual reports of the stations. 
This change wiU involve a marked departure from previous policies 
and will present some difSculties, but it is the most promising read¬ 
justment which at present seems feanble. 

Originally utilized by most of the stations as a medium for the 
publication of the results of much of their exxierimentation in com¬ 
plete and final form, many of their reports have in recent years been 
compiled with other objectives. Some have become essentially ad¬ 
ministrative statements of progress, reporting no results and there¬ 
fore requiring only general mention in the Record. Others, how¬ 
ever, have included more or less detailed summaries of their principal 
findings during the year. Often these are prepared primarily for 
local distribution, and while based on memoranda supplied by the 
investigators or the heads of their respective departments, not in¬ 
frequently they are compiled by others. In some cases they deal 
with work already more fully reported elsewhere or eventually to 
be so reported, but other data which may or may not be published 
separately are also included and this is very difficult of differentiation. 

In the past it has been the aim of the Record to abstract all new 
material regardless of the medium of its publication. This policy 
is logical and has been indorsed in many replies to the qu^iioimaires 
as helpful and desirable, but in practice it is unquestionably resulting 
in the crowding out of more important material. Because of this 
result not a few of the replies advocate the omission of the reports 
entirely, but such a course seems open to question in view of such 
considerations as priority and the inclusion of data never duplicated 
elsewhere. 

The procedure which will be tentatively adopted is less radical, 
though nearly as economical of space. Abstracts of the annual re¬ 
ports will no longer contain the results of the investigations, and the 
work will merdy be described in sufficient detail to insure appropriate 
index entries. Thus, instead of comprehensive accounts of the sea¬ 
son’s work at the Illinois or Penn^lvania Stations the abstracts will 
be limited to such statements as that results are reported of variety 
tests with wheat or potatoes, breeding investigations with com to 
increase oil content, and comparisons of nitrate of soda and sulfate 
of ammonia for tobacco; that results are reported of pruning meth¬ 
ods with apples or ra^b^es; or that notes are presented on the life 
history of the codling moth or the fire blight organism or as to 
methods of control of hog cholera. 
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This plan should serve to call to the attention of workers in the 
various fields the fact that the data have been published, but will 
eliminate details of much that is inconclusive and ephemeral. For 
certain sections the change in policy will have little significance, but 
in others it will lead to important readjustments, and for the Record 
as a whole promises substantial reductions in the large amount of 
space which has hitherto been allotted to the publications of the sta¬ 
tions. It is hoped to utilize this space so far as possible for the 
additional abstracts of research by other agencies which have been so 
generally requested in the questionnaires, and particularly to amplify 
and extend the review of work appearing in foreign languages and in 
relatively inaccessible publications. In this way the field should be 
covered more promptly and more completely. The change is ex¬ 
pected to become effective with the next volume, which begins with 
the July issue. Comment as to its operation will be very welcome. 

DB4TH OP DB. C. POBD LAKGWOBTHT 

Users of the Record during the period from 1895 to 1928 should 
readily recall Dr. C. Ford Langworthy, who died in Washington, 
D, C., on March 8, 1932. For about 13 years Dr. Langworthy car¬ 
ried on the abstracting in foods and animal pioduction, and later 
he was long associated with the section of foods and human nutri¬ 
tion. He was thus a prolific contributor to this journal, as well as 
to many other publications of the Department, and gained wide 
recognition as an authority on the literature of foods and nutrition 
and the progress of education and research in this and related fields. 

Virtually all of Dr. Langworthy’s active career was spent with 
the Department. He was bom in Middlebury, Vt, on August 9, 
1864, and received from Middlebury College the A. B. degree in 
1887. the A. M. degree in 1890, and the honorary D. Sc. degree in 
1912. He was also granted the Ph. D. degree by Emperor Wilhelm 
University at Strasbourg in 1893, and for the two years following 
.served as assistant and instructor in chemistry under Dr. W. O. 
Atwater in Wesleyan University. 

Although Dr. Langworthy’s early service to the Department was 
mainly as a member of the Record staff, his activities soon became 
much broader in scope and his abstracting was increasingly over¬ 
shadowed by other duties. In 1905 he succeeded Dr. Atwater as 
chief of the nutrition investigations of the Office of Experiment 
Stations and continued in this capacity imtil the establishment of 
the States Belations Service in 1915, when he became the first chief 
of the Office of Home Economics. In 1923 this office was reorganized 
as the Bureau of Home Economics, and from that time until his 
retirement in 1929 his position was that of specialist in home 
economics. 
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As chief of nutrition investigations, Dr. Langworthy continued 
and supervised cooperative nutrition studies with a number of ex¬ 
periment stations and other institutions, the work including dietary 
studies, digestion experiments with many foods, and more funda¬ 
mental investigations with improved fomos of the original Atwater- 
Bosa respiration calorimeter. He was also greatly interested in the 
popularization of knowledge pertaining to human nutrition, and 
prepared personally or in collaboration with others a large number 
of Farmers’ Bulletins and similar publications on foods and their 
use in the diet which received wide ^tribution and extensive utiliza¬ 
tion by teachers, dietitians, and housewives. His store of information 
on such topics was enormous, and it was freely drawn upon for ency¬ 
clopedias, scientific and popular journals, lectures, and in other ways. 

An early advocate of home economics instruction and research, he 
took a prominent part in the formation and early work of the 
American Home Economics Association and its Joumal of Home 
Economics^ serving as vice president of the organization from 1909 
to 1912. Later, as chief of ^e Office of Home Economics during tiie 
important period of the World War and its aftermath, he mobilized 
the activities of the Department for home economics investigatioios. 
Under his direction the digestibility, nutritive value, culinary 
qualities, and use of animal and vegetable fats and the home canning 
and drying of fruits and vegetables were investigated. War-time 
studies of the digestibility, preparation, and use of wheat substitutes 
were made. A broad survey of the dietaries of people in different 
parts of the country was conducted in cooperation with the Bureau 
of Markets. Experiments with reference to the energy expended 
in household labor were continued in the large respiration calorim¬ 
eter, and the small calorimeter was further used for experiments 
relating to the ripening of fruit, the incubation of eggs, and the 
wintering of bees. A limited survey was made of labor conditions 
in farm homes, and methods were tested for prolonging the wear of 
clothing and household textiles and on the treatment and care of 
wooden utensils, furniture, and floors. Thus with limited funds and 
under difficult conditions he laid the foundations for development 
and expansion under a bureau status. 

So widespread has now become popular interest in matters per¬ 
taining to food and other phases of home economics and so eminent 
its leadership that it is ea^ to forget how recent development has 
been and how serious were the handicaps which confronted the 
pioneers in the cause. Dr. Langworthy began his work when reliablfi 
information was limited and objectives uncertain. He did much to 
aid in overcoming these obstacles, and thereby helped greatly to put 
the new movement on a high plane and a sound scientific basis. His 
services were important and timely and merit wide remembrance. 
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Modified methyl red and sodinm aDzarin sulfonate indicators, A. H. 
Johnson and J, R. Gbeen {Indue, and Enghu Chan.. Analyt. Ed., 2 (1930), No. 1, 
pp. 2-i). —^Following a brief summary of previously published reports on the 
mixture of nonindicator dyes with indicators, the authors of this contribution 
from the Montana Expeiiment Station note the results as compared with those 
given by the indicators alone of titrations of the excess acid in Kjeldahl 
determinations of total protein in fiour. 

The use of several blue and greenish-blue dyes witli methyl red and with 
sodium alizarin sulfonate was found to effect an Increase in the accuracy with 
which the end point can be determined in titrating acids and base©. The 
most satisfactory proportions in which to combine indicator and dye are given, 
the object being in each case to obtain the sharpest end point possible and 
not to change the pH range of the mixture of indicator and dye from that 
of the indicator alone. 

Methylene blue or guinea green gave the best results with methyl red. 
Guinea green or indigo carmine ^ve the best results with sodium alizarin 
sulfonate. 

Rapid determination of nitrogen peroxide in nitrogen peroxide-oir mix- 
Inres, C. W. Whittaker, F. 0. LurmsTBOM, and A. R. Meez (Indus, and Engin. 
Chem., Analyt. Ed., 2 (1930), No. 1, pp. fg. f).—In this method, reported 
from the Bureau of Chemistry and Soils, U. S. D, A., the accuracy is found to 
be equal to that of ordinary gas analysis. Possible sources of error and 
necessary precautions are discU'^secL The samples were measured at 156® C., at 
which temperature the dissociation of NsO* into NO* was found practically 
complete, while further dissociation, NOa to nitrous oxide and oxygen, was still 
inappreciable; and the gases were confined over a commercially available 
mineral oil found to be very mobile at the temperature specified, not readily 
attacked by nitrogen peroxide, and of a vapor pressure low enough to meet 
the requirements of the purpose in hand. 

The solubility of phosphates in neutral ammonium citrate solution, 
K D. Jacob, K. C. Beesox, L. F. Rader, jb., and W, H, Ross (Jour. Assoc. Off. 
Agr. Chem.y H (1931). No. 2, pp. 263-283). —^The solubility in neutral ammonium 
citrate solution of the phosphate content of 64 widely varying tj^pes of 
phosphatic substances is here reported in a contribution from the Bureau of 
Chemistry and Soils, U. S. D. A- 

" When the wel^t of sample was decreased by 0.5-gm. steps from 2.0 to 0,5 
gm., there was a progressive and significant decrease In the percentage of citrate- 
insoluble phosphoric acid in di- and tricalcium phosphates, trimagnesium 
phosphate, heavily ammoniated superphosphates, raw, steamed, and naphtha- 
extracted bone, basic slag, and calcined phosphate. Dimagnesium phosphate 
and magnesium ammonium phosphate were completely soluble in citrate 
solution when 2.0^gm. samples were used. Pure dlcaldum phosphate and 
406 
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trimagnesium phosphate were completely soluble In citrate solution when 
1.0-gm. samples were used, but both of these materials contained small quan¬ 
tities of citrate-insoluble phosphoric acid when the weight of sample was 
increased to 1.5--2.0 gm. Calcium and magnesium pyrophosphates prepared by 
igniting dlcalcium phosphate and magnesium ammonium phosphate, respectively, 
were only slightly soluble in citrate solution. Calcium hydroxyphoi^hate was 
approximately one-third as soluble as tricalcium phosphate In citrate solution. 
Approximately 65-75 per cent of the total phosphoric acid in tricalclum phos¬ 
phate was insoluble in citrate solution when 2.6-gm. samples were used, but 
when the weight oi sample was reduced to 0.6 gm. only about lS-36 per cent 
of the total pho&phoric acid was insoluble. Under similar conditions, the 
solubility of the phosphoric acid in raw, steamed, and naphtha-extracted bone 
approximated closely the solubility of the phosphoric acid In tricalclum phos¬ 
phate. The samples of c. p. iron and aluminum phosphates used In this 
investigation contained 1.0-55.6 per cent of the total phosphoric acid in the form 
of dtrate-insoluble phosphoric acid when 2.0-gm. samples were used, and sig¬ 
nificant decreases in the percentages of citrate-insoluble phosphoric acid were 
not obtained by decreasing the weight of sample. Impure iron and aluminum 
phosphates precipitated from crude phosphoric acid by sodium carbonate and by 
ammonia were almost completely soluble in citrate solution. Decreasing the 
weight of sample from 2.0 to 0.5 gm. did not bring about a significant decrease 
in the percentages of citrate-insoluble phosphoric acid in superphosphate and 
other acidulated phosphates that had not been treated with ammonia, or 
otherwise reverted.” Some farther observations of a similar character are 
recorded. 

The Neubauer method as applied to the detenDination of the availability 
of phosphate materials, S. F. Thobnton kJout, A$«oc. 0]?. Agr, Chem., 14 
{IBSDi No, 2, pp. 29^295 ),—^Report is made from the Indiana Experiment 
Station upon the availability of 13 pho^hate materials both in an acid soil 
and in neutral sand, studied by an adaptation of the Neuhaner method (E. S. B., 
50, p. 118]. 

“While there is a poor correlation between such results and the results 
obtained by the Official neutral anunonium citrate method, the correlation with 
the results of pot tests is such as to Indicate that the Neubauer method gives 
very valuable Information as to the true availability of different phosphates. 
With this method it is possible to study the influence of varying conditions, 
such as pH, soil type, combination with other fertilizer materials, etc., without 
consideration of which a determination of actual availability appears 
impossible.” 

Determination of carbon dioxide in soil carbonates —a modification of 
the Official method, W. M. Shaw {Jour, Assoc, Off, Agr. Chem., 14 {19$1)^ 
No, 8 , pp. £83-298, figs. 2).—^Trials of the time and aspiration rate necessary in 
the Official method for the complete recovery of carbon dioxide from standard 
samples of limestone and dolomites are reported in a communication from 
the Tennessee Experiment Station, together with the statement that “the 
addition of stannons chloride to the hydrochloric add made possible a rapid 
and complete decomposition of carbonates in soils by the application of heat 
without serious interference from organic matter.” The procedure and ap¬ 
paratus are detailed in full, as well as illustrated by diagrams of the as¬ 
sembly used. 

A stndy of some methods of examining flour, with special reference to 
the effects of heat.—Effects of heat on flour proteins, O. W. Heed {Oereal 
CJiem,, 8 {1931), No, 1, pp. 1-23, figs, 4).—Imbibitional power, addlty effects, 
dough acidity dianges during fermentation, protein solubility, the use of ultra- 
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violet radiation in detecting heat-treated flours, and the importance of mois¬ 
ture in observations of the effects of heat on the proteins of flour were in¬ 
cluded among the subjects of experiment in an investigation here reported as a 
part of a thesis presented to the University of London. 

“ Kent-Jones' viscosity curves In 1:10,000 auramine are confirmed, but it is 
shown that bacterial development and increase in acidity tahe place, and, 
therefore, no measurement is afforded of the proteolytic activity of the flour 
itself. Viscosity changes, however, may give a measurement of the resistance 
of the proteins to proteolytic attack. Incubation in pH 3.0 lactic acid did not 
completely inhibit bacterial growth. The viscosity curves are very different 
from those in water. Incubation in the presence of 1 per cent ammonium 
fluoride solution gave apparently no bacterial growth, the viscosity decrease 
in the untreated flour was less, and the viscosity increase in the strongly heated 
flour was also less. Viscosity-acidity curves show interesting differences in 
the unheated and the strongly overheated flours, givine evidence of marked 
physical changes in the flour proteins. Many of the well-known bactericidal 
substances were found to he insnfiacient for Inhibiting the growth of bacteria 
in flour-water suspensions. 

"Various methods for the estimation of glutenin gave fairly good agree¬ 
ment between one another. The sum of the three fractions of proteins by 
recognized methods of analysis did not agree in many cases with the total 
protein flgnre determined directly on the flour. In good grade flours the sum 
is usually lower than the total, whereas in the lower grade flours the sum 
is frequently higher than the total. Different salts have different peptizing 
effects on some of the flour proteins. A subsequent alcohol extraction will 
vary according to the preliminary salt treatment, indicating that the so-called 
‘ gliadin ’ is not a characteristic entity. The solubility of all proteins in their 
respective solvents is diminished by severe heating, indicating increased resist¬ 
ance to peptization. 

"Ultra-violet radiations do not apparently fulfill any useful purpose in 
cereal analysis. 

"If a large proportion of the natural moisture of a flour be removed at a 
low temperature and then the heating performed, the effects on the flour pro¬ 
teins will be produced, but at a very much slower rate.” 

Wheat and flour studies,—XVii, Factors influencing the viscosity of 
fionr-water suspensions, IV, The effect of extraction with solutions of the 
potassium and sodium halides, A. H. JoHi^irsoN {Cereal CTiem., 8 (1931)^ No. 1, 
pp. 35-^).—This series of investigations of the Montana Experiment Station la 
here extended to cover the relative effects of the iodides, bromides, chlorides, 
and fluorides of potassium and sodium. 

"The viscosities of flour-water suspensions extracted with 1,0 and 0.5 n solu¬ 
tions of the potassium and sodium halides are higher than those of similar 
suspensions extracted with distilled winter. The viscosities decrease according 
to the lyotropic series of the anion I>Br>Ol>F. Glutenin is not removed on 
extraction of a flour suspension with the halides of potassium and sodium.” 

The march of acidity in stored flour, n, M. Q. Mabkiet and O. H. Bauey 
(Cereal Ohem,, 8 (1931), No. i, pp. 29-SSf fig. J).—^This second contribution 
extends the range of the work noted from the first report (B. S. R., 63, p. 100) 
" through the use of a larger number of flours in order to ascertain the r^ative 
consistency of the rate of change of acidity among flours of the same relative 
grade or degree of extraction. . . . 

higher correlation of ash content with acidity, as determined by the 
A, O, A. C. method was found in freshly milled flours than of ash content with 
acidity determined by the Greek method. Difference between Greek acidity and 
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A. U. A. G. aciditj’ in freshly named flours was highly correlated with ash con¬ 
tent. Earlier assumptions that the A. O. A. C. tentative method for acidity Indi¬ 
cated the relative rate of production of acid-reacting substances during the 
extraction with water recehed support frtmi these recent studies. Bate oX 
change in acidity of flours stored at 25** C. was highly correlated with ash con¬ 
tent. It was estimated tiiat flours containing the percentages of ash included 
in the four grades or qualities described in the present Greek specifications will 
contain in excess of the maximum limits of acidity after 43 to 52 days when 
stored at 25®.” 

On the coloring matters of milk [ti*ans. title], M. Lxjndbobg (Biodhem, 
Ziachr., 2S1 (19S1), No. 4-6, pp. 214-289). —The natural yellow color of butter^ 
fat was found to be carotene, the unaltered fat giving the characteristic caro¬ 
tene spectrum. The direct determination of the carotene content by means of 
the Lovibond tintometer method applied to the concentrated fat is regarded as 
undependable, however, by reason of the minuteness of the quantity of carotene 
present. A safer procedure was found to consist in determining the carotene in 
the saponification residue. Detailed directions for the carrying out of a sapon¬ 
ification suited to the purpose and a subsequent determination in the tintometer 
of the color content of the unsaponiflable matter are given, together with a 
statement of the technic employed in the tintometry of the carotene concentrate. 

The extraction of the milk fat was also studied, a modification of the Boese- 
Gottlieb method being found best adapted to the purpose of the subsequent 
saponification and tintometry above mentioned. 

Method for hydrogen ion determination of butter, 0. F. Huxziker, W. A. 
C50BDES. and B. H. Nissex (Jour. Dairy 8ci., U (1931), No. 4, pp. 347-372).—In 
this paper the authors present the results of a study of methods for deter¬ 
mining the hydrogen-ion concentration of butter. A simple procedure for the 
preparation of the butter samples and for the application of the quinhydrone 
electrode to the hydrogen-ion determination is described. Because of the non- 
conductivity of the butterfct, the curd-serum portion of the butter was used In 
these determinations. 

It was found that the quinhydrone electrode gave essentially the same results 
on butter as the standard hydrogen electrode. Dilution of the butter or the 
curd-serum mixture produced marked changes in the pH values obtained. 
Bemoving the curd from the curd-serum mixture tended to lower the pH value 
slightly. 

The effect of lipins on the fat test of buttermilk, E. W. Bibd and G, 0, 
Sands (Jour. Dairy BoL, IS (19$0), No. 6 pp. 453-^4^0) —^According to the con¬ 
clusions recorded in this contribution from the Iowa State College, sulfonation 
occurs in the Babcock test vdth the production of an error at least double 
that due to lipin materials.” 'With regard to the effect of lipins in the appli¬ 
cation of some other methods to fat determinations, the following among other 
statements are made: 

** When buttermilk is dried before it is extracted, the lipin material seems to 
be destroyed or at least it is not wholly extracted by ether or by petroleum 
ether from the dried product. This fact, together with the fact that the average 
of lipin analyses reported is 0.149 per cent, appears to account for the 0.15 per 
cent higher fat percentage by the Bose method than by the Soxhlet method on 
dried buttermUk. . . . The macro Boese-Gottlieb extraction method used 
throughout thift work gave weights of fatty material which are in agreement 
with the Boese-Gottlieb analyses of the buttermilk. 

"Lipin materials were found in the extracts in quantities ranging from 14.89 
to 26,84 per cent of the weight of the extract, with an average of the values 
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21.79 per cent. The percentages of the weight of the butteimilK that was llpln 
ranged from 0.103 to 0.178 per cent, with an average of the values 0.149 per 
cent. These figuies are in eiose agreement with the values reported by Chap¬ 
man, which were 20.25 per cent of the weight of the extract and 0,1302 per 
cent of the weight of the buttermilk.” 

Xote on the determination of citric acid, P. A. Oliffobd {Jour, Assoo. Off, 
Agr. Chern,, H (1931), No. J, p. 2PS).—Applying the Hurtmaim and HliUg 
method (E. S. R., 64, p. 511) for the determination of citric add to coffee 
samples, the author of this contribution from the Food and Drug Administra¬ 
tion, U S. D. A., found that substances soluble in alcohol and ether were pre¬ 
cipitated In conjunction with the p^^ntabromaeetoue. He obtained accurate re¬ 
sults by volatiliziiig the acetone derivatives in a current of warm air drawn 
through the Gooch cmdble after the first weighing of the impure precipitate, 
a second weighlna: after the aeration permitting a satisfactory determination 
of the weight of the pentabromacetone by difference. 

A quantitative study of the determination of the antineuritic vitamin B, 
E. P. Chase and H. C. Shebman (Jour, Auier, €7iem. Soo,, S3 (1931), No, 5, 
pp, 3506-3510i fig, 1 ),—The method described has been noted essentially from 
another source (D. S. R., 63, p. 95 K Attention is called particularly to the 
necessity of standardizing the autoclaved yeast to be used as the source of 
vitamin G. ” both as to completene^^s of destruction of vitamin B and adequacy 
of vitamin G value of the resulting product It is plainly advantageous that 
the yeast selected for this i,uipoj>e should be of high original vitamin G value 
and of low original vitamin B value and acidity.” 

It is emphasized, moreover, “ that a merely routine repetition of experiments 
of a ‘standard* description is not sufficient to insure a truly quantitative 
resolt, even with large numbers of animals. Large numbers of animals are 
needed to offset individual variability, but it is also important that each 
laboratory attempting quantitative work shall also establish experimentally 
the adequacy of its own standardization of materials and methods.” The unit 
of vitamin B corresponding to that of vitamin G. as noted below, is defined as 
“ that amount wuldi, when fed as a daily allowance to a standard test animal 
(rat), under such conditions as have been Indicated abo\e, will suffice to 
support 3 gm. per week of gain in weight during an experimental period of not 
less than 4 nor more than 8 weeks.” 

Quantitative determination of vitamin G (Bj), A BounQ-ciN and H. C. 
SggBMAN (Jour, Amer. Chem, Soc„ 53 (1931), No, 9, pp, 3501-3505, fig, 1 ).—In 
the method described the basal diet is essentially that of Sherman and Spolin 
(B. S. R., 51. p. 868), with the exception that the 80 per cent alcoholic extract 
of ground wheat to serve as the source of vitamin B is dried on the starch in 
such proportions as to introduce the extract of 50 gm. of the wheat into each 
100 gm. of the air-dried food mixture. The basal diet is fed to 4-weeks-old rats 
without additions until their weight becomes constant, about 2 weeks, after 
which the material to be tested is given in graded doses. In the experiments 
reported, skim milk powder was fed at four different levels as the test material. 
Gne rat from each litter was kept on the basal diet alone, and several animals, 
from 11 to 16 in the experiments reported, were fed each level of the xnaterial. 
A gain of 8 gm. a we^ per rat was considered the most satisfactory, and 
consequently the unit of 'vitamin G has been defined as “the amount which 
when fed as a daily allowance induces a gain of 3 gm. per week in an experi¬ 
mental animal standardized as here described and fed a basal ration which is 
sufficiently freed firom vitamin G to resolt in loss of w^ght during the test 
period.” 
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Attention is called to possible sources of error In tbe method resulting from 
shortage of some of the other factors now considered to be present in the vita¬ 
min B complex. To safeguard against possible shortage of the Header vitamin 
B 4 , it is rexiominended that the extract serving as the source of B (Bi) be 
evaporated “ at the low temperature permitted by the use of a highly efiSicient 
vacuum pump.” The possible exhaustion of the bodily stores of other growth- 
promoting essentials not provided in the basal diet is guarded against by the 
adoption of the relatively small gain in weight of 3 gm. per week and by limiting 
the test period to from 4 to 8 weeks. 

It is noted that the principles of the method may he followed, using other 
materials as the source of vitamin B. ** Quantitative testing for vitamin G 
values can not ye I safely be formulated as a merely mechanical routine, but It 
can serve as a means of advancement of knowledge through carefully conducted 
and critically interpreted research.” 

A study of Travers* method for the estimation of fluorine with reference 
to insecticides, C. M. Smith, E. H. Hamilton, and J. J. T. Graham {Jour, 
Assoc, O'ff, Agr, Chem,, 14 {1931), No, 2, pp. Bo3-260), —^The Travers’ method, 
essentially a conversion of the fluorides present to potassium silieofluoride, 
which is then filtered off, washed, and titrated with standard alkali according 
to the equation KaSiF(,-f*4KOH=6KF-l-SiOj-l-2ELO, was modified to the extent 
of the substitution of powdered silica gel for potassium silicate as a source 
of silicon for the firiat reaction, the Ube of a lesser excess ( 0.5 cc. In place of 
2 cc.) of hydrochloric acid at the same stage, and In the addition of alcohol 
to the reaction mixture and wash solution. The resulting procedure has been 
found satisfactory ^^for the analysis of sodium fluoride alone and in mixture 
with many of the ingredients ordinarily found in proprietary Insecticides. 

**Iron causes slightly low results, and appreciable quantities of aluminum 
and boron compounds render the method useless. Pyrethrmn powder causes 
slightly high and lead arsenate somewhat higher results. The method given 
is more rapid tlian most of the other methods in common use and ... as 
accurate.” 

Method for the determination of lead and copper in Bordeanx-lead 
arsenate mixtures, J. 0. Bubb {Jour, Assoc. Off. Agr. Chem., H {18S1), No. B, 
pp. B60-262). —“The fact that lead arsenate is Insoluble and copper and caldum 
compounds are soluble in dilute acetic add suggested the use of this add as 
a means of separating the lead and copper in such a mixture.” bamples 
occasionally retained some copper, however, when extracted with dHure 
( 1 + 2 ) acetic add alone, and the proposed direction prescribes, therefore, 
( 1 ) the addition of 0.5 gm. of calcium arsenate to each 1 -gm. sample to insure 
the presence of the lead as the acid arsenate and ( 2 ) the addition of con¬ 
centrated nitric acid, drop by drop, until just sufficient has been used to dear 
the insoluble residue of any blue color. The added nitric add is then to be 
neutralized almost completely with ammonium hydroxide, after which lead 
and copper are to he determined in the insoluble residue and in the filtrate, 
respectively, in the usual way (the lead as chromate, the copper lodometrically). 

Potentiation of toxidty of strychnine by quinine, K. I. Grantham and 
J. 0. Munch (Jour. Assoc. Off. Agr. Ohem., U U9S1), No. 2, pp. 29S-297).-- 
The authors discovered, In attempting the physiological assay of strychnine 
in mixtures of the first named alkali with quinine, that the toxicity of the 
strychnine was markedly augmented by the presence of quinine, an observa¬ 
tion which was found to “suggest an intramolecular combination of quin toe 
and strychnine which Is more toxic than either constituent alone. The develop¬ 
ment of such a complex might also explain the difficulty eucountered in 
attempts at chemical separation.” 



412 


BXPBRIMEISrT STATION EBOOKD 


[V 0 L 66 


KETEOBOLOGY 

Climate and agricultural soil culture in Starkenburg and Bheinhessen 
[trans. title], H. BIJhl {Ber. Olerhess. Gesell. Nat. u. Heilk. (Hessea, Naturw. 
Aht.f H {1991) t pp-1-93, figs. 16).—This report describes the natural conditions 
of the region and discusses the relation of climate to soil culture, use of ferti* 
lizers, and choice of crops, as indicated by temperature, rainfall, and phenolog- 
ical conditions. A considerable list of references to similar investigations 
is given. 

Bioclimatic eiq^eriments to study the causes of variations in the content 
of medicinal plants [trans. tine], W. Hecht (Eeil u. Oeu^urz-Pfianzen, 14 
(1931), No. 1-2, pp. 15-50^. —Studies of variations in growth and content of 
medicinal principles in ethereal-oiL alkaloidal, and glucosidal plants under 
different conditions of soil, climate, and other environment showed little soil 
influence but a pronounced and prompt response to microclimatic conditions 
and changes, especially with ethereal-oil and alkaloidal plants. 

Numerous references to literature relating to the subject are given. 

Phenological observatioiis in 1D30 [trans. title], H. Bos et ai.. {Land- 
feotticfc. Tijdschr. [Amsterdam], 43 {1931), No. 526, pp. 868-889, pi. 1, figs. S ).— 
Continuation of observations resting to plants and birds carried on under the 
auspices of the Netherlands Phenological Society is reported. 

Photochemical measurements of light intensity in two common vegeta¬ 
tion types in tropical Africa, by means of the improved Bder-Hecht 
photometer, J. Philtjps, J. D. Soott, and J. Y. Moggbxdue {Rog. 800 . 

Proo., 51 (1930-31), No. 2, pp. 150-161). —^A year’s measurement of light inten¬ 
sity with an Eder-Hecht photometer showed a high value of the blue-vlolet- 
ultraviolet rays in both fully exposed and lightly shaded areas in Tanganyika 
Territory and indicated the ntillty of the instrument for ecological studies. 

Commensurate unities in natural laws: Duration of sunshine and soil 
temperature; precipitation and stream levels [trans. title], J. Schtjbebt 
{Forstarchiv, 6 (1930), No. 15, pp. 289-292, fig. 1). —^By means of mathematical 
calculations and formulas, the author establishes what he considers to be 
deflnite correlations between dnratlon of sunshine and soU temperature and 
between precipitation and stream levels. 

S01I5--FEBTIIIZEBS 

The laws of soil colloidal behavior*—VI, Amphoteric behavior, S. 
Mattson {Boil fifcf., 32 {1931), No. 5, pp. 343-S65).—Soil coUolds, according to 
the results recorded In the present contribution to this New Jersey Experiment 
Stations series (E. S. E., 65, p. 513) on the physics and chemistry of the 
colloidal substances of the soil “in which the ratio of silica (or other acid 
groups) to sesQuioxides is low, show a pronounced amphoteric behavior. 
When this ratio is hl^ the materials do not react amphoterlcally with the 
neutral salt anions and cations within the usual pH range of soils. All soil 
colloids react amjdioterically with the phosphates. The Isoelectric point is 
not a flzed point, but varies with the dissociation of the compounds which the 
colloidal coanplex forms with the adsorbed ions. The fact that the soil colloids 
react as adds above a certain pH and as bases below this pH leads to the 
development of an exchange acidity in the first case and an alkalin¬ 

ity in the second case* The transition point between the two forms of reaction 
is termed'the point of exchange neutraMty** Here the anion and cation adsorp- 
ttra balance each ot her. The point of exchange neutrality is not a fixed 
point, but Is governed by the energy of di^lacement of the anions ana 
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cations wlii<ai displace tbe OH and H Ions in the electrodialized free ampholy- 
toid. . . . 


** Belated to, and determined by, tbe amphoteric nature of soil colloids is 
their ultimate pH, defined as the pH of the completely electrodialyzed materials, 
i. e*, the free acid-base-ampholytoids. The relation of the ultimate pH to the 
neutral point, to the isoelectric point, and to the acid and basic strength of 
the amphoteric colloids is discussed. Various types of amphoteric colloids are 

discussed. The activity concept is appUed to the ratio of sofi col- 

^ » Dasoid 

loids.” 


Further observations upon the nature of capillary rise through soils, 
H. A. Wadswokth (Sail Sci., 82 (1931), No. 6, pp. 417-433, 9).—In exten- 

Sion of work recorded in a previous contribution (E. S. B., 66, p. 415), the 
author of the present paper from the Hawaii Experiment Station reports some 
evidence that capillary rise of water through inert sands and through soils is 
a compound process, dominated in the first phase by an action whidb may result 
in a complete filling of the pore spaces, and In the latter phase by an action 
which results in a continuous, uniform decrease in moisture content. 

“When coarse, inert materials are used, the transition between these two 
processes can be noted by inspection of the log. rise-log. time curve. With Atip 
materials Inspection of the moisture distribution is required. The minimum 
moisture content reached by true capillary distribution in soils is about the 
maximum field capacity. Subsequent movement is at a very slow rate and must 
be attributed to other causes. It seems clear that soil moisture under normal 
field conditions can not possess much motUlty* since such moisture contents 
are rarely more than the maximum water-holding capacities of the soil in 
question.” 

Tbe moisture equivalent as a measure of tbe field capacity of soils, F. J. 
Veihmbteb and A. H. Hendbicksow (Soil Soi., 32 (1931), No. 3, pp. 181-193, 
figs. 6 ).—^In a contribution from the California Experiment Station, data are 
reported which indicate that the moisture equivalent is a close measure of the 
field capacities of fine-textured soils for moisture, but not always of sandy solls- 
The moisture equivalent can be used to indicate the fi^d capacities of deep, 
drained soils with no decided changes in texture or structure, with moisture 
equivalents ranging from about SO per cent down to about 12 or 14 per cent. 
Below from 12 to 14 per cent, the moisture equivalent seems to be less than the 
field capacity. Inasmuch as the structure of the soil has also been shown to 
influence markedly the field capacity, this factor must likewise be considered in 
using such measurements. 

The moisture equivalent seems to give a single-value determination dosely 
rdated to texture, at least for the fine-textured soils, in spite of the fact that 
the structure of the sample used in making the moisture equivalent determina¬ 
tion may be changed from that found in the Add. The ratios of moisture 
equivalent to permanent wilting percentage for more than 60 soils ranged from 
L4 to 3.8. Both high and low ratios were found with sands as well as with 
clays. The results also show that the moisture equivalent is a rdative measure 
of the moisture-holding capacity of fine-textured soils. 

Further data show that the moisture content of soil from 2 to 3 days after 
irrigation does not change materially in the next few days. It is concluded 
that there is a rather definite soil moisture content which, if measured within 
2 or 3 days after a rain or an irrigation, may be assumed to be the field capacity, 
if there are no discontinnities in structure or texture present and in the absence 
of a water table. 

A list of 24 references to other work bearing on the subject is included. 
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RdLation of pH dx4ft to moisture content and base h^d in soils, A. T. 
Perkins and H H. King {Soil 8oi.. S2 (19S1), No, 6, pj). 409-416, figs. 2).— 
Graphic and numerical data contributed from the Kansas Experiment Station 
show that at the soil-water ratios commonly used exchangeable base has no 
iuhnence on potential drift; that the amount of water contained by the soil 
apparently influences the degree of pH drift, the moist soils having a larger 
drift than the dry soils, especially in the case of a 2-minute, or longer, period; 
and that the drift of pH is variable with degree of dilution, the greater the 
dilution the greater the drift 

The effect of temperature on the exchange-acidity of low-land soils, 
K. BAwamx:^ (Utsunomiya Agr. Coh Bui. 1 {19S1), pp. 27-4d).—Acid soils 
were treated with normal potassium chloride solution at temperatures of 4, 
16. 26, and 3G* C. and the titratable acidity and aluminum and iron contents 
were determined in the extracts. The reaction between the soil and potassium 
chloride solution was completed for the most part within one hour when the 
mixture was vigorously shaken, but at low temperatures it took over six hours 
to establish a complete equilibrium. Peat, and rice-field soils which contaired 
more or less organic matter, liberated ferrons iron in the neutral salt solution, 
its amount increasing markedly with rise of temperature. High- and dry-land 
soils did not set free any iron even at high temperature. 

The amount of aluminum liberated In the neutral salt solution decreased 
with rising temperature in most cases of low- and wet-land soils. In most 
cases of low- and wet-land soils, the titratable acidity decreased with rising 
temperature. In some cases of peats, a maximum acidity seemed to be attained 
at 26®, The acidity of high- and dry-land soil decreased invariably with rise 
of temperature. Mineral acid soil showed no general tendency to be affected 
by the temperature. 

Aluminum and ferrous humates were prepared from crude humic acid from 
peat and cane sugar and treated with normal potassium chloride solution at 
various temperatures. “ The results were that the effect of temperature was 
quite analogous with that on the reaction between low- and wet-land soils and 
KCl solution. Tliat is, the liberation of aluminum somewhat decreased and 
that of iron markedly Increased with rise of temperature.” Possible interpre¬ 
tations of these results are discussed in some detail. 

The effect of treating with HOI of varying concentrations on soil acidity 
as measured by the KCl method, K. EIawamuba {Vtmnoniiya Agr, Col Bid. 
1 {19S1U pp. f-fd, jigs. 12).—On repeated treatment of the soil studied with 
OJl N hydrochloric acid the soil acidity, as measured by extraction with potas¬ 
sium chloride solution of the soil washed after the acid treatment until the 
water extract was neutral, rose to a maximum and thereafter fell off with 
farther repetition of the acid treatment The secondary drop In soil acidity 
was attributed to a gradual diminution of the colloid content of the soil. The 
titratable acidity of the KOI extract of the soil whicfii was treated with HGl 
agreed fairly well with that calculated from the quantities of aluminum and 
Iron contained in the extract.” When one part of soil was treated with three 
parts of hydrochloric add of varying normalities at 100® 0. for one hour, ” the 
titratable acidity . . , increased rapidly with increasing concentration of the 
HOI until it reached a maximum point,” beyond which it decreased gradually 
with further increase in the concentration. Soils of similar nature gave sim¬ 
ilarly shaped acidity curves—the curves obtained by plotting the resulting 
addlty against the concentration of hydrochloric add, 

“Th e nonnality of HCl which gives a maximum addity varies with the 
nattoe of soiL Such normality is found lowest In the case of fidd soil con^ 
tsining an adequate amount of humus. Existence of humus seems to render 



1982] 


SOILS—^FBETILIZBRS 


415 


a soil capable of giving its maximnni acidity at a point of very low concentra¬ 
tion of HOI. SubsoU gives a maximum acidity at bigber concentration tbjn, 
surface soiL Tbis difference is attributed to the difference in amount of bases 
occurring in the soils. The acidity of soil rich in sand is comparatively low. 
More or less weathered mineral can be converted into exchange acid, while a 
fresh one gives no effect with the treatment with HCl. There are two kinds 
of soil which give markedly high acidity. One is rich in organic matter and the 
other high in inorganic colloids, indicating that tlie exchange acid is closely 
related to such organic and inorganic colloids.” 

Effects of sorghum plants on biological activities in the soil, A. D. 
McKinuct {Soil iSfci., S2 (1931), No. 6, pp. 469-480).—The following statements 
cover the major observations recorded in this contribution from the Iowa State 
College: 

“ Lai'ger amounts of carbon dioxide were produced in cropped than in un¬ 
cropped soils, the largest amounts occurring when the plants were making their 
greatest vegetative growth. The production of carbon dioxide was related to 
the growth characteristics of the plants and distinct for each of the plants. 
Increased numbers of filamentous tungi were found under com and decreased 
numbers under kafir, wheat, and barley. Larger numbers of bacteria and 
actinomycetes occurred in planted than in unplanted soils, the largest numbers 
being found under corn. Increased numbers of microorganisms were not 
accompanied by Increased evolution of carbon dioxide in fallow soils. 

“ The plants made their largest draft on soil nitrates at the periods of max¬ 
imum vegetative growth. There were indications that the growing plants may 
have Increased the nitrifying and nitrogen assimilating powers of the soils to 
a slight extent, but the differences were not significant. Com and kafir seem 
to decrease the H-ion concentration of the soil solution. 

‘‘Although glowing plants may produce changes in the gnantities of water- 
soluble phosphorus and water-soluble organic matter, significant differences 
could not be detected by the methods used. It appears likely that part of the 
increased numbers of microorganisms found under the growing plants were 
the result of the excretion of soluble organic matter by the growing plants. 
The results obtained in these investigations indicate that conditions for micro¬ 
bial activities are somewhat more favorable under corn, wheat, or barley tlian 
under kafir.” 

Factors affecting nitrates in soils, J. W. Ames (Ohio Stc. Bimo. Bui 133 
(1931), pp. 232-244). —^Variation in nitrate content within the plat was investi¬ 
gated In the case of } -acre plats from which 22 samples each were taken for 
separate and composite determinations. The mean figures from the separate 
determinations agreed closely with that representiug the nitrate content of a 
composite sample, indicating that “the nitrate content, as determined, closely 
represents the actual amount present in the soil of a plat” It Is 

noted, however, that “ the considerable variation in nitrates of individual sam¬ 
ples emphasizes the necessity of taking a large number of samples in order to 
obtain a fairly accurate invoice of the nitrate supply of a given area.” 

Samples taken to indicate the effect of a com crop showed that “ assimila¬ 
tion by the growing com from the more restricted area dose to the plants has 
lowered the nitrate level appreciably,” and with reference to the effect specif¬ 
ically of differences in the quality of the stand that “ the nitrate content of 
soil adjacent to the good stand of com was less than the amount present be- 
tween the rows or in soil adjacent to hills of poor com. The uniformly higher 
content In soU adjacent to the hills of poor corn does not indicate that defi¬ 
ciency of available nitrogen was respon^ble for the poor growth of com on 
these plats.” 
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Seasonal variations and the effect of treatment with crop residues were also 
included among the subjects of investigation, the resulting conclusion being that 
“seasonal weatlier conditions and removal by crops have apparently had a 
greater effect on the nitrate content of these soils than did the treatments.” As 
to the further factors soil reaction and a previous hay crop, the inferences are 
(1) that “there Is evidence that nitrification may be stimulated where the 
reaction of the soil is changed by addition of liming materials,” and (2) that 
“the effect of soybeans, as compared with clover and alfalfa, on the nitrate 
content of the soil is shown by the smaller accumnlation of nitrates in the soil 

which the previous hay crop was soybeans.” 

Further studies on the adsorption by humic acid, K. K^wamtjba {Ut6u.no- 
mlya Agr, Col. Bui. 1 {mi), pp. figs. 2).—“Humic acid was isolated 

from Kurokawa peat and purified by reprecipitation from its alkaline solution 
and subsequent washing with alcohol and ether. One gm. of ‘ humic acid from 
peat’ was treated with 100 cc. of Ba(OH)» and NaOH of varying concentra¬ 
tions, and the relation between the adsorption and the concentration was 
examined at the equilibrium state of the reaction. 

“Humic acid from peat behaved in quite the same manner as ‘humic add 
from cane sugar’ toward bases. That is, 1 gm. of the former took up the 
whole of the base as long as the initial concentration did not reach about 3 
equivalent millimols per 100 cc.; that is, the final concentration was found to 
be zero, indicating the formation of a definite compound, humate; And beyond 
that point the humate formed further adsorbed the remaining base. The ad- 
sorption-concentration diagrams of the bases by humic acid from peat were 
nearly the same as those by humic acid from cane sugar. . . • 

“ Both humic acids from cane sugar and from peat took up only aluminum and 
almost no chlorine from Alda solution, and the amount of aluminum taken 
was practically constant after it reached about 0.7 (in the case of humic acid 
from peat) or 0.8 equivalent mlllimol (in the case of humic acid from cane 
sugar) per 1 gm. of humic add, indicating the formation of aluminum tri- 
humate.” The aluminum taken up remained in combination with the humic 
acid after waging with hot water until the wash water showed no chlorine 
reaction. The aluminum humate ^owed a slow increase in exchange acidity 
with increase in the quantity of Aids applied, becoming constant at a point 
nearly coindding with the point where aluminum tiihumate appeared to be 
formed* 

Effect of replaceable sodium on soil permeability, A. E. Harbis {Soil Sen., 
SB {19S1), No. 6, pp. figs. 3).—-Report Is made of a study of calcareous 

soils carried out at the Utah Experiment Station with a view to ascertaining 
the relation between soli permeability and replaceable sodium. The results in¬ 
dicated that the permeability decreases exponenticdly as the sodium content 
increases. 

^ When free from alkali that soil higher in humns is more pervious then the 
calcareous horizon. The reverse is true^ however, when the soils are Na 
saturated. The effect of long-time leaching on replaceable sodium and soil per¬ 
meability is deduced. The time values given . . . serve as a guiding theory 
for the reclamation of calcareous alkali soils. For the surface horizon and 
leaching with water containing approximatdy 85 p. p. m. of caldum, one ob¬ 
tains 18u8 years as the time reqnired to reduce replaceable sodium from 88 to 
10 per cent A corresponding rednetion for the caldum carbonate horizon 
could be realized in 15B years. Seven years would be required to obtain a re¬ 
duction from 50 to 10 per c^t,” Data to show the rednetion in replaceable 
sodliun as a result of continuous leaching under fidd conditions are presented. 
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“ The results indicate that a faster rate of reclamation is possible under field 
conditions than is indicated by the laboratory work. The data, however, are 
not voluminous enough to obtain a factor by which the rates given . . . could 
be discounted ” to obtain a \ alue that would be comparable to field conditions. 

Replaceable iron and aluminuiu In soils, P. E. Txjsxeb {Soil Sci,t S2 
(1931), Ko 6, pp. 447-458, figs. 4).—The experiments reported In this contribu¬ 
tion from the Imperial College of Tropical Agriculture. Trinidad, consisted es¬ 
sentially of an investigation into the influence of H-ion concentration and of 
the state of unsaturation upon the replaceable iron and aluminum content of 
(1) a fawn-colored river alluvium and (2) a “red-weathering clay.” 

“ Keplaceable aluminum is Invariably present only In soils with pH values less 
than 5.1. The relationship between the H-ion concentration of the soil and the 
quantity of replaceable aluminum is very irregular. The amount of replaceable 
aluminum appears closely related to the magnitude of the saturation deficit. 
Aluminum is not found in the filtrate un^il the deficit attains a minimum value 
of 8.25 m. e. ['milligram equivalents per 100 gm. of boir]. Until the deficit 
reaches 15.5 m. e., it increases slowly in quantity. Abo'^e 15.5 m. e. the increase 
is extremely rapid. The amount of aluminum replaced at any given saturation 
deficit may vary with soil type. Indications exist that replacement of alumi¬ 
num is w’holly indirect in soils with pH values greater than 6.1 (the maximum 
recorded pH value corresponding to a saturation deficit of 15.5 m. e.). At 
lower pH values direct replacement may also occur, but indirect replacement 
appears to predominate. Between the deficits 8.25 and 15.5 m. e. the ratio of re¬ 
placeable hydrogen to aluminum is of the order of 50. The rapid fall in the 
ratio at greater deficits suggests that the replaced aluminum may be equivalent 
in amount to the exchange acidity in highly unsaturated soils. The measure of 
relationship between the amount of replaceable aluminum and the degree of un¬ 
saturation of the soil is small. 

** Iron does not appear in measurable quantity in the filtrate until the satura¬ 
tion deficit attains a value of 10 to 12 m. e. None of the soils examined appear 
to possess a pH value low enough for iron to become directly exchangeable. 
The relationship between thiocyanate color and soil acidity has been rein¬ 
vestigated. It has been found that the intensity of color is more closely related 
to the pH value of the soil than to the saturation deficit. ” 

lil^d method for lime requirement of soils, E. H. Bba.y and E. E* 
De Tube {Soil ScL, 32 (1931), No, 5, pp, 329-341, fig. i).—-The authors of this 
contribution from the Illinois Experiment Station, having found that at about 
80 per cent of saturation of the base-exchange capacity a pH value of 6.5 to 
7.0, satisfactory for sweetclover production, may be expected, reason that “if 
an indicator could he found whose color change comes at about this pH, one 
could then take a soil whose degree of saturation and base-exchange capacity are 
unknown, shake separate portions of it with a salt solution with varying known 
amounts of base, and determine what amount of base is necessary to bring about 
the desired change in color of the indicator, ” the cation of the salt used re¬ 
placing the H-ion content of the base-exchange complex with the formation of 
an acid which will be neutralized by tbe base added. “Experiments have 
^own that when Kd is the salt used, and Na^CX)* is the base used, this end 
point can be determined on soils of varying base-exchange capacities and de¬ 
grees of saturation by the use of bromothymol blue. The intermediate green to 
green-blue color of this indicator gives the end point for this determination. 
The procedure used was adopted after numerous trials with various salts, dif¬ 
fident indicators, and varying amoimts of water.” 

90567—52- 2 
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On this basis of theory and experiment, two methods were elaborated, the 
one for laboratory use in which 6-gm. samples of air-diled 10-mesh soil were 
treated in le^t tubes each with 1 gm. of potassium chloride and with sodium 
carbonate solution containing either 0.0062 gm. of sodium carbonate mono¬ 
hydrate or an integral multiple of this quantity (equivalent to 1 Lon of calcium 
carbonate to the acre of 2,000,000 lbs. of soil), together with bromothymol blue 
to indicate in which tube the nearest approach to the desired pll value has 
been made; the other for field use and providing for the use of compressed 
tablets of sodium carbonate monohydrate and potabsium chloride, for a meas¬ 
uring cup to replace the balance in sampling the soil, and for other adaptation 
of the technic to field conditions. 

The determination of lime requirement by the direct addition of calcium 
carbonate, G. P. Pebcival (Soil Set,, 82 (1931), N(k 6 , pp. 4^9-466, pi. i, 
figs, 2). —^In a contribution from the New Hampshire Baqperiment Station the 
author .shows it to be possible, from interpolation on the laboratory curve and 
by the use of a factor depending on the amount of organic matter* ... to 
calculate how much lime to apply in the field in order to obtain a definite pH ; 
and the marked advantage of liming to a definite pH value, in view of the facts 
that it is not necessary to lime to pH 7.0 and that crops vary from one to 
another in their soil pH requirements, is pointed out. 

•‘The Truog method EB, S. Sl, 43, p. 022] gives lower results," with the 
exception of one .soil. “ This soil was low in organic matter. There was more 
than a Ion's difference on some of the farms, and as these results were consist¬ 
ently low and since there was a personal element Involved in reading the color, 
the Truog was considered unsatisfactory. The Jones method also gave low 
results even though the factor 1.8 was used. However, this may be due to the 
need of a larger factor for New Hampshire soils. The results are better than 
with the Truog method, and, with a factor that varied with the type of soil, 
better results would be obtained. The lime requirement as deleimined by the 
pH was based on the type of soil, a.s deteimined by the Bouyoucos hydrometer 
method [B. S- B., 57, p, 7103, and a table prepared by Morgan, using alfalfa 
as the test crop." *The results are for the most part better than with the Jones 
method. 

“ The hydrolytic acidity results agreed best with the calcium carbonate figure. 
As in the Jones test calcium acetate was used, but the longer and more tho¬ 
rough mixing vriih the &oil, together with the different method of calculation, 
accounts for the improved results. From the exchange acidity results it is 
evident that New Hampshire soils contain very little exchange acidity, and In 
the majority of cases it can be disregarded as a factor to be considered when 
a field is to be limed.” 

A method of increasing the manurial valne of bone phosphate, N. D. 
Vtas (Imp, Inst. Agr. Research, Pu^a, JBttl. 204 (1930), pp. 21, pi. 1, fig, 1).— 
Inoculated composts of bone dust with sulfur and sand to improve the aeration 
of the mixture showed after 23 weeks an increase in phosphate availability 
(solubility in ammonium citrate solution) from an initial value of 17.76 per 
cent of the total to 92.8 per cent. The phosphate availability of an uninocu¬ 
lated compost reached less than 55 per cent in the same time. Charcoal, at 
first added to absorb a disagreeable odor produced during the process, further 
increased the rate of solubilization of the phosphate. Nitrogen availability was 
found also to increase in the sulfur compost 

Pot experiments with wheat showed increases in yield of the grain over that 
from an unfertilized control of 28.75 per cent from the compost with sulfur, 
sand, and charcoal, 20 per cent from superphosphate, and 16.25 per cent from 
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bone dust-snlfur-sand composts prepared without the use of the charcoal. Field 
plat experiments yielded similar indications with respect to the value of the 
compost, 

A recommended compost mixture was made up from 100 parts each of hone 
meal and sand, sulfur 25 parts, water 20 to 25 parts, and charcoal 6 to 7 
per cent of the weight of the compost. This mixture required to be kept moist 
but protected from rains for six months, after which it was ready for use 
as a fertilizer. 

AGSIOinTTJSAI BOTANY 

Plant sociology, fundamentals of the science of vegetation, J. Bkauw- 
Blawqxtet (Pfian&ensoziologiet Grundziige der Vrgetation&lcunde, Berlin: 
Julius Springer, 1928, pp. X+880, figs, 168).—-This book, No. 7 of the Biologlsche 
StudlenbUcher, edited by W. Schoenichen, deals in the first main section with 
the bases of plant communal life, in the second and much larger part with 
plant societies and studies thereon in a systematically analytical manner. 

Soil water relations as fundamental in plant growth, EE [trana title], 
H. Geadmann (Jahrh, Wiss, Bot, 11 (1928), A’o. 5, pp. 669-782, figs- U ) — 
A second moin part, following up that previously noted (B. S. B., 64, p. 211), 
deals generally with the dynamics of soil water, Including more particularly 
a general account of soil water movement, method and means of control of 
water supply and movement rate, and numerical data in some detail 
The necessity and function of manganese in the growth of Chlorella sp., 
E. P. Hopkins {Science, 12 {1980), No. 1876, pp. 609, 616).—The author reports 
that the growth of Chlorella sp. was increased from 10 to 600 fold by the ad¬ 
dition of 1 part of manganese to 6,000,000 parts of culture solution. Increasing 
the quantity of manganese decreased the growth. 

Both iron and manganese are considered essential to the growth of the plant 
The necessity of manganese and its toxidty Is explained by the statements 
that sufficient manganese mnst be present to insure the reoxidatton of the iron 
after its reduction by the organism, and a large amount of the element either 
results In too high a concentration of ferric ions or prevents its reduction by 
the organism. 

Manganese and the growth of Xiemna minor, EL F. Hopkins (Science, 74 
(1931), No. 1926, pp. 551, 552).—In continuation of his work with unicellular 
organisms, the author found that manganese was necessary for the growth of 
Lemna both when iron was added to or withheld from culture solutions. The 
author's experiments, which were repeated a number of times, are held to show 
conclusively that manganese is an essential element for Lemna and to suggest 
that it is possibly necessary for the growth of all green plants. 

Potassium doflciency in sugar cane, O. B. Habtt (Bot. Gae,, 88 (1929), 
No. 3, pp. 229-'261, figs, 14).—In this paper, dealing with the effect of varied 
amounts of potassium upon the growth, enzyme activity, moisture percentage, 
sugar content, cellular structure, and microchemistry of sugarcane, It is stated 
that cane started from cuttings In October and transplanted in November 
began to evidence potassium starvation in March, showing decreased growth, 
die-back, and deficiency in chlorophyll development, it being possible to secure 
a gradation in growth correlated with the amount of potassium used. Quanti¬ 
ties varying directly with the amount of potassium were weight of tops, blades, 
sheaths plus stems, roots, length of tops, breadth of leaf, and girth of stem. 
The potassium-deficient plants had the longer roots. The amount of potas^um 
needed by sugarcane for its usual physiological processes was less than that In 
Skive's solution (B. S. B., 86, p. 328). 
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Quantitative determinations were made of the activity of diastase, invertase, 
peptase, ereptase, and catalase in tops, blades, sheaths plus stems, and roots. 
Potassium may show a plus, minus, or zero effect as to increase of enzyme 
activity, the influence varying with the hind. age. and organ of the plant used. 
Potassium-deficient plants showed their greatest diastase activity In their topb, 
deaths plus stems, and blades, root activity being equal in all the iflants. 
Invertase activity in the blades was greater in the control than in the potas¬ 
sium-deficient plants, the activity in stems plus sheaths being equal Peptase 
activity in blades, in sheaths plus stems, and in roots was greatest in the 
controls. Ereptase activity was the same In all the plants. Catalase activity 
was greater in the plants supplied with potassium, exc^t in the roots, where 
it was equal in all plants. Since equalizing the potassium content of cane 
blades does not equalize the invertase acti\dty, it is thought that potassium 
may play a rdle in that enzyme. 

The tops of potassium-deficient plants showed less moisture than did the 
controls. Potassium-deficient plants had greater percentages of total sugars, 
reducing sugars, and sucrose than had the plants which were supplied with 
potassium. Greater llgnification occurred in the potassium-deficient plants, 
greater cutinization in the potassium-adequate plants. Lack of potassium was 
associated with abnormal distribution of the root-pith vessels, small size of 
vess^ and parenchyma cells in the stems, large cavities in the root cortex, 
and underdevelopment in the root hairs. 

Suggestions are offered as to the various causes of the symptoms of potassium 
starvation, also as to the greater resistance to low temperatures and diseases 
where found in plants supplied with potassium, and as to the linking, into a 
chain of cause and effect, of several derangements which are noted. 

Toxic effect of boron on fruit trees, A. R. G. Haas (Bot, Oaz,^ 88 
No, pp, figs. IS ).—^It Is regarded as now uell establii^ed that certain 

concentrations of boron are indispensable to growth in certain or all plants, 
though toxicity results with slight percentage increase. Kelley and Brown 
have shown (B. S. R., 60, p. 628) that boron is suflSciently present In certain 
soils and irrigation waters in southern California to injure severely citrus and 
walnut trees, and study by the present author has developed symptoms In the 
leaves of certain fruit trees similar to those in certain California orchards. 

Boron is toxic to plants in relatively small concentrations. Lemon seedlings 
are more sensitive to boron than are oranges. The young growth may be 
chlorotic when affected with ijoron. 

By use of the continuous supply flow method, the relationship was studied 
between boron concentration in the culture solution, the effect on tree growth, 
and the boron concentration in the leaves. 

The effect of boron on citrus depends upon the boron concentration and the 
concentration of ions in the nutritive solution. Increase of boron greatly 
intensified the tendency to mottle in the Valencia orange trees when grown in 
soli treated with sodium nitrate. From such a toxic agent as boron, citrus and 
walnut leaves may become thin, mottled, chlorotic, and crinkled. Ferric sulfate 
in various amounts tends to overcome the toxicity to lemon seedlings of boron 
cultures. S<Kalled insoluble borates may be increasingly absorbed and so 
become toxic. Unless sever^y and repeatedly defoliated, trees injured by 
boron may, after leaching with water, recover complete. Citrus and walnut 
trees affected with boron show reduced calcium and increased potassium, the 
composition being typical of mottled or immature leaves, and the foliage being 
plotted from becoming mature as regards ash composition as a consequence 
of the paralyzing action on the growth processes. 



1082] 


GSKBTIC6 


421 


Cellulose as enex^ source for free-living, nitrogen-binding microorgan¬ 
isms [trans. title], P. Tuoeila (Centol Baht [efa], 2. Abt, 75 {1928), yo. 8-U, 
pp. 17&-182). —is claimed that under the experimental conditions described 
Azotobacter in pure cultures can not utilize cellulose as an energy source for 
fixing nitrogen, though in mixed cultures with cellulose as an energy source 
free nitrogen from the air is assimilated by the organisms. These processes 
may be considerably favored by the addition of small amounts of mannite 
or glucose. 

The influence of radium on the metabolism of bacteria concerned vvith 
nitrogen metabolism in nature [tran& title], J. Stosxasia. and J. KfeTte A 
(Oentbl Baht [eta], 2. Abt, 74 (1928), Ko. 8-14, pp. 161-184, flg^ i).—In 1913 
(S. S. R., SO, p. 524), Stoklasa set forth the influence of radium emanations, 
particularly of a*, /5-, and 7 'rays, on the vital processes of bacteria which 
are concerned with the cycle of nitrogen in the laboratory and in the natural 
economy of certain plants. He has since studied and published (B. S. R., 
58, p. 828) facts ascertainable regarding the intensive influenc*e of air and 
soil radioactivity, and these statements are said to have been confirmed by the 
work of Kayser and Delaval (B, S. R., 62, p. 22). Such work, as since 
elaboratly developed and herein presented in systematic and tabular form, 
with discussion, is considered to show that the greatest amounts of carbon 
dioxide, as also of formic and of acetic acid, are found under the influence of 
radium emanation, and that under such circumstances the smallest Quantities 
of alcohol can be demonstrated. Quantitative comparisons are made regarding 
the influences of different emanations. 

Microbiology, B. F, Ltjtman (Neio York and London: MeGraw-Hill Book 
Co,, 1929, pp, Z+495, figs, 2II).—Molds, yeasts, and bacteria having many com* 
mon physiological diaracteristles are dealt with as a group. 

** The general scheme of presentation has been to describe ‘ types ’ In con¬ 
siderable detail; a method borrowed froip the zoologists. Types have been 
chosen which are common and have biological or practical Importance, If 
possible, both. As much as possible of both morphology and physiology has 
been connected to some type of mold, yeast, bacterium, or enzyme, and other 
facts described in terms of the types. , . . The beginning (general) chapters 
are the author’s solution of textbook work while a class is learning some neces¬ 
sary elementary technic in the laboratory. The final (diapters are an attempt 
to place before both teacher and student some of the theories, problems, diffi¬ 
culties, and controversies that confront the modem microbiologist.” 

GEKmCS 

Heritable characters of maize, XU, XTiTT, W. H. Bxsteb (Jour, Beredifg, 
22 (1981), Nos, 7, pp. 224, 22$, fig. 1; 8, pp, 250-252, figs. 4 ).—Two additional 
contributions to the series (B. S. R., 65, pw 818) are presented. 

XLL Dilute aleurone.—Dilute aleurone color (da) in com appeared to be 
produced by a genetic factor. Linkage between dilute aleurone and aurea (au) 
was indicated. 

XLIL Reduced cndospcrm^Beduced endospemn kem^ are described as 
very much smaller and usually shorter than normal kernels and often much 
fattened. Reduced endospenm is inherited as a simple Msudel ian recessive 
character, and its gene Roi has its locus in chromosome VIII about 15.5 cross¬ 
over units from Fps, which inhibits dormancy of the embryo in the seed stage 
of its development Eemels showing reduced endosperms are, on the average, 
smaller than reduced endosperm* and are usually less flattened. Reduced 
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endosperms also is inherited as a simple mendelian recessive, and its gene Res 
also is in chromosome VIII, very near Vp*. 

Radiation-indnced variation in cotton, W. R. Hoblachee and D. T. EIil- 
tOTTOH (Jour. Hcremty. 22 (1931). 8, pp. 253--262, figs, 7).—Cotton plants 

grown by the Texas Experiment Station from X-rayed dry cotton seeds included 
among their numbers numerous dwarfs, and there were plants with branched 
and fused cotyledons, crumpled leaves, and numerous variegations in leaf color, 
including sedlorial chimeras, central stems missing, and mutations in leaf 
shape. 

A cytological study of Capsicum aimuiun, P. D. Dixrr (Indian Jour, Agr, 
Sd,, 1 (1931), ]\"o. 4, pp, il9-Ji3S, pis. 5, fig* I).—Studies at the Imperial Insti¬ 
tute of Agricultural Research at Pusa revealed 24 diploid chromosomes in 
C, annuum. The general morphology of the root tip cell and the process 
of somatic mitosis are discussed. 

Investigations of the inheritance of color and markings in HOhenfleck 
cattle [trana title], R, Pfahles (Ztschr, InduUive Ahstam. u. Vererlmngslehre, 
58 (1931), Xo. A pp. m-221, figs. 7).—This study was made on Hdhenfleck and 
black-spotted Lowland cattle and showed no relation between the amount of 
spotting on one side or on the whole animal, shade of color, or sex. By de¬ 
fining three degrees of spotting it was found that the amount of spotting was 
inherited, but not in any simple manner. The character of the offspring was 
intermediate between that of the parents. Positive correlations were observed 
in both the amount and intensity of color between the dams and their 
daughtera 

A hen with variable plumage color, 0. B. €k>i>BET and D. H. Reii> (Jour, 
SereditVf (1931), No. 2, pp. 59^2. jigs. An account is given, from the 
Texas Agricultural Coll^, of a hen which was a Barred Plymouth Rock, 
hut on molting her feathers were mainly white. Breeding tests showed her 
genotype to be that of a Barred Plymouth Rock hen. Subsequently she molted 
and her plumage was that of a typical hen of that breed. 

The effects of selection on eye and foot abnormalities occurring among 
the descendants of X-rayed mice, 0. C. Little (Amer, Nat,, 35 (1931), No. 699, 
pp. 54 0-375, flg. I).—By selection from mice showing eye and foot abnormalities 
induced by X-rays It has been possible to dev^op strains in which 92.9 per 
cent exhibit eye abnormalities and other strains in which the percentage show¬ 
ing foot abnormalitUes has been increased to 88.2 and 85,1 per cent. The per¬ 
centage of eye abnormalities in these lines was only about 0.6. Progress was 
also reported in the selection of strains showing high anterior or posterior 
foot abnormalities. Modifying factors appear to play an important rOle In 
determining the Incidence of anterior and posterior and right and left foot 
abnormalities. 

A possible explanation of the apparently irr^ular inheritance of poly- 
dactyly in poultry, J. B. Hutchinson (Amer. Nat, 65 (1931), No. 699, pp. 
375-379).—This is a discussion of the paper by Punnett and Pease (B. ^ R, 
62, p. 726), in which it is pointed out that the results reported in that paper 
may be explained on the theory that dominance is controlled by genetic 
factors. 

Effects of breed on embryo size In the domestic fowl and the rabbit, 
T. d Bteelt (Science!, 74 (1931), No. 1926, pp. 546, 547)^ —Continuing the dis¬ 
cussion by Castle and Gregory of a previous paper (B. S. E., 65, p. 725), the 
author found on further study that the blastoderms of the Single Comb White 
Leghorns and Single Comb Rhode Island Reds did not differ significantly. 
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Linkage studies in sheep, B. Wassin (Jour. Eeredity, 2Z (1931), No. I, 
pp. 9-1$, figs. S). —In studies of linkage in sheep at the Central Station for 
Animal Genetics, Union of Socialistic Soviet Bepublics, it was concluded that 
There was no linkage between the dominant factors for additional nipples, 
presence of wattles, and a white stripe around the neck designated as “neck¬ 
lace.” There appeared to be a lack of independent segregation between the 
factors for dominant white and the nipple and wattle characters. 

A Lamarckian experiment, H. S. Colton (Amer. Nat, 65 (1931), No. 699, 
pp. 343-350, fig. f).—The fore limbs of rats were removed at from 4 to 12 days 
after birth in six generations, and the length of the tibia, fibula, and size of 
certain muscles compared with unoperated litter mate controls. Although the 
proportions of the leg hones and muscles changed as a result of the changed 
manner of locomotion, there was no indication that these changes were 
hereditary. 

Studies on the inheritance of structural anomalies in the rat, H. D. Kinq 
\Amer. Jour. Anat., 48 (19S1), No. 1, pp. 231-260, figs. S). —^Xhe hereditary basis 
of several defects In the rat was studied. It appeared that taillessness and 
anophthalmus were somatic variations and not hereditary. Thyroid and para¬ 
thyroid deficiencies were probably hereditary, but the mode of inheritance was 
not determined. Microphthalmus was due to the interaction of several genetic 
factors which were recessive to the normal in outcrosses. There was a greater 
tendency for microphthalmic eyes to appear on the right than on the left 
side of the head in cases where unilateral microphthalmus existed. 

Irradiation of the ovaries of guinea pigs and its effect on the oestrons 
cycle, I. T. Genthee (Amer. Jour. Anat, 48 (19S1), No. 1, pp. 99-W, figs. 11).— 
Exposing the ovaries of female guinea pigs to strong doses of X-rays resulted in 
general in the degeneration of the developing follicles and subsequent hyper¬ 
trophy of the theca interna cells of the follicles. The degeneration of the 
follicles was more pronounced with short exposures to unaltered X-rays than 
with long exposures to filtered X-rays. A few follicles matured in such ovaries, 
usually with atresia occurring before ovulation, but some corpora lutea were 
formed. Irregular oestrous cycles were observed in such animals. 

The general results indicated that the follicular hormone necessary for the 
initiation of the oestrous cycle is elaborated by the maturing follicles, and that 
the corpus luteum produces a secretion tending to prevent ovulation. 

The development of the mammary gland as indicated by the initiation 
and increase in the yield of secretion, 0. W. Ttbneb (Missouri 8ta. Research 
Bui. 156 (1931), pp. 49, figs. iS),—The results of a study of the mammary secre¬ 
tions of dairy females from birth through puberty and pregnancy ai*e reported. 
Secretion prior to puberty appeared to be a rare phenomenon, but secretion 
began at puberty and increased with the recurring oestrous periods. During 
pregnancy the amount of secretion remained constant or decreased until about 
20 days before parturition, when a very rapid increase was observed. 

The development of the mammary gland is correlated with ovarian behavior, 
but lactation appeared to be initiated by the hormone of the anterior pituitary. 

By milking cows prior to parturition normal milk was obtained, and the prac¬ 
tice appeared to be beneficial as far as the dam was concerned, but the colostrum 
was not available for the call 

Although a heifer spayed before puberty failed to produce any secretion, a 
spayed heifer in which an ovarian graft was implanted in the neck region pro¬ 
duced a maximum of 5.6 lbs. of milk of normal appearance, fat content, and 
specific gravity. 
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Considerable data are given ou the composition of the mammary secretions 
and the quantity by quarters during puberty and pregnancy. 

The relation of the anterior pituitary hormones to the development and 
secretion of the mammary gland, C. W. Ttjbneb and W. U. GASDim (Missouri 
Sta. Research Bui. 158 U931), pp. 51, figs. 2^).—A review is given of the rela¬ 
tionship of the hormones of the pituitary gland to the development of the 
mammary gland and lactation. The results of four experiments are presented 
in which the effects on the mammary glands of rabbits of the administration 
of the oestrum-producing hormone from the urine of cows, simultaneous injec¬ 
tion of large doses of the oestrum-producing hormone and extracts of corpora 
lutea, Injection of alkaline extracts of the anterior pituitary gland, and injection 
of extracts of the whole pituitary were studied. 

Moderate doses of the oestrum-producing hormone produced no significant 
changes in the mammaiy glands of mature rabbits when administered daily 
for 21 days, but when adminisrered in large amounts with corpus luteum extract 
a slight secretion of milk was Induced. In case pseudopregnancy occurred as 
a result of the intravenous Injections of too small amounts of the gonad-sti^ji- 
nlating hormone to be effective when administered subcutaneously, the accom¬ 
panying development of the mammary glands occurred. The alkaline extract 
of the anterior pituitary induced lactation in castrated females comparable to 
that following parturition. 

It appeared from this study that the initiation of milk secretion was due to 
a definite lactation-stimulating hormone present in the pituitary gland. 

A study of the causes of the normal development of the mammary 
glands of the albino rat, C. W. Tubijer and A. B, Schultzk (Missouri Sta. 
Research Bui. 151 {1981), pp. 45 , figs. 65).—A detailed account is given of the 
anatomical changes associateil with the development of the mammary gland 
in the normal albino rat through embryonic and postnatal life. 

In experimental studies small amounts of the oestrum-producing honnone 
were found to stimulate growth in the duct system of castrated immature male 
and female rats similar to the development normally occurring from birth to 
puberty. Large amounts of the oestrum-producing hormone caused limited 
lobule proliferation somewhat greater than that characteristic of tlie mammary 
gland of the virgin adult female, but not equal to the development in females 
at advanced pr^ancy. A somewhat greater proliferation was Induced by the 
simultaneous injection of corpus luteum extract witli five rat units or more 
of the oestrum-producing hormone, although the administration of the corpus 
luteum extract alone did not produce significant changes in the mammary 
gland. In no case was development induced comparable to that In advanced 
pregnancy. It is suggested that perhaps the reasons for this failure were the 
Improper proportions of the two hormones, or that one or the other was admin¬ 
istered in ins uffi cient amounts, or that these two hormones were not all that 
is required to cause the development of the mammary gland associated with 
advanced pr^ancy. 

Implantations of pituitary grafts for short periods or the administration 
of an extract of sheep's pituitary did not produce significant changes In the 
mammary gland of castrated females, and were ineffective in initiating miiir 
secretioiL 

The function of some organ other than the ovary in the development of the 
mammary gland was indicated by the fact that in adult males marked lobule 
proliferation was observed. 

The anatomy of the mammary gland of cattle.—11, Fetal development, 
a W. TtmwEB (Missouri Sta. Research Bui 160 (1981), pp. 89, figs. 56).—In 
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coBtinning this series (B. S. E,, 63, p. 626), the developmeBt of the mamznary 
structures is described, based on the study of 58 fetuses varjing in crown 
rump length from 26 to 84 cm. Special attention is given to the canalization 
of the primary sprout forming the streak canal and the cisterns o£ the teat and 
gland, the primary milk ducts entering the cistern of the gland, the transition 
of the mesenchyme tissue as an indication of the mode of formation of the 
future gland lobules, supernumerary teats, and the union of the glands. The 
characteristics of the bovine udder at birth are also described in some detail. 

It is pointed out that the morphology of the udder of the female develops at 
a very early stage, while in the male udder development Is entirely lacking. 

A case of snperfetation in sheep [trans. title], A Pewtzon {Ztsohr. ZUdht, 
Relhe B, Tierzucht. u. ZiicTifunffahioU 21 (19S1), Xo, 2, p. EJ).—A 5-year-old 
Hambouillet ewe was bred Iwuce, but with 35 days between services. She 
produced one normal lamb 151 days later, but lactation did not start until a 
second normal lamb was bom 34 days after the first. 

HELD GSOPS 

Modem methods of field experimentation, C. H. Goulden (8cL Apr., 11 
(1931), No. 10, pp. 681-701). —^Methods of conducting field experiments as devel¬ 
oped at the Bothamsted Experimental Station by E. A. Fisher and associates 
are outlined, with pairticular attention to methods of calculation. Discussicm 
is accorded general principles, randomized experiments, calculations and formu¬ 
las for analysis of variance tests, complex experiments, analysis of variance 
applied to seasonal effects in field experiments, and the shape of field plats. 

The technique of field experiments ([Rothamsted Efcpt Bta., Marpendetkl, 
RotJmmted Confs. No. IS [1931}, pp. 64. ftgs. 2 ).—^This report of a conference 
held at Rothamsted on May 7, 1931, under the chairmanship of A, D. Hall, in¬ 
cludes a foreword by E. J. Russell and papers on Principles of Plot Bx^ri- 
mentation in Relation to the Statistical Interpretation of the Results, by R. A 
Fisher (pp. 11-13); Methods of Field Experimentation and the Statistical 
Analysis of the Results, by J. Wishart (pp. 13-21); The Technique of Grass¬ 
land Experiments, by R. G. Stapledon (pp. 22-28); The Technique of Variety 
Trials, by S. F. Armstrong (pp. 28-36); Multiple Schemes of Fidd Experi¬ 
ments, by A. H. Lewis, A. D. Manson, and J. Procter (pp. 36-42) ; The Tech¬ 
nique of Horticultural Experiments, by T. N. Hoblyn (pp. 42-49); Practical 
Details of Experimentation on Ordinary Commercial Farms, by H. V. Gamer 
(pp, 49-53) *, Methods of Estimation of Crop Growth and Yield, by D. J. Watson 
(pp, 64-60); and The Importance of Held Experiments, by T, H, J. Oarroll 

(pp. 60-68). 

Wyoming forage plants and their chemical composition.—Studies No. 9, 
0. 0. McCbeabt (Wyoming Sta. Bui. 184 (1931), pp. 23, fig. 1). —Continued 
studies (E. S. R., 58, p. 530) on the food value of forage plants dealt with 
seasonal changes in herbage, largely of grasses and used for summer and winter 
pasture, and in evergreen plants, bushy in nature and used for winter pasture; 
the effects of close grazing; and the composition of forage plants from the Red 
Desert and from Teton County and Yellowstone Park. Some of the observations 
have been reviewed earlier (E. S.R,, 68, p. 180), 

In ungrazed pasture grass the percentage of crude protein was found highest 
in the spring at the start of growth In April or klay, but after the first few 
weeks of growth to decrease gradually until fall, reaching the minimum when 
all leaves and stems were dead. This decrease as the season progressed was 
noted in both nonprotein and albumluold nitrogen. In pasture grass cut dos^ 
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the percentage of crude protein f^l and rose with a decrease or increase of 
ratnfalL Contrariwise, the percentage of crude fiber increased with the advance 
of season and decreased with the increase of ralnfalL The percentage of phos¬ 
phorus varied directly with the crude protein. 

Cutting tests indicated that by close grazing a larger quantity of protein and 
less fiber is obtained than by infrequent grazing or no grazing; hence the most 
food is to be obtained from a pasture by close grazing. 

Common sage (Artemisia tridentata), salt sage (Atriplex nuttaUli), and 
i^adscale (A, coafertifolia) showed an increase of sugar starting in summer 
and reaching a maximum in late winter and spring, nonreducing sugars having 
the highest percentage in January and reducing sugars in April. The crude 
protein, crude fiber, and ether extract in these plants were practically constant 
during autumn and winter. 

[Crops experiments in Montana] (Montana 8ia, Bpt» 19S0, pp. 18, 19 ).— 
Fallow’ing dry land, as a rule, produced more nitrates in the soil and produced 
wheat having a much higher protein content than that grown on land cropped 
continuously, AU proteins did not appear to have equal value in determining 
the quality of wheat. In the late dough stage of wheat a light frost did not 
injure its worth for producing a flour of high quality. 

Analyses of fodders in districts where bone chewing by cattle was observed 
revealed a decided lack of phosphorus in the soil. Application of a phosphate 
fertilizer to meadows resulted in increased yields and percentages of phos¬ 
phorus in the crops. Phosphorus applications markedly increased yields of 
sugar beets and alfalfa in certain areas and also benefited com, wheat, and 
potatoes. 

[Agronomic work in Xorthnmberland County« England] (Northuml, Co, 
Ed. Com. Buis. (1980), pp, 4-6, $-66, pL 1; U (1981), pp. 9-86, pt i).— 
Experiments with field crops at the county experiment station at Cockle Park 
reported on for 1929 and 1930 and for various periods were along the same 
general lines as noted heretofore. (E. S. B., 63, p. 224). The work for 1930 
was reported by J. A. Hanley. 

Pbytotecimology and genetics [trans. title], V. Bobbt (Min. Agr. [Pranoe], 
Hup. Fonct. Inst. Recherches Agron., 1927, pp. 161-184; 1928, pp. 25Jh274; 1929, 
pp. 296-S52; 1930, pp. S5I-}i0).—Crop improvement studies in 1927,1928, 1929, 
and 1980, carried on at experimental stations in different sections of France 
in cooperation with the Institute of Agronomic Hesearch, included breeding 
work with wheat, rye, oats, barley, potatoes, flax, and horse beans; baking 
tests with wheat varieties and selections; and trials of varieties of stock 
beets and miscellaneous legumes. 

[Agronomic experiments in Guam], C. W. Edwaeds and J. Gmssmo 
(Oaam 8ta. Rpt 1930, pp. 1, 2, 9-1$, 15,16, figs. If).—Variety tests with cow- 
peas, legume cover crops, lawngrasses, sweetpotatoes, and yams, and cultural 
and adaptation trials with forage grasses are reported on again (E. S. E., 
64^ p. 823). Trellised yams again decidedly outylelded those not provided with 
supports. 

Of different varieties of coarse forages, Napier and Guatemala grasses were 
found weU adapted to nearly all the local fertile soils, whereas Japanese cane 
was not suited to upland districts of northern Guam. Japanese lawngrass sur¬ 
passed either centipede or Bermuda grass for lawns on an upland easeajo soil, 
especially during the dry season. The fiber plants henequen, sisal, and xnagu^ 
grew well on a rocky limestone hillside. The legumes best for improving the 
soH, snppresMng weed growth, and preventing soil erosion Included Tephrosia 
spp., kalomu (CaXopogonAum mvmnoides). Black Mauritius v^vetbean, and 
seguldillas. 
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Sisal and other agave fibers, P. Tobieb (Sisal md Andere Agavefasem, 
Serhn-Charlottenlurg: Walter Bangert, 1931, pp. Tll+lOi, figs. 44).—Practical 
information is presented on the agares as fiber plants, characteristics of the 
fiber, cultural and field methods and harvest practices used in different pro- 
ducing regions, and extraction, spoming, and utilization of the fiber. The 
bibliography lists 45 titles. 

Alfalfa, O. E Hettser (Die Luzei-ne. Berlin: Paul Parey, 1931, pp, VI1I+2S8, 
Hgs, 10), —^The information assembled in this monograph in successive chapters 
is concerned with the value of alfalfa as a forage crop, its origin and migra¬ 
tion, species, species hybrids and types, producing regions, structure and growth 
of the plant, climate and soils, production practices, harvesting and utilization, 
seed growing and breeding, varieties and seed sources, diseases, insect pests, 
and weeds. 

Com silage production, J, E. Metzgee and R. Ij, Sellman (Maryland Sta, 
But 329 (1931), pp, 12), —^Variety tests with corn for silage on Leonardtown 
silt loam from 1918 to 1929 showed Cocke Prolific, Eureka, and other smooth- and 
shallow-dented corns to lead in total tonnage in good and averr'ge seasons. 
Costs per acre of producing silage ovtr the period 1925 to 1930, based on aver¬ 
age acre yield of 12,87 tons, averaged $33.87, of which manure, lime, and 
fertilizer cost $11.72, lard preparation $3.93, seed and planting 98 cts., cultiva¬ 
tion $3.22, and harvesting and storing $14.04, or an average cost of $2,92 per ton. 

Among a number of silage supplements, rye planted from September 15 to 
October 16 made a higher tonnage of green material with a lower moisture 
content than did later plantings. Wheat appeared to be a better companion 
crop than rye for vetch as a pasture supplement. A 5-year dairy rotation of 
milage corn, winter barley, and alfalfa (3 years) is outlined. 

Progress report on mechanical application of fertilizers to cotton In 
South Carolina, 1930, Q, A, Comings, A. L. ifEHBiNG, G. H. Sebviss, and 
W. H. Sachs (U, 8, Dept, Agr, Giro. 192 (1931), pp, 32, figs, 8).—Methods of 
applying fertilizer to cotton were studied as a continuation of experiments on 
other phases of the problem (E. S. B., 63, p. 482) and under similar 
cooperation. While placement of fertilizer in relation to the seed received 
major attention, the effects of irregular distribution, size of fertilizer particles, 
concentration of the fertilizer, and <;plit applications were also considered. The 
experiments were conducted in South Carolina at the Pee Dee Substation on 
Boston fine sandy loam, at the Sandhills Substation on Norfolk coarse sand, 
and at Clemson College on Cecil sandy clay loam. 

All methods of application used, with the exception of the fertilizer in im¬ 
mediate contact with the seed, resulted in satisfactory stands of cotton under 
tlie favorable moistime conditions prevailing at germination on Cecil sandy clay 
loam. On Huston fine sandy loam, with unfavorable moisture conditions, 
fertilizer applied 8 in. or less below the seed injured germination considerably, 
being more severe at shallower depths and very harmful where in contact with 
the seed. The appearance of plants above ground was delayed where the 
fertilizer was placed 4 in. below the seed. With all placements at the sides 
of the seed, plants emerged as rapidly and in as large numbers as on unferti¬ 
lized rows. The effects of fertilizer placement on germination on Norfolk coarse 
sand with rather favorable moisture conditions resembled those on the Buston 
fine sandy loam. Stands on Cecil sandy clay loam were not affected appreciably 
by increases in the rate of a high-analysis fertilizer from 200 to 400 or 600 lbs. 
per acre, whereas such increase was attended by injury to stands on the other 
two soils where fertilizer was applied in a t.76-in. band 2 in. below the seed 
and where mixed with the soil but not where the fertilizer was applied at the 
sld^ of the seeds. 



428 


BXPBEIMBK'T STATION RECOBD 


CVoLet 


The highest yields were obtained with the tertillzer placed closest to the 
seed when injnry to germination was not serious. The optimum distance be¬ 
tween seed and fertilizer may depend upon such factors as the soil, its moisture 
content, and climatic conditions. On the lighter textured soils fertilizer applied 
In bands on each side of the seed gave best yields, while applications in narrow 
bands below the seed were best on the sandy clay loam. On the latter soil mix¬ 
ing the fertilizer with the soil did nor increase the yield of seed cotton. Where 
fertilizer was applied below the s^^ed, currently a common practice, beneficial 
results seemed to fellow from using part of the fertilizer at planting and the 
remainder as a side dressing after chopping where large quantities were used 
on the light-textured soils. The irresular distribution of fertilizer resulted in 
lower j-ields of seed cotton. Size of fertilizer particles appeared to be a factor 
In the efficiency of the fertilizer. Localization of the superphosphate through 
the u^e of granular material was indicated as desirable. 

studies in oats, [ni-lV (JLrn. Appl. BioL, IS (19S6), No. 4, PP- 
555^59, fiffs. $; 18 (IBSl), yos. i, pp. S7--55. figs. 7; pp. m-202s flga, 5).— 
Three additional papers of this series (E. S. R., 57, p. 430) are presented. 

[II]. The effect of the pre-treatment of the parent crop vpon the aeed pro¬ 
duced, its germination, and subsequent growth, M. G. Jones and M. A. H. 
Tindter.—^The germination and growth rate at the Welsh Plant Breeding 
Station of Record oats from seed produced under different environmental condi¬ 
tions showed that both time of planting and environmental conditions affected 
the mean weight of the seed produced. Maturity was largely eliminated as a 
factor, being closely related to meteorological conditions prevailing just before 
and during harvest. The relative proportions of single kerndied spib:elets, the 
size of the kernel, and especially the nnmber of spikelets per panicle, were 
among panicle characters that seemed most readily influenced by seasonal and 
agronomic conditions. The usual germination tests gave satisfactory indica¬ 
tions of field stands. Grading the seed samples increased the number of heavy 
kernels and of plants established during the first two weeks but did not make 
the yields of all lots equal, suggesting that other factors are operative in this 
respect Heat seemed to be a suitable method to gain farther information as 
to the seed's vigor. Little indication of the plant's capabilities was discernible 
in seedling b^vior. 

m. The inter-relationship of the parts of the oat plant during development, 
M. A. BL Thicker and M. G. Jones.—The side tillers and main of cg>aced 
oats plants were removed at successive stages of development and the after¬ 
effects observed upon the growth rate of roots and shoots. Removal of lateral 
branches in developmental stages, during which they depended upon the parent 
branch, resulted in an accelerated rate of growth of the parent axis. Removal 
of any part of this growth, actively engaged in photosynthesis, depressed the 
growth rate of the plant as a whole. Such changes were reflected in the root 
system and the ratio of root to shoot The observations had a close relation to 
earlier studies (E. S. B., 49, p. 627) on the relative yield of grain and straw 
(♦btalned from a variety. In late raultitillered varieties, 1. e. the heavy straw 
ylelders^ the relationship of plant parts more closely corre^nded to that ob¬ 
served undmr wide than under (dose spacing, whereas early varieties in general 
beiuivior resembled more nearly plants spaced closely or grown at wide in¬ 
tervals with tUlers removed. 

IV, The inftuente of climatic factors upon the growth of a spring soum va¬ 
riety Record,'* M. A. H. Tincker and M. G. Jones.—Oats plants were taken at 
weekly intervals and the leaf area measured and the dry weight of the top 
growth recorded. The unit leaf rate (of Briggs, Kidd, and West, B. S. 45, 
p. 5!^) was found to be corr^ted with the previous rainfall and also with the 
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temperature during the period of growth in which the plants form new leaves 
and increase their leaf area. The relative rate at which the leaf area in¬ 
creased was correlated also with the previous rainfall; high rainfall Insures 
leaf development. The rate at which the area increases was correlated nega¬ 
tively with temperature under field conditions. When the relative rate of in¬ 
crease of the dry weight of the tops served as the growth index it was not 
possible to trace out significant relationships with meteorological data. 

Sources of Irish Gobbler seed potatoes, J, Bushnezx (Ohio 8ta, Bimo. Bui, 
15S (mi), pp. B23-BS8, fig. J).—Comparative tests during 1929,1980, and 1981 
of certified Irish Cobbler seed potatoes from several sources showed aU lots 
practically free from disease and giving excellent stands. The highest yielders 
in each test were from Michigan or New York. The apearance of a sample of 
seed potatoes was not an Index to its capacity to produce high yields. Total 
yields of home-grown seed In two tests at Marietta about equaled those of 
certified samples, although they included a larger proportion of small tubers. 
It was suggested that spring-crop Irish Cobblers might be suitable for seed if 
special attention were given to storage. 

Productiou of early potatoes in Germany, P. Fbiebe (Der Deutsche FrUh- 
kartoffelbm und Seine Anbauteohnih, Berlin: Paul Pareg, 1931, pp, 100, 
figs. 38). —This book discusses the economic bases, the current status, and 
production practices and problems of the growing of early potatoes in Germany. 

Potato storage in the Central Provinces, J. F. Dastdb (Agr. md lAvestodh 
in India, 1 (1931), No. 4t PP- 374-381, pis. 2). —The results of experiments on the 
storage of potatoes under conditions existing in the Central Provinces of India 
are reported. It was shown that during the moxisoon months potatoes can be 
preserved as seed better in a less humid place than in a moist one. During the 
summer months potatoes can be pr^erved underground at a very small cost 
and without any appreciable loss. 

Variety tests of sugarcanes In Donisiana during the crop year 1929—80, 
G. Ajbgbnbaux, I. £. Stokss, and R. B. Bisiaitd (U. 8. Dept. Agr. Oiro. 187 
(1981), pp. 24) •—^Results of sugarcane variety tests in Louisiana in the crop 
year 1929-^ were in remarkably close agreement with those in previous years 
(B. S. B., 65, p. 182). The seasonal conditions, methods, fi^d results, and mill 
tests are described, the data for the year and for the x>eriod 1926-'1930 are 
summarized, and the origin and characteristics of O. P. 807 and Co. 281 are 
outlined. 

Of the mosaic-tolerant varieties P. O. J. 36, P. O. J. 36-M, P. O. J, 218, 
and P. O. J. 234, now in general cultivation, P. O. J. 218, generally established 
as the standard variety, is outstanding for its record of satisfactory compara¬ 
tive performance in good and in bad years. It is, however, subject to severe 
lodging, and its apparent susceptibility to injury from red rot may seriously im¬ 
pair its future usefulness. P, O. J. 86 consistently produced cane lower in 
yield and quality than P. 0. J. 213, disadvantages appearing to more than 
offset its larger barrel and greater resistance to lodging. P, O. J. 36-M la dis¬ 
tinctly preferable to P, 0. J. 36. The quality of its cane was generally com¬ 
parable to that of P. O. X 213, although yields were generally lower, a dis¬ 
advantage partly compensated for by superior field handling qualities resulting 
from its larger barrel and comparatively erect growth. P. O. J. 234 cone^stently 
produced an unusually high quality of cane which justified its continued cul¬ 
tivation in spite of rather poor stubbllng qualities and comparatively low yields 
of cane. 

0, P. 807 during the three years grown in comparative plantation tests con¬ 
sistently indicated a remarkably high acre production of cane and sugar and 
afforded cane usually comparable with P. O. J. 213 in juice analyses. Its 
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higher fiber content may necessitate certain mill adjustments and changes, and 
because of its recumbent habit of growtli it is more difficult to harvest and 
transport than varieties with a more erect growth habit. It also was charac¬ 
terized by extreme vigor, high yields on poorly drained heavy soils, resistance 
to red rot in the field, and tolerance to cold. Co. iiSl produced cane of higher 
sugar content than that of P. O. J. 213, and in stubbiing qnahties, especially 
when harvested early in the season, appeared to be distincily superior to 

p. o. J. m 

Eaqperiments in curing Sudan grass hay, B. C. Kathlb and B. fl. Mobeish 
(MieJiigan 8ta, (juart BuL, Ik Xo. 2, pp. lOl-lOSi ,—Cut August 10,1931, 

during cool and slightly cloudy weather with practically no precipitation, 
Sudan grass hay was cured by eight different methods. When quality of hay, 
time of curing, and economy of harvest were considered the res»ulls favored 
curing the hay one or two days In the swath and then raking it with a side 
delivers rake Into a tw^^-^wath windrow, where, unless rain interferes, curing 
IS completed without further attention. 

Factors which influence spontaneous selt-iertiiization In sweet clover 
(Mehlotus), L. E, Ktsjc and T. M. Stevenson (Canad, Jour. Research, 5 
{19S1}, Xo. 3, pp. 313^-323, pL 1, fig. 1 ).—^Factors described as seeming to influ- 
e*ice the tendency of sweetclover to produce seed by sp<»ntaneous self-fertiliza¬ 
tion include length of stamens, stage of flower development when pollen is 
liberated, dlstriburion of free pollen within the flower, s.ze of cavUy in the 
upper part of the keel, quantity of ptiUen, condit'on of pollen, and receptivity 
of the stigma. Although the nonnal condition in certain plants of white 
sweetclover (df. all»a), spontaneous self-fertilization was not found to occur 
in any yellow sweetcl< ver except Bedfield Yellow. True breeding lines of 
If. alba isolated consisted of natural self-fertilized plants, and other lines 
isolated did not produce seed unless the flowers were manipulated. M. alba 
consists of a mixture of normal self-fertilized plants and plants random pol¬ 
linated, especially in certain varieties, as Arctic. The character of spon¬ 
taneous self-fertilization showed clear-cut segregation in a selfed line of 
if. alia. The efficiency of the suction method of emasculating sweetclover 
flowers (E. S. B., 62, p. 513) api/eared to depend on their peculiarities. 

A method of describing wheat glomes, B. Klegan (Set*. Apr., XI {1931), 
A’o. 10, pp, 702, 703, fig. 1). —^A diagram drawn each year ^ows the average 
measurements of 50 glumes selected annually, 1 fr« m each of 50 head^ of the 
wheat variety under study. Averages of data for any period of years can be 
^own likewise. Comparison of the diagrams from annual data with that 
from average data for a period permits the observer to study the influence 
seasonal conditions may exert quantitatively on glume character.^. 

The source and natnre of variability in a strain of Marquis wheat, J. B. 
BUebinoton (h'ei. Agr., 11 (1930), Xo. 1, pp. kJroo, figs. 2).—In 1925,1,220 single 
Xdants of the nonunifonn strain of Marquis No. 7 (E. S. B„ 58, n. 136), har¬ 
vested at random at the University of Saskatchewan, were classified as type O 
typical Marquis, B differing distinctly from Marquis ta spike and spikelet 
characters, and tyiie A plants more or less intermediate morphologically be¬ 
tween C and B or differing widely from these in one or more characters. 

Various progeny tests and a cross between C and B indicated that natural 
crossing was re^^xmsible for most if not all of tyi^e A plants. The likelihood 
of natural crossing makes it inadvisable to grow different wheats in close 
proximity. The proper time for the removal of an off tyi>e plant appeared to 
he between heading and flowering, for the damage from natural crossing occurs 
during the flowering period. Environmental effects appeared to obscure easily 
smU gen et ical simUaritieB and differences. Beak shape was indicated as the 
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best character for the recognition of intermediacy in a given plant, and glume 
shape was nearly as good, whereas spike shape and spike density were worth 
Uttle. 

A coBiparisonL of commercial wheat varieties in Michigan over-State 
tests, H. C. Ratheb and G. F. We2tner (Michigan Sta. Quart. Bui., I 4 (1931), 
1 ^ 0 . 2, pp. 05),—Tests during two years with leading commercial wheat 
varieties from Michigan, Ohio, and Indiana, including Nabob, Fulhio, Trum¬ 
bull, Bed Bock, Michigan Amber, Bald Bock, Fultz, Gladden, and Berkeley 
Bock, all soft red winter, and American Banner, a soft white winter wheat, 
indicated that these varieties are similar in yield when seasonal conditioDS 
are favorable. 

Study of the weeds of alfalfa fields of Iowa, A. L. Heeshey and L, H. 
Pammel (loi^a Acad. 8c.. Proc., S7 (1930), pp. 77-S5).—^Readings taken In 16 
alfalfa fields in 13 counties in Iowa in 1928 and 1929 showed the predominating 
weeds before the first cutting (in June) to be common and yellow foxtails, 
sour dock, and in some fields squirreMall grass, quack grass, bluegrass, and 
occasionally goat’s beard; just before second cutting (in July or early August) 
foxtails, barnyard grass, small ragweed, bluegrass, heartsease, smartweed, 
quack grass, and occasionally goat’s beard; and Just before the third cutting 
small ragweed, foxtails, barnyard grass, heartsease, and sour dock. 

Some weeds of Iowa, Florida, lower Bio Grande Valley, Cuba, and India 
compared, L. H. Pammex (Iowa Acad. Set. Proc., 37 (1930), pp. 143-^149 ).— 
This contribution from the Iowa State College lists important weeds In the 
regions indicated above and discusses weed migration, especially as to Laetuoa 
scariola, Solanum carollnenae, Bidens involuorata, B. leucantha. Convolvulus 
arvensis, and several grasses. 


HOETICTJLTTraE 

After-ripening, germination, and storage of certain rosaceous seeds, 
W. Cbockeb and L, V. Babtow (Co7itrih. Boyce Thompson Inst, S (1931), No. 3, 
pp. 38S~-404, 2).—At the Boyce Thompson Institute it was found that apple 

seeds which had been held in dry, warm storage for 2.5 years germinated 
quite well when properly afterripened at low temperatures in moist granulated 
peat (pH 4) or in neutral granulated 3 ?eat, suggesting the possibility of keep¬ 
ing apple seed for some time. Germination was, however, ’ess than with 
6-months seeds. Constant temperatures of 1** and 5*’ 0. maintained for 3.5 
months or a fluctuating temperature between 5 and 10’’ gave good results, 
while 10^ constant was apparently too high. One month of afterripening, 
irrespective of temperature, was not enough for best results. Apple seeds 
taken from pomace gave poorer and slower germination than seeds taken 
directly from fruits. Seeds were afterripened in cold storage apples. 

For peach seeds I** was apparently a little too low and lO** not too high. 
The removal of the pericarp increased the germination of peach seeds. Other 
species studied include Pyrus arhutifolia, P. arhutifolia atropurpurea, Arne- 
lanohier canadensis, and nine species of Bosa. A constant afterripening 
temperature of 5® was very satisfactory for roses. Both green and ripe seeds 
of R. rugosa showed better germination after three years of dry storage than 
when fresh. R. multiflora, on the other hand, gave 48.4 per cent germination 
after three years and 72.5 per cent when fresh. B, setigera gave 53.4 per cent 
fre^ germination and 35.6 per cent after two years of dry storage, 

Bxpevtments in nursery propagation, V. T. Stoutehtee (loica State Sort. 
Soo. Bpt^ 65 (1930), pp. 26&~270).—la experiments at the Iowa Bxpedmeat 
Station the use of bottom heat in outdoor frames in midsummer gave marlEed 
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increases in the rooting of Pmnus, the Eva Batheke weigela, Aronia, the red 
leaved Japanese barberry. Hydrangea, and some other forms. Evergreen 
cuttings planted about July 1 did not root without bottom heat. Peat gave 
excellent results but differed in value according to its pH rating and source. 
The treatment of cuttings by placing the cut ends in a weak solution of sugar 
gave promising results with French lilacs and Tibun^um cnrlesii^ e^ecially if 
they were subsequently placed in a peat mixture for rooting. The removal of 
the terminal bud of cuttings gave unfavorable results with Althea, Comus, 
Diervilla, Cercis, and certain Spireas. 

Some new ideas for the nurseryman and planter, J. A. Neilson (Iowa 
State Hort. Soc. Ept., Go {1980\, pp. 27i-275<.—The waxing of cuttings and 
young nursery stock is described and discussed. Most species, according to 
the author, will vtthstcnd a temperature of from 170 to 180® P. if dipped 
quickly. Below IfJO® the wax forms a thick coating liable to flake off. 

Old and new standpoints on senile degeneration, A. P. C. BuHOirwTm 
(Jour, PomoL and Hort ScLt 9 <1931 u A'o. 2, pp. pL i, 2), —A gen¬ 

eral survey and discussion is presented upon the old age or senility theory in 
plants, the author reaching the conclusion that cions do not peri^ because 
of age alone, and that If degeneration <b es occur it is the result of disease or 
of fhulty or adverse methods of culture. 

[Horticulture at the Guam Station], C. TV. Edwabds and J. Guesieeso 
{Guam Sta, Rpt 1930, pp, 2, S, 12, U, I't, 18, 20-23, not In attempts to 
control gummosis and scaly hark of citrus benefit was derived from scrapli^ 
the affected portions and disinfecting the wounds with bichloride of mercury 
in alcohol and applying a Bordeaux mixture paste. 

As a result of trial shipments to Manila, it was found that sound avocado 
fruits if carefully handled and held at 40® F. could be kept for 16 days. 

The yellowing of pineapple plants growing in calcareous soils was traced to 
a deficiency in available iron in the soil, and was overcome by spraying the 
plants with a 6 per cent solution of iron sulfate once a week for 5 consecutive 
weeks. At the same time spraying with ammonium sulfate had no benefit. 
Studies in propagation of avocados and mangoes indicated the desirability of 
using the modified side graft, especially for mangoes propagated during the 
rainy season. The results of variety tests with bean.^, cabbages, and tomatoes 
are briefly summarized and notes presented on the distribution of seeds and 
plants. 

The farm garden, J. H. and TV. R. Beaitib (T. S. Dept, Apr,, Farmers Bui, 
ifi7d (1931). pp, [2]+68, net 26).—This publication, superseding Farmers’ Bul¬ 
letins 9S4 and 937 (E. S. B., 39, p. 189), presents general information on the 
planning, planting, and care of gardens, with specifie information relating to 
the culture of different types of crops. 

The effect of temperature on vegetable growing, E. S. Habbb (Iowa State 
Hort. Soc, Rpt, S5 (19S0), pp, 387-39$), —Soil and air temperature records taken 
by the Iowa Experiment Station during the hot, dry summer of 1930 at Ames 
and at Muscatine led to the conclusion that although much of the damage 
during droughts may be traced to moisture shortage, heat in itself is deleterious. 
Carrots sown in soil that was watered immediately following seeding burned off 
at the ground surface. Sweet corn that was watered failed to fill out its 
kernels. The tomato, on the other hand, suffered chiefly from a lack of water. 
Paper mulch and straw mulch proved of no beneflt to tomatoes in 1930, being 
actually harmful during the hot weather* apparently by holding the soil tern- 
pecature at too high a point. The soil wanned up faster than it cooled. 

Ceierjr fertUixer experiments in Ohio, D. Covin (Ohio Sta, Bui 493 (1931}, 
pp, 17, fl09, 2 ),—^Fertilizer experim^ts conducted with celery on a muck soil 



1932] 


HOBTIOtJLTUEB 


433 


located in Portage County showed the value oi rather heavy applications of 
complete materials, despite the fact that the unfertilized plats produced nearly 
30,000 lbs, of untrimmed celei*y per acre the second year after clearing. Manure 
gave substantial 3 rield increases when supplementing the basic treatment of 1,000 
lbs. of 2--S-13 fertilizer, but since the chemicals in manure produced 40 per 
cent more celery -when applied in commercial form, the use of manure is not 
recommended when cover crops are grown and when manure costs more than $2 
per ton applied. A ton per acre of 2-S~16 fertilizer, ihe largest amount used, 
gave substantial increases in yield above the 1,500-lb. treatment. The results 
with lime did not justify its use, except in conjunction with sulfate of ammonia, 
this combination giving somewhat better and more consistent results than did 
nitrate of soda. 

Doubling the phosphorus in the basic treatment Increased yields each year, a 
maximum increase of 163 per cent being obtained in 192S. Doubling the 
potash in the basic treatment increased yields by 8.6 per cent. Common salt 
proved detrimental. In the presence of phosphorus and potash, as applied in 
Ihe basic treatment, the lack of amp^e nitrogen is deemed the limiting factor 
in celery nutrition on the soil under test, and the author recommends that not 
loss than 66 lbs. of nitrogen be applied per acre as a top-dressing where no 
less than 20 lbs. are included In the basic treatment. In rainy seasons toj)- 
dressings of nitrogen should be applied at Intervals rather than in one early 
application. 

History of the Honey Rock melon, C. H. Mahoney OEicliigan St a. Quart, 
DuL, H (1931), Xo. 2, pp. figs, 2), —^The origin and characteristics of a 

new variety of melon are discussed, with the comment that the variety still 
lacks uniformity, homozygosity never having been obtained, although the 
station has made substantial progress in that direction. 

Chemical Investigatioiis relating to potassium deficiency of frnit trees, 
T, Waixace (Jour. Fomol. and Eort. BcU, 9 (1931), Ko. 2, pp. lff-121).—De¬ 
ficiency of potassium in the soil was found refiecled by a deficiency of the same 
element in the leaves, shoots, main stem, and fruit pulp, but not in the pits of 
plums. The percentage of dry matter in fresh tissues was usually increased 
and the ash content and potash content of the ash and dry matter greatly 
decreased in the presence of deficient potassium. Differences in susceptibility to 
leaf scorch were accompanied by corresponding differences in potassium content, 
but the chemical differences were too small to suggest that potassium deficiency 
<*an be overcome entirely by the use of resistant varieties. In cases where 
negligible responses were obtained from potassium it was found that the plants 
had failed to take in adequate amounts of potassium from the fertilizer applied. 

The eliminatioii of sources of error in field experiments; The stand¬ 
ardization of frnit tree stocks, R. G. Hatton (Bast Mailing IKent} Be- 
search Sta. Ann. Rpt, 16-18 (1928-1930), pt 2, pp. 13-21) .—Lane Prince Albert 
apple trees on stocks IX, II, I, and XII at 10 years of age made total growths 
of 136.6*9.6, 388.5*26.1, 548.2*25.3, and 810.4*27.1 meters and total 
yields of 72.7 * 6.2, 56.6 * 3.4, 75,1 * 3.8, and 22.7 * 1,7 lbs., respectively. In 
another test Early Victoria apples on seedling French Crab roots and on 
Paradise were compared as to yield and found much more variable on the 
Crab roots. The highest tree on Crab outyielded the lowest by 10 times, 
whereas the ratio on Paradise was only 4. The coefBcients of variability for 
yields were 67.1 and 36.5 per cent and for girths 27.4 and 12,9 per cent, 
respectively. 

Measurements of girUi of manured and nonmanured Bramley Seedling trees 
on four clonal stocks Fhowed certain rootstocks to be much less sensitive to 
99657—82-3 



434 


EXPERIMnBZS'T STATION KBCOBD 


[Vol 66 


manure than others. Data on the yield of Worcester Peannain and Bramley 
on four donal rootstocks showed similar differences in response to manure. 

Correlation studies of the growth of apple and cherry trees in the 
nursery from the seedling to the two-year budded tree, H. B. TuKEy 
and K. D. Brase (Xeia Torh State Sta. Tech. BuL 185 (1931), pp. 31, flgs. 4).— 
A statistical analysis of records taken on French crab and Mazzard cherry 
seedlings and on the growth of McIntosh apple and Montmorency cherry budded 
on such stocks showed strong correlations between after-bndding size and the 
size of the 1- and 2-year-o!d trees and between l-year and 2-year tree size. 
Correlations between planting size and after-bndding size, between planting 
size and the size of l-year whips, and between planting size and the 
size of the 2-year trte were, on the other hand, insignificant or approximately so. 
Correlations were higher for the same characters with cherries than with apples, 
a situation believed associated with a higher percentage of good trees in 
the cherry, apparently as a result of greater losses from imperfect unions. 

Interpreting the result*®, the author^ suggest that the importance of the bud 
union In the production of a large nursery tree is of lesser magnitude than the 
development in size of the understtek during its first season in the nursery. 
Under the conditions of the test, genetic differences between the seedlings were 
apparently masked by environmental factors, such as pruning, planting, culture, 
soil drainage, and general climatic conditions. 

Bridge-graft and save trunk-injured fruit trees, R. L. McMunn (lUincns 
Sta. Circ. S81 (1931), pp. 20, figa. i5>.—Bridge grafting is discussed with respect 
to the type of trunk and root injury requiring such treatment, the actual 
practices of the operation, and the control of rodents to prevent injuries. 

The advantages of disbudding as a method of heading apple trees, W. A. 
Rttih (Joica State Eort. Soc. RpU So (1930), pp. This is a discus¬ 

sion of the practice of disbudding os a means of developing the head of young 
fruit trees. 

Apple pollen may be wind-home, J. F. Hockey and E. A. Habbison (Iowa 
State Sort. Soc. Rpt.. 65 (1930), pp. 248-250).--In a study of the Dominion 
Experimental Farm, KentvUle, X. S., slides placed at distances of from 10 to 
135 ft., from apple trees for the purpose of collecting apple scab spores all 
collected pollen grains, most abundantly near the trees but to some extent at 
all the distances covered. The bearing of the results on the possibilities of 
wind as a factor in pollination is discussed. 

Peach stock trials: A progress report, A. W. Witt and H. J. Gasneb (East 
Mailing IKent} Research Sta. Ann. Rpt, 16-18 (1928-1930), pt. 8, pp. 28-31, 
pis. 2). —^Trials of Hale Early peach on a wide range of rootstocks ^owed 
certain stocks in common use for ifiums and some seedlings of Damas and 
Julien to be totally incompatible with peaches. In some cases incompatibility 
was manifested in death following planting. Clear differences between the lots 
were ^own in the field tests and to a lesser extent in pot trials in the green¬ 
house. Bromptou and Common Mussel stocks yielded outstandingly vigorous 
trees, while Pershore and Kroosjespruim were dwarfing in effect Brompton- 
rooted trees were most productive in the greenhouse, and those on Kroosjespruim 
were unproductive. 

Developmeut of new fruits for the Northwest, W. H. Axdebman (Iowa 
State Sort. Soc. Rpt, 65 (1930), pp. 85-91).—JL comprehensive discussion is 
presented of the fruit breeding activities of the Minnesota Experiment Station 
with regard to the purposes, work in progress, and results accomplished. 

European blaefcbeny seedlings and bybrids in the Pacific Northwest, 
G. 11 Dabbow (Jour. Sereditg, 88 (1931), So. S, pp. 143-146, figs, fi).—C^Mserva- 
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tlons on thousands of plants originally derived from the Evergreen and 
Himalaya varieties of European blackberry showed but little deviation from 
the parental types, apogamic reproduction being obviously prepi»nderant. A 
certain number of variant forms were brought together for study as to possi¬ 
bility of natural crossing. 

Inheritance of sex, colour, andl hairiness in the raspberry, Bnbns idaens 
li., M. B. Ceane and 'W. J. C. Lawbence (Jour. Genetics, 24 (1981)^ Ko, 2, pp, 
243-25Sy pl8, 2, figs. 2).—In addition to the hermaphroditic form distinguishing 
all cultivated raspberry varieties, there were observed in studies at the John 
Innes Horticultural Institution male, female, and neuter types. The males 
had obtuse, downfolded, and undivided leaves on the fruiting canes and three- 
lobed, short-petioled leaves on the new canes. The obtuse character of the males 
was also evidenced by the rounded flower buds. It is conjectured that the 
heterozygous sex condition is correlated with convex and curled foliage, 

In crosses between the several forms a close approximation to the expected 
Mendelian segregation was observed. Color of spines was lound correlated with 
fruit color, the red and red-tinged spines with red fruit and green-spined forms 
with yellow fruit. Hairiness proved dominant to the subgiabrous condition. 

A high degree of self-sterility was recorded. From 10 fruits of Pyne Royal 
selfed there were secured 61 plants and from 10 fruits of Lloyd George selfed 
96 plants, whereas Lloyd George X Pyne Royal yielded progeny at the rate of 
44 plants per fruit. In selflng. lethal factors in the homozygous condition are 
believed to eliminate many of the zygotes. Cytologieal studies by C. B. Darling¬ 
ton of several of the varieties showed all to be diploids, there being no difference 
between hermaphrodites and males in this reject. 

Pruuinig and thinning experiments with grapes, A. J. Winkleb (Cali- 
fomia 8ta. Buh 519 (1981), pp. 66, figs. 14).—Records taken on the weight of 
leaves produced by Muscat of Alexandria and Alicante Bouschet vines handled 
in four ways, (1) no pruning, part crop removed, (2) cane pruned, part crop, 
(3) normal pruning, all crop retained, and (4) severe pruning, all crop, showed 
that the smaller the amount of wood removed the more rapidly the leaves 
developed and the greater was the total foliage. The relative weight of vine 
varied inversely with the severity of the pruning. Observations on the effect of 
crop on growth showed a regular falling off in the weight of vine as the crop 
Increased. 

Vines not pruned at all and allowed to carry a full crop were the most pro¬ 
ductive over a 4-year period. Pruning retarded the development of both male 
and female flower parts, more especially the former, as was indicated in 55 
per cent pollen germination for no pruning, part crop vines, and 10 per cent for 
severe pruning, all crop vines. Furthermore, the clusters on the lightly pruned 
vines had an increased percentage of normal bcarrles. The removal of a portion 
of the clusters before blooming resulted In the development of very large 
clusters, 

A method of treatment consisting of moderate pruning and flower cluster 
thinning to regulate the crop is deemed of promise for improving the fruiting 
of various table grapes In which appearance is an Important consideration. 

The Muscat of Alexandria variety, typical of those which are subject to shy¬ 
ing or shot berry, or both, when normally pruned, responded favorably to cane 
pruning, clnster thinning, and the pinching off of the apical third of the cluster. 
The pollen of normally pruned Muscat of Alexandria vines was 12 per cent viable 
as compared with 42 per cent for pollen of cane pruned and cluster thinned 
plants. Of all varieties Hunlsa showed the greatest improvement in fruiting 
as a result of longer pruning, the sugar content of the fruit juice of cane pruned 
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vtaes being 21® Balling as compared with 19® for normally pruned vines. lEhe 
results of studies with other varieties, including Malaga. Emperor, Ohanez, and 
Tokay, are discussed. The set of fruit in Malaga and Tokay approached perfec¬ 
tion with short pruning, and for these variet'e«i only slight lengthening of growth 
is advised, simply lo permit tlie removal of undesirable clusters without lessen¬ 
ing the crup. In ceitain varieties, such as Thompson Seedless, which forms 
very large clusters, uneven rlperlng in the cluster was overcome by leaving 
somewhat lontrer canes and removing the excessively large clusters altogether, 
or by removing the apical ends of clusters or cluster parts. The practical 
phases of pinning and duster thliming are discussed. 

The propagation of citrus by cuttings, F. F. Halma (Hilgardia ICalifornia 
Sfa.], 6 IVo. 5, pp. flgh. 13 ).—Stating that citrus is generally 

propagated by budaliig, tLe *.ut. 4>r Oistu^'-ts certuia forms of cuttaga that may 
have value in the multiplication of stocks or In the propagation of material for 
experimental puri f '•es. 

The in.portance of leave-^ i .i cnttiugs ^.as observed in the case of tlie Eureka 
lemon, where no rootn? occurred withojc leaves and excellent results were 
secured where leaves v^eie Mi. The po&lilon of the cut va& not impo-rtant, 
but the nature of the crt a lactor, t’»e great 'r the slope the fewer the roots. 
The percentage of rfw)tlng in an: gi^ea Vtiiiet> \ us nctahly influenced by the 
condition of the parent tree, the more vitrorous yielding the better results. 

No indication was found in the niirstry that trees from cuttings were in¬ 
ferior to budded trees. MeaaureiPt <»f he'ght of cutting^ and of seedling 
orange trees fuile*! to show any dltferences in variability, a fact 

believed due to the apogamic reproduction in the orange. Grafts of various 
rootstock and scion materials rooted re*dily ard compared favorably with 
budded plants. The reotstocl: ol a u iture citrus tree was readily increased 
by grafting tvtigs with iea\es onto root pieces. 

Observations on leaf cuttings slowed a hich p^isitive correlation between 
both area of the leaf and green weight of the leaf and rooting performance. 
It was not determined whether root actl»dt,\ c init ate*l by foods stored in the 
leaf or by the Immediate avaUablli^y ot photosynthetic products made by the 
leaf. The amount of roots pvi duced per unit of xre^h weight of leaf dui'ing a 
given period was greater in tl e lemou than hi the orange or grapefruit, and 
the lemon formed root's most readJy. The depth of the palisade tissue was 
about 20 x^r cent greater In the lemun, suggest ins a connection between pali¬ 
sade development and the rooting ability of cutting*?. The sap of lemon leaves 
was less active osmotically and contained less ash and calcium than orange 
leaf sap. 

The propagation of multifiora rootstocks for roses by soft wood cut¬ 
tings, H. B, Tukey and K. D. Bbase OVir York State Sta. Bui 598 (1981), 
pp. lU. fign. S \.—^Excellent result*? were secured with softwood cuttings placed 
in shaded glass-eo\ered frames on or about July 1. Of three rooting media 
tested, namely, hank sand, Gerimm granulated peat mo<ts, and a mixture of 
equal parts of each, the first gave the be^t result*?, measured in rapidity of 
rooting and vigor of the new plants. Peat moss alone ga\e poor rooting and 
immature plants. As to the section of wood taken for cuttings, tips rooted 
more quickly, but the resulting plants did nor lipen a*? well as basal and middle 
sections. 

When cuttings were placed In closed and shaded frames and sprayed with 
water at freauent intervals wilting was not a factor, and the more leaves 
left on the cutting the larger the percentage of rooting in a given media. This 
method of propagation is deemed valuable for building up stocks of desirable 
strains, particularly thornless types. 
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The effect of ethylene and illuminating gas on roses, P. W* Zimmerman, 
A. E. Hitchcock, and W. Obockeb (Contnh^ Boyce Thompson Imt„ S (1931), 
3ro. S, pp. 4^9-431, figs, S), —Studies at the Boyce Thompson Institute showed 
that ethylene and illuminating gas caused drooping of the young leaves and in 
several cases abscission, which varied with the age of the leaf, the concentra¬ 
tion of gas, temperature, duration of the exposure, and the variety of rose. 
The oldest leaves dropped first, and tlie middle aged were most persistent. 
No leaves dropped at 50® P. or lower. Butterfly was quite sensitive to ethylene 
and Pemet quite resistant. All concentrations of ethylene used (1 to 25,000 
to 1 to 3,000,000) caused abscission, the only difference being in the time re¬ 
quired to produce the effect. Ethylene cau'^ed an abnormally large number of 
latent rose buds to produce ^shoots, 70 per cent on ti'ealed plants and 44 per 
cent on controls. In shoot length ethylene-treated plants exceeded the controls 
by 62 per cent and in dry weight of new slu ots by 33 per cent. 

Ghis caused sellowing ot leaves, though in high concentrations abscission often 
occurred before discoloration. Gas exposure induced the rapid opening of cut 
flower buds approaching normal n-aturity. the petals dropping within 24 hours 
but color being unaffected. Buds on plants responded in much the same man¬ 
ner. Gas interfered with the growth ot j'oung shoots, practically stopping It 
after 48 hours. If injury was not too severe, growih v*as ret%umed upon the 
removal of the plant from the gas. 

Forcing plants with artificial light, A. Laustb and G. H. Poesch (OAio 
8ta, Bimo, Bui. 163 (1931), pp, 228-232). —The supplementing of daylight with 
an additional period of 4 hours (6 to 10 p. m.) ot electric light gave beneficial 
results with calceolaria, cineraria, Spanish iris, Ceriaioca cvauas, C. imperialis, 
scabiosa, Didiscus, schlzanthus, ie\ertt:\^, annual ^untliomum, saipiglossis, 
coreopsis, gaOlardia, Shasta daisy, and pansy. IVith gladiolus only 3 of 8 
varieties tested responded to additional light, and with these the increase in 
flower producrion was not sufficient to pay for the cost of electricity. 

EOKESTET 

[Forestry at the Guam Station], J. Guesbebo (Guam Bta. Bpt. 1930, pp. 
18-20, figs, 3). —^The rapid growth of teak when grown under favorable condi¬ 
tions was indicated in measurements ol trees set out 5 years. On a fairly 
heavy clay river bottom soil trees averaged 35 ft. in height and 6 in. in diam¬ 
eter. Some 3-year-old teak trees on a rich river bottom averaged 27.3 ft in 
height and 4.75 in. in diameter. Mahogany 4 years old averaged 11 ft. In height 
on an area which had been covered with a heavy growth of Leucaena glauca. 
However, on an adjoining area where only native grasses had grown the growth 
was approximately one-half as much. Several species planted on an upland red 
day of low fertility made only fair growth. 

Planting versus direct seeding of yeUow poplar in the southern Appa¬ 
lachian region, G P. Kobstian and A, L. Mackixney (Jour. Forestry, 29 
(1931), No. 8, pp. 1178-1181).—Tests conducted by the U. S. D. A. Appalachian 
Forest Experiment Station at several i)oints in North CJarolina differing In 
exposure and in preparation of the soil showed that planting Is fer superior 
to direct seeding in the case of the yellow poplar. At the eD<l of the third 
growing season 95 per cent of the planted trees were alive, while at the end 
of the fourth growing season an average of only 40 per cent of the seed spots 
contained seedlings. The differences in vigor and height of the young trees 
were equally as marked. 

The period of height growth in some northeastern conifers, H. I. Bald¬ 
win (neology, 12 (1931), No. 4, pp. 636-389, figf>. 5 k— Weekly measurements 
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of the length of the growing tip of a number of species of conifers, namely, white 
and refl pines, balsam fir, white eeJar, and red, black, and white spruces, 
growing under a variety of conditions In ^sew England and New York, showed 
that height growth takes place during a perU>d of about 12 weeks. Temperature 
appeared to be the determining factor, as Ltcle growth occurred until mean 
weekly soil and air temperatures reached 00“ F. or until a period of warm 
weather had occurred. Trees about 2 meters high made the most rapid growth. 
Arranged in order of the time of beginning growth weie white pine, balsam fir, 
and white, red, and black spruces. Trees in the open started more rapidly than 
those in the shade, and trees on south slopes were in advance of those on north¬ 
ern exposures. 

Temperature relations of lodgepole-pine seed germination, P. W. Haasis 
and A. C. Thbltp (Ecology, 12 (1931), Xo. 4, pp. 72S-74-}, figs, 10>.—Employing 
seven maintained temperatures, ranging from 15 to 41“ C., germination studies 
were conducted by Johns Hopkins University upon lodgepole pine seed collected 
in six localities in British Columbia, ranging in altitude from 350 to 1,500 
meters. The seed from the highest elevations gave much better germination at 
19* (66.2® P.) than did seed from the lower elevations. On the other hand, 
at 41“ seed from the lowest elevation yielded the better germination. The first 
germination occurred at the higher temperatures, and for certain periods of 
incubation there were two optimal temperatures for germination. It was evi¬ 
dent that in a given species seed produced in colder climates may be expected 
to germinate more quickly at rather lower temperatures than those obtained from 
a warmer climate, and vice versa. The importance of the source of seed is 
suggested. 

Some observations on southern pine seed, P. C. Wakelet (Jour, Forestry, 
29 (1931 Xo, 8, pp. 1150-1164^ 5 ),—Information on production, storage, 

testing, and handling of southern pine seed is presented. An examination of 
planted ti’ees, espec'ally loblolly pines, showed striking individual dilTerences 
In juvenile form and vigor, not wholly attributable to site variations. An anal¬ 
ysis of records showed a striking tendency for abundant ccne crops to yield 
seed of strong viability. In stored seed, moisture content, as well as temper¬ 
ature, was found an imi>ortant factor in maintaining viability. 

Effect of release upon the form and volume of western yellow pine, 
W. H. AIeyxb (Jour, Forestry^ 29 {1931), Xo, 8, pp, 1127-1133, figs. 5).—Stem 
analyses made on 174 western yellow pine trees located in 10 different forest 
areas in Washington and Oregon and released from 20 to 40 years ago showed 
a progressive change in form dating from the time of release. Previous to the 
release cutting the upper diameters had increased at a faster rate than diam¬ 
eters at breast hei^t, while directly after release all form classes tended to 
converge Into a single belt In which class 0,725 was most significant. Aa a 
result, the aggregate volume at any date was found to vary but slightly from the 
computed value taken from volume tables based on trees In virgin stands. 

Slash disposal in the western yellow pine forests of Oregon and Wash^ 
ington, T. T. Mungeb and K. H. Westvixd (U. Dept, Agr,, Tech. Bui 259 
(1931), pp. SB, pis. 4, figs, iiB).--The amount of slash per unit of lumber was 
greatest on poor sites with sparse stands and decreased with an increase in 
the volume of timber. The amount of slash varied with the species, being 
from two to three dmes as great in Douglas fir as in a similar stand of west¬ 
ern yellow pine. The ground area occupied by sfiash varied with the method of 
logging, irrespective of the volxune of slash. The rate of decay of slash varied 
with the species and with the manner of handling; for example, western yellow 
pine rotted more readily than white fir, lodgepole pine, western lawh^ and 
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probably Douglas fir. Lopped slash dried more quiclcly and rotted more slowly 
than untreated slash, and piling delayed rotting. 

Becords showed the largest proportion of normal seedlings where slash was 
lightest, with some indication that light slash protects seedlings and favors 
germination. Fire hazard was influenced by grass, shrubby undergrowth, and 
fallen trees as well as by slash, and climate and e3Cposure were also factors. 
Insects and fungi played a idle in accelerating the decay of slash. 

The economics of slash disposal tied up with various factors, such as the 
ultimate use of the land, the cost of disposal, etc. Seven methods of slash dis¬ 
posal, (1) brot^dcast burninc, (2) spot burning, (3) piling and burning, (4) 
swamper burning, (5) no burning, (6) strip burning, and (7) partial piling and 
burning, are discussed, with comments as to the advantages and disadvantages 
of each. A slash dispo^'^al plan is outlined for a practically pure western yel¬ 
low pine area in the Blue Mountains of Oregon, and in the appendix the technic 
of slash piling is outlined. 


DISEASES OF PLANTS 

A study of the histologic changes induced in leaves by certain leaf- 
spotting fnngi, H. S. CuNSfiNGHAM (Phytopathology, IS (J92S), A’o. pp. 7i7- 
75i, 10 ),—^The purpose of these studies was to determine to what extent 

certain histologic changes are Induced by leaf-spotting fungi and whether such 
suscept responses play a major rdle in the restriction of their necrogenlc ac¬ 
tivities. Individual responses are summarized. 

The results here reported show clearly that whatever may be the factor or 
factors governing the limitation of the necrosis caused by fungi in leaf spot 
diseases, this limitation is not in the majority of cases due to the formation of 
a cicatrix or healing tissue. Besponses to mechanical wounds are not neces¬ 
sarily like those made by fungus injury, though all of the suscepts which pro¬ 
duced a cicatrix about a fungus necrosis also formed a cicatrix about mechanical 
injuries. 

The reactions of plant stems to fungous products, G. B. Hubsh (Phytopa- 
thology, 18 (1928), A'o. 7, pp, 603-610, fig, jf).—It is conduded from these 
studies that while the reaction of plant stems to fungus filtrates indicates an 
interference with the normal functioning of the water-conducting system, wilt¬ 
ing is not, in itself, an adequate criterion as to the injurious character of 
fungus products to plant tissues. The age and condition of the stems, the 
length of time elapsed after cutting, and the treatment to which they are 
subjected during this period all influence the rapidity and degree of wilting that 
will occur when stems are placed in the fungus filtrates. 

The demonstration of bacteria in plant tissues by means of the Giemsa 
stain, W. H. Weight and V. Sxosio (Phytopathology, IB (1928), No. 9, pp. 
893-807, pi. 1, fig. i).—A method is described of staining bacteria In plant 
tissues. 'Four species of bacteria were stained, including two intracellular 
symbionts and two plant pathogenes. 

Preliminary note on some serological studies of Aspergilli, T. Matsuicoto 
(Phytopathology^ 18 (1928), No. 8, pp. 63i-656).—^A positive result of this in¬ 
vestigation, undertaken to determine whether and how any species of Asper¬ 
gillus can be differentiated by serological methods, is thought to have been to 
a certain extent attained. 

Progress of rust studies, J. 0, Abthxtb (Phytopathology, IS (1928), Nou 8, 
pp. 659-$7i ).—^This is an address delivered at the ninth annnal meeting of 
the Oanadian Division of the American Phytopathologlcal Society at Winnipeg; 
Man., on December 20,1927. 
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The fungicidal action of liquid lime snlfnr, C. Goldswobtht (Phytopa- 
thology, 18 (1928), Xo. 4, pp. 355-860. pL f).—The results outlined confirm 
those of Eyre, Salmon, and Wormald (E. S. E., 44. p. 150) that the fungicidal 
properties of linie-sulfur solutions were entirely a function of the soluble 
polysulfide content. Liquid lime-sulfur solutions are in=5tantaneously reacted 
upon by the protoplasm of the uredinio‘?pore.s and germ lubes of the peach rust 
fungus, Tranz9c7itUa punctata. Globules of plastic sulfur are formed within 
the lumina of the germ tubes and within the spore cover. A method is given for 
the determination of plastic sulfur within the germ tubes and spores. The 
reduction of the protoplasm of the host, through the oxidation of polysulflde to 
elemental ‘-ulfur, appears to be an Important factor in the fungicidal action of 
liquid lime-sulfur, determli cd by its effect upon the growth of germ tubes and 
upon the c:ei*miiiabiliry of spores. 

A field method of insuring positive attack with some cereal diseases, 
W. W. lilACKiE (PhutopvtUolotjiu IS (192S). So. 7. pp. 617-621)For the 
past three jear^J. careful ind rer^^^ated observations on July-sown cereals have 
shown thot thd foil* wing etroal diseases may be induced in epidemic severity: 
On wheat, .-tern ni^t xPuccln'a gratdiims. leaf rust (P. iritlcUia). mildew 
(Erifftiphr gr'finini^). and sp<*t bloich (Septo^^a tritiai) : on barles', stem rust 
IP. graminta). leaf rust (P. ^Cilld (Rhynchosponmi aecaVa), net 

blotch {HclmiMoaporium fercjs). spot blotch (H. sativum), and mildew (P. 
granUnia); and on oats, stem rust (P. graminis avenae), crown rust (P. ooro- 
nata), and mildew (E. graniinia)*' 

The relation of temperature during the growing season in the spring 
wheat area of the United States to the occurrence of stem rust epidemics, 
E, C. Stakmax and E. B. IuVMBERt {Phytopathology, 18 (1928), Xo. 4, pp. 369- 
674, 5),-^Noting the previous publication of relevant facts by Stafcman 

and Levine (E. S. B., 40, p. C41|. the authors present evidence that in the 
past there has been a tendency for destructive epidemics to develop in warm 
growing seasons and for cool seasons to be comparatively free from rust, and 
the purpose of this pai»er is to point out a more causal relationship. The graphs 
are bas’^ on more detailed information which is reserved for a later paper, 
dealing also with additional factors. 

The inheritance of resistance of oat hybrids to loose and covered smut, 
G. M. Beed (Aim. y, T. Acad. Set., 30 {1928), pp. 129-176).—^In a previous 
account (E. S. E., 55, p. 429>, the facts obtained were in close accord with 
the view that a single-factor difference exists between the two parents, thus 
giving a simple monohybrld ratio of three reslstrnt to one susceptible. 

The present paper gives the results from additional crosses between Hull¬ 
less (seed 30) and Black Mesdag (seed 70), and with crosses involving other 
oat varieties. It is stated that the behavior of the descendants of these hybrids 
to loose smut (V^itilago avenae) and covered smut (U. levia) has been de¬ 
termined. In all the crosses involving varieties differing in their reaction to 
smut, resistance was dominant, susceptibility recessive, and segregation in the 
Ft appeared to occur on the basis of a single-factor dlfferenca It is con¬ 
cluded that the recombination of smut resistance with various desirable 
characters may be successfully accomplished. 

The inheritance of resistance to Puccinia grazninis tritici in a cross 
between two varieties of Xritienm vulgare, C. H. GofUinEN, K W. Neatbt, 
and J. N, Welsh {Phytopatholngy, 18 {1928), Xo. 8, pp. 631-658, figs. 3).—In 
the present study, xmdertaken to obtain further information on the inheritance 
of high seedling and field resistance, and particularly on the relatlcm between 
the two types of resistance, a cross was made between H-44-24, a vulgare 
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derivative from a Marquis X f^mmer cross, and Marquis. The resistance in 
the descendants is indicated. 

It appears that in one case indicated the same factors govern resistance 
to one form and susceptibility to another. Field results in one case indicated 
that resistance in the field is controlled by a single pair of factors only. 

Xew physiologic forms of Tilletia levls and T. tritlci, E, F. Gaines 
{Phytopathologif, 18 (1928), Xo. 7, pp. 578-oSS).—^In this paper, reporting in¬ 
vestigations carried on in cooi)eration between the Wa^shinaton Experiment 
Station and Bureau of Plant Industry, U. S. D. A., an account i^s given of 
the failure of wheats formerly resistant to smut and of studies on the condi¬ 
tions. In respect to the reaction on the resistant Turkeys, analyzing the tests 
of tu’o years indicated that at least five forms of smut are present. Of these, 
T. triliei has three forms and 7. levis has twa 

The life-history, cytology, and method of infection of Plasmodiophora 
hrassicae Woron., the cause of finger-and-toe disease of cabbages and 
other crucifers, W. R, L Cook and E. J. Schwartz iRop, Soc. London, Phih 
Trans,, Ser. B, 218 (1930), Xo, B 435, pp. 283--31*f, p^s. J, 1). —^Recent study 

applied to the life history and the cytology of P. hrassicae i« s>ald to have 
yielded results confirmatory of previous work by several authors indicated. 
Critical comparisons are made between stages In P. hrassicae and in the other 
genera in which the cytology has been worked out. 

According to new information obtained regarding the mode of Infection, the 
swarm spore affects the root hair, forming each a small amoeba which gives 
rise to a zoosporangium producing several zoospores each much smaller than 
a swarm &i)ore. They migrate into the h^st tissue, fu«e in pairs, and give rise 
to the Plasmodia which are found in diseased roots. The amoebae which pro¬ 
duce the zoospores develop very rapidly and disappear as the root hair dies. 
There is no fusion of the swarm spores, which simply spread the fungus. The 
organism most commonly found in the medullary ray tissue in young routs 
tends to increase both their size and development No evidence was found that 
bacteria play any significant part in the life history of the fungus as regards 
infection. Though bacteria were sometimes present in the plasmodia, they 
appeared to be in process of ingestion. 

A survey of all the species which have been placed in the genus Plasmodio¬ 
phora has led the author}^ to exclude most of them. Latin diagnoses are 
given of the genus and the species which are considered as valid. A bibliog¬ 
raphy of 69 titles is given. 

A powdery mildew parasitizing Chinese cabbage, W. H. Da\^s (Phytopa¬ 
thology, 18 (1928), Xo, 7, pp. 6J1-61J, pL L fiP> 1), —^A powdery mildew, sup¬ 
posedly unreported hitherto, was observeil on the leaves and floral parts of 
Chinese cabbage (Brassica pehmensis) at Amherst, Mass., and was studied as 
to relationships, hosts, symptoms, and severity. 

This disease Is considered as not severe locally. Other crucifers affected in¬ 
clude turnip, cabbage, and radish, but on these normal perithecla are not 
formed. The fungus is said to compare favorably with Erjfsiphc polyg&ni, 

Inffnence of environmental factors on the seasonal provalence of corn 
smut, F, R. IMMBR and J. J. Christensen (PJiytopathology, IS (1928), Xo, 7, 
pp, 589--598, Hg, i).—In view of conflicting reports on the effect of cUmatle 
factors upon the infection and prevalence of com smut and on the relative 
susceptibility of seedlings, studies were made, employing artificially Induced 
smut epidemics, to show the prevalence of infection in selfed lines and crosses. 
A comparison was also made of the reactions of lines of com to normal field 
infection as well as to hypodermic inoculation with the smut-producing organ¬ 
ism in the fi^d and in the greenhouse. 
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Dry weather conditions were conducive to the prevalence of smut, temperature 
being a less important factor thim either number of days of precipitation or 
percentage of sunshine. Com seedlings were very susceptible when hypoder¬ 
mically Inoculated. Infected seedlings were often killed. Observations and 
experiments for some years show that seedling infections with gall formation in 
the field are comparatively rare. The specific reason for this is not known. 
Environmental factors do not appear sufficient. It is thought possible that 
com seedlings are morphologically or functionally resistant to natural field 
infection. 

A correlation of -j-0.40ifc0.10 was found between natural infection in a smut 
epidemic and artificial infection of the same com strains by hypodermic inocula¬ 
tion with a mixture of eight physiologic forms of smut. Some lines of corn were 
resistant to smut infection under natural conditions, as well as when hypo¬ 
dermically Inoculated with a mixture of sporidia of eight forms of smut 
when the plants were 3 ft. high. Other lines were reshitant to natural 
infection but susceptible when hypodermically inoculated. 

Determination of losses due to smnt infections in selfed lines of com, 
P. E. IHMEB and J. J. Ohbistbnsen { FUytopatliology , 18 (1928), No, 7, pp, 699-- 
602), —In a study to determine the effect of smut galls of several sizes and of 
different locations on the plant in reducing yields of selfed lines of com, the 
yield of shelled corn was influenced by the size of the smut galls, the larger 
reducing markedly. Infections above the ear reduced the yield significantly 
more than did galls below the ear. 

A consideration of the pathogenicity of the cotton-wilt fungus, Fn- 
sarimn vasinfectnm, H. R. Rosen (PhytopatTiology, 18 (1928), No, 5, pp, 413- 
iSS, figs. 4)-—^Previous esperimentation (B. S. R., 66^ p. 645; 58, p. 48) having 
shown that the presence of nitrates in nutrient media leads P, vasinfectum to 
produce substances that are toxic to cotton, greenhouse soil experiments were 
undertaken involving the use of pure quartz sand and of sandy loam soil low 
in nutrients. 

In heavy infestations, the jars receiving nitrate of soda showed complete 
inhibition of germination, while the two types of controls, jars with equivalent 
amounts of nitrate but without any cotton wilt fungus, and jars with the 
fungus but without nitrate, showed no hindrance in germination. It is shown 
that the fungus is primarily a cortical rot producer of roots and of lower stem 
parts, and that it gains entrance mainly through wounds. The fungus also kills 
elongated feeding roots without penetrating deeply enough to cause wilt 
Prom attempts at artificial wilt production, it is concluded that this fungus 
is far more limited in its wilt-producing cai abilities by certain soil factors than 
are other species of Pnsarium, Succulence and the peipetuation of the juvenile 
stage appear particularly conducive to wilt. Factors favoring such conditions, 
as excessive moisture and improper or unbalanced nutrients, appear to be 
necessary for the fungus to produce wUt. Nematodes, wireworms, and Rhi- 
zoetonla lesions, which may disrupt root tissues or hinder their normal develop¬ 
ment, condition invasion by Pusarium. 

It is concluded that most cotton varieties are, under proper conditions, 
resistant to wilt, and that good farming practice, involving the use of manure 
or a green manurial crop, helps materially to control wilt in the United 
States. 

Au ascomycetous leaf spot of cowpea, L. R. Tehon and G. Lw Stout 
(Phytopathology, 18 (1928), No, 8, pp. 701-704, fiff* I).—A brief account and 
description are given of Leptosphaervlina vignae n. sp., associated with leaf 
spot of cowpeas seen in 1327 near Hney, Clinton County, HL 
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Spraying and dusting cucumbers for control of downy mildew from 
1935 to 1030, G. P. Weber (Florida 8ta. Bui &S0 (1931), pp. 68, ftp. J).— 
Over a period of six years various protective materials were tested for the 
control of downy mildew on cucumbers. In three of the six years, namely, 
1926,1928, and 1930, copper stearate was the most effective material from point 
of yield. In 1925 copper hydroxide led, in 1927 no treatment, and in 1929 a 
2-4r-60 Bordeaux mixture gave the best results. The cost per hamper of 
cucumbers of the increased yield was more than twice as much with copper 
stearate as with Bordeaux mixture. Hydrated lime as a component of Bordeaux 
mixture gave as good results as did rock lime and was cheaper and more 
available. Calcium caseinate added to sprays did not increase their effective¬ 
ness. Sulfur in various forms was actually detrimental to the cucumber plants. 
In comparison with check plats, the data show that with Bordeaux mixture 
14 per cent more cucumbers were produced, and with copper-lime dust a 13 
per cent increase, these being the only treatments to show a profit. 

Hop leaf roll [trans. title], R. Kieschnkr (Biol Om., 5 (1929), No, 2, pp. 
225-238, pi 1, 2).—The author records results of observations on what he 

has termed hop leaf roll, distinguishing this condition from crinkle, as seen in 
hop and potato, and from other leaf distorting causes. Aaoochyta humuli, 
though present (somewhat late in the development of the disease), is thought 
to have nothing to do with its causation, which is deemed to be some meta¬ 
bolic disorder. The presence of small granules of phaeophytin in the chlorophyll 
grains is noted, but it is concluded that this is not primarily causal. 

Blight-resistant potatoes, D. Reddick (Phytopathologj/, 18 (1928), No. 6 , pp. 
483^02 ).—^Thls is a second report of the progress accomplished in the develop¬ 
ment of a potato (Solamim tuleroamh) resistant to late blight (PhytopKthora 
infestans) (H. S. B., 53, p. 852). 

It Is stated that the potato variety Bkishirazu from Japan remained highly 
resistant to P. infeatam at Ithaca, N. Y., during 1921 to 1927, inclusive. This 
variety has, however, no commercial possibilities in New York. Hybrids with 
various varieties have yielded 46 strains possessing the approximate resistance 
of Bkishirazu, some decidedly tolerant to dry weather and some worthy of 
tests on a commercial scale. P. infestane is thought to have been introduced 
into South America and into Burope on some other solanaceous host 

The infectious nature of potato calico, D, B. Porter (Hilgardia [California 
Sta.}, 6 (1931), No. 9, pp. 277-294, pi 1, figa. 6).—Potato calico, a degeneration 
disease of the Irish potato manifested in irregular patches of various shades 
of yellow on the leaflets of infected leaves, was found to be perpetuated in the 
tuber. The evidence that this disease may he transmitted by tuber grafting 
was doubtful Natural spread was apparent in the field, the distance, direction, 
and rapidity of spread suggesting that insects may act as carriers. 

Infection was obtained by inoculating healthy leaflets with unflltered Juice 
taken from diseased plants, but no symptoms could be obtained in healthy 
plants when the inoculum was first filtered. The minimum inoculation period 
was about 15 days. 

GDrausmissiou of potato spindle-tuher by grasshoppers (liocustldae), 
B. W. Goss (Phytopathology, 18 (1928), No. 5, pp. ^45-443) .—Supplementing 
the observations of Schultz and Folsom (B. S. B., 60, p. 46) and other experi¬ 
mentation that aphids transmit spindle tuber, tests have been made with other 
insects commonly found in potato fields. 

The successful transfer of the spindle tuber virus to healthy plants by grass¬ 
hoppers accounts for some of the previously unexplained spread of the disease^ 
particularly in the irrigated districts of western Nebraska. Experiments con- 
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ducted with otEer potato Insects indicate that several of these may be able 
to transmit the spindle tuber disease. It was found that both mild mosaic and 
iTigose mosaic failed to spread under the same conditions that resulted in a 
considerable spread of spindle tuber. 

Transmission of the virus of curly-top of sugar beets through different 
solutions, W. Cabteb (Phytopathology, IS (1928), No. 8, pp. 615-679). —^Data 
are given of studies suggested in worK previously reported (E. S, II., 67, p. 
359). Sugar beet curly top was transmitted by leaf hoppers fed a suspension 
of crushed viruliferous leathoppers in veak aqueous solutions of various 
sugars. The disease was transmitted also by leaf hoppers fed on diseased beet 
juice in a 1 per cent aqueous solution of sucrose, likewise by those fed a solu¬ 
tion on which viruliferous leafhoppers had previously fed. The incubation 
periods were, as a rule, prolonged in these instances. 

Filtration experiments on curly top of sugar beets, H. H. P. Seveein and 
O. SwBasT (Phytopathology, 18 (1923), No. 8, pp. 681-690. pi. 1, figs. 2 ).—^The 
authors follow up an account preAdously noted (B. S. 11., 51, p. 255), showing 
now that a filtrable stage of the virus of curly top occurs both in beets and 
in the beet leafhopper wJiich transmits the disease. 

Downy mildew of the beet, caused by Peronospora schachtii Fuckel, 
L. D. Leaoh (Silgardta [California 6 (19S1), No. 7, pp. 20S-251, figs. 

13).—-P. schachtii, known to occur to a limited extent on sugar beets in Cali¬ 
fornia since 1011, causes serious losses to garden and seed beets, attacking the 
plants in all stages of development. Under field conditions, the first symptoms 
in beet root beds usually appeared as isolated irregular lesions on the older 
leaves, later attacking the youngest leaves and causing the center of the beet 
rosette to become highly distorted. Flower shoots were often Invaded system- 
ically, resulting in stunting and distortion. 

Inoculation studies upon young plants under controlled conditions showed 
the following to be susceptible: Garden beets, mangels, sugar beets, Swiss 
chard, Beta hourgaei, B. hourgaei X B. procumOens, B. mncrocarpa, B. maritf^ 
ma, B. patellaris, B. patula, B. procumhcns, B. soatellaris, and B. vulgaris abys- 
sinica. No infection was obtained on Chcnopodiim album and C. muraJe. 
Downy mildew on the beet and that on spinach were pathogenically different. 

Controlled studies showed that a temperature of from 2 to 10® C. is favor¬ 
able for conidial germination, with an optimum between 4 and 7®. The mini¬ 
mum was below 0.5® and the maximum near 30®. Conidial germination was 
initiated within 2 hours at temperatures of from G to 25® and witliin 3 to 3.5 
hours at 4®. The length of gem tube varied from 240 to 480m ttt the end of 
24 hours with the greatest development occurring at 12®. Short i>eriods of 
freezing did not affect the viability of conidia, and a few were found to be 
capable of germinating after 40 days at —12®. A high percentage of infection 
was obtained on beet seedlings sprayed with conidial suspensions at tempera¬ 
tures between 0.5 and 20® and slight infection at 30®. Cotyledons and newly 
formed leaves were found to be the most susceptible portions of the beet seed¬ 
lings. Abundant oospores were found in the leaves and flowers of seed beets 
and in cotyledons and young leaves of seedlings exposed to infection under 
artificial conditions. Attempts to germinate oospores were not successfuL 
Microscopical studies showed the fungus mycelium to spread from the young 
infected rosette leaves into tlie crown, and leaves and flower shoots subsequently 
formed were completely invaded. Mycelium and oospores were found in the 
pericarp and sepals of beet flowers and occasionally in the funiculus and the 
integuments of the ovule. Mycelium and haustoria resembling those of 
P. schachtii were found inside the testa of viable seed from seed balls hearing 
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dry conldiophores on their surfaces. Infected seedlings were obtained from 
seed of infected plants and from commercial seed, both lots planted In sterilized 
soil. At the same time seed from disease-free regions produced no infected 
seedlings, suggesting that mildew is transmitted in the seed. The author be¬ 
lieves that the fungus hibernates by means of a perennial mycelium in the beet 
crown. 

No adequate control was found, but the use of disease-free seed, tlie avoid¬ 
ance of infected Helds, and the elimination of infected stecklings are suggested. 

Development of strains of cigar wrapper tobacco resistant to black 
shank (Phytophthora nicotianae Breda de Haan), W. B. Tisdale (Florida 
Sta, Bui 226 (1931), pp. 12), —^Beginning with a discussion of the nature 

of the black shank disease and of methods of hybridization and selection em¬ 
ployed In the development of resistant strahis of tobacco, tlie author describes 
several promising strains developed at the station and presents the results of 
comparisons of these strains with ordinary commercial tobaccos. 

Only a few varieties among a large number of commercial kinds tested for 
resistance sbo\v’e(l these cliaracteristics. Oontinued selection from these re¬ 
sistant varieties did not enable the Isolation of completely resistant strains, 
resistance apparently not bein «4 controlled by a simple genetic factor. 

The presence of root knot nematodes decreased resistance in otherwise highly 
resistant strains, and det'i) cultivation continued late in the season was also 
detidmental. High temperature accompanied by low rainfall decreased re- 
bistmee, whicli could not be correlated directly with any type character of 
tobacco. Of the several resistant strains developed by the station, three, P, 301, 
and 94, were disseminated to commerci<il growers, and 04 is said to yield a 
cured leaf superior in quality to that of any other variety tested. 

KfTocts of mosaic upon the chlorophyll content of tobacco, A. A. Dunlap 
(Phytopathology, t8 (1928), No, 8, pp. 697-m, ftg, Jf).—It Is claimed that 
tobacco mosaic lowers the chloropbjH (a+b) content of any given leaf of the 
plant in a way which is characteristic at all growth stages. The chlorophyll 
content of young tissues is somewhat more seriously affected than is that of 
older tissues, and the total chlorophyll content of the plant is seriously reduced. 

The migration of Bacterium tumcfaciens in the tissue of tomato plants, 
J. B. Hill (Phytopathology, 18 (1928), No, 7, pp, 55S-564, pi. 1, fig. i),—It is 
claimed that B, tnmrlaclom migrates as zt^ogloeae tlirough the intercellular 
spaces of the subej)idennal layer and those of the pith in yoimg tomato plants. 
Tlie rate of growth of the a^oglooac through the intercellular spaces is said 
to be from 0.020 to 0.04 mm, a minute, the most rapid rate occuiTlng in the 
early stages of the migration following tlie introduction of the bacteria into 
the young tomato stems. The rate, which is most rapid for the first 30 min¬ 
utes following Inoculation, is reduced to one-half after 3 hours. 

Studies concerning the so«called bitter pit of apples in Australia, with 
special reference to the variety Cleopatra, W. M. Oabne, H. A. Pittman, 
and H. G, Elliot (Aust, Council 8oi, aad Indm, Research Bui, 41 (1929), pp. 
101, figs. 37).—This somewhat preliminary report of cooperative work by the 
Department of Agriculture of Western Australia and the Council for Scientific 
and Industrial Research, Is presented in elaborately systematized form, with a 
bibliography. An api^dix deals witli evidence In English market reports on 
the relation of shipping dates to diseases listed, also with evidence of bitter pit 
loss in Western Australian apples during the 1928 season. 

Some fungi of the Stemphylium tyx^ and their relation to apple rots, 
G. A. Newton (PhytopotMogy, 18 (1928), No. 7, pp, 565^78, flg^. 7).—In this 
account, an abridgment of a thesis, it Is claimed that the black rots referred 
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to as Alternaria rot are caased by several different fungi, among these two 
species producing conidla of the Macrosporium-Stemphylium IjiDe, Study 
showed one of these to be a perithecium-producing form, which is here de¬ 
scribed as Pleo8po7'a mail n. sp. The other is a nonperitheciiun-producing form, 
here described as GongeBtum n. sp. 

Root and crown injury to apple trees, H. B. Thomas (Phytopathology^ IS 
(1928), yo, 6, pp. 547 - 00 1 ),—Presenting observations and experimental results 
additional to those previously noted (B. S. E., 54, p. 851), the author main¬ 
tains that fungi are, at most, secondary agents in the production ol* root and 
crown injury in New York State. Optimum growth conditions, particularly 
drainage, are urged as favoring prevention and recovery, with supplemental 
use of approach grafting. 

Crimp—a nematode disease of strawberry, A. N. Beooks (Florida 8ta 
Bui, 2S5 (1931), pp. 27, figs. 5). —Crimp, a bud disease affecting the develop¬ 
ment of the young leaves of the strawberry, occurs most frequently during 
warm, moist weather, July to October. Following periods of cool weather, 
diseased plants apparently recovered but suffered again when warm weather 
prevailed. 

Uniformly successful inoculations were made by introducing suspensions ol 
nematodes (AphelencJius fragariae) into bnds of healthy plants, whereas hypo- 
deimlc inoculations of the filtered extract of diseased plants failed to produce 
the disease, nor was It transmitted by the aphids Myzus fragaefoUi or AphU 
forhesL 

The thermal death point for the nematodes was found to be 48* 0. for 20 
minutes or 47* for 30 minutes. Potted crimped plants immersed in warm 
water, 48* for 20 minutes, were restored to normal growth, but the method is 
deemed too tedious for commercial usage. 

Field infestation of strawberry buds by nematodes from the soil was accom¬ 
plished chiefly by heavy rains and by water washing over the plants. Tips of 
runners became Infested as they pushed through infested axillary spaces 
of the leaves. The crimp disease was introduced into clean soil by the use of 
infested nursery stock. 

As methods of control, the author suggests that disease-free plants be set 
on disease-free soil. Setting out healthy stock at the end of the summer rainy 
period reduced the danger of buds becoming infested from the soil. The 
roguing of nursery beds was useful on well-drained soil but valueless on wet 
soil. The renewal of strawberry beds each year decreased nematode population. 

Diseases of citrus in Florida, A. S. Ehoads and EL F. DbBusk (Florida 
8ta. But. 229 (1931), pp. 213, figs. lOO ).—^Beginning with a general discussion 
of the importance of drainage, resistant rootstocks, good cultural practices, etc., 
in the prevention of disease, and with Instructions for the preparation of 
Bordeaux mixture, Bordeaux-oil emulsion, lime-sulfur, and other fungicides, 
specific information is presented on the symptoms of various diseases occurring 
In Florida and on methods of prevention and controL 

PreUminary note on snowberry anthracnose, M. F. Bakbus and J. Q. 
HoBSTAii (Phoytopathology, 18 (1928), No. 9, pp. 757-dPi, pU. )B).—Snowberry 
{Byrn^ihorioarpos alhus laevigatus) near Ithaca, N. T., is often affected severely 
by defoliation and by destruction of the berries. The name anthracnose is 
applied because of the resemblance of the causal fungus to that causing rasp¬ 
berry anthracnose. The disease is destructive in three counties of New York, 
and specimens have been recorded from Arkansas, Iowa, and Wisconsin. The 
symptoms are described. The organism is described as a new species, 
BpihaoBiUma stfmphoriioarpi. 
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A conspectus of needle rusts on balsam firs in North America, J. S. 
Botce {Phytopathology, 18 {1928), No. 8, pp. 705-708).—This is given in tabular 
form with notes. 

A possible alternate stage of Pucciniastmm myrtilli (Sebum.) Arth., 
J. S. Boyce {Phytopathology, 18 {1928), No. 7, pp. 525-525).—It is supposed, 
on the basis o£ the evidence, here presented as admittedly circumstantial and 
Incomplete, that Periderm wm sp. on needles of the previous season of silver fir 
on Mount Hood, Oreg.,. differs from other Peridermiums in this region, and that 
it may be the aeclal stage of Puooiniastrum myrtUU. 

Note on the occurrence of intracellular bodies in spike disease of sandal 
(Sontalum album Linn.), M. J. Naeasimhan {Phytopathology, 18 {1928), 
No. 9, pp. 815-811, figs. 3). —^Recent work has supported the statement of Cole¬ 
man (B. S. B., 38, p. 855) that the appearance of spike in sandal {8. album) 
has nothing to do with the parasitic nature of sandal, which is claimed to be 
connected with the presence of intracellular bodies in the cells of the spiked 
leaf. Similar bodies are said to have been found by the present author in the 
leaves of Vinoa rosea affected by a similar disease, and an allusion is made to 
similar bodies reported by workers in connection with virus diseases of such 
plants as tobacco, wheat, and Hippeastrum. 

ECONOMIC ZOOLOGY—ENTOMOLO&T 

Pur laws for the season 1931-^2, H. P. Sheldon and P. G. Gbimbs 
(U. 8. Dept. Agr., Partners' Bui. 1685 {1931), pp. 11+30). —^This is the seven¬ 
teenth annual summary of the fur laws (B. S. E., 64, p. 237). 

The insect menace, L. O. Howaed {New York and London: Century Co., 
1931, pp. XV+ 347 , pU. 32, figs. 48). —^Following the incroduction to this work, 
intended to arouse the public to an appreciation of the very real menace of 
insects to humanity, chapters are devoted to the length of time insects have 
existed on the earth, why the insect type has persisted, some other important 
facts, the problem confronting us, injuries aside from damage to crops, the 
world is waking up, and three instances of progress. 

Statistical methods of value in field entomology, S. Lockwood (Jour. 
Boon. Bnt., 24 (1931), No. 5, pp. Sll-OlS). —^This is a discussion of methods of 
sampling insect populations and statistical ways of judging the value of average 
samples. 

The Robinson method for determination of bound and free water in 
the insect body, F. S. Bodenheimer and 0. T. Schmidt {Jour. Boon. Bnt., 
24 {1031), No. 5, pp. 1090-1093).--In this contribution fi'om the Minnesota 
Experiment Station the authors describe the fundamental experiments of W. 
Eobinson on the relation of hydrophilic colloids to winter hardiness of Insects 
as reported in 1928.^ 

The diapause phenomenon in Insects, with special reference to Rhago~ 
letis completa Cress. (Biptera; Trypetidae), A M. Boyce {Jour. Boon. 
Bnt., 24 (1931), No. 5, pp. 1518-152^).—In this contribution from the California 
Citrus Experiment Station some of the more important facts relative to the 
diapause phenomenon in insects are summarized. Data are presented based 
upon preliminary experiments with various chemicals employed in an attempt 
to break the dormancy of pupae of the walnut husk fly (J®. completa). 

[Notes on economic insects and their control] {Jour. Boon. Bnt., 24 
{1931), No. 5, pp. If58-fJtJLi).—The contributions here presented are as follows: 


CoUoia SyupOBlum Monograph, T, edited by E. B. Welser. New York: Chem. 
Catalog Co., 1928, Tol 6, pp. 199-218, figs. 9. 
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Neonicotine Recently Found as an Alkaloid in Anatasis aphylla !», by 0. R. 
Smith (p. IIOS); A Successful Method for Sampling Populations of Quick 
Moving Insects, by D. M. DeLong (pp, 1108, 1109); Notes on Ophelosla onm- 
forOi, by H. S. Smith and H. Compere (pn. 1109,1110); Adhesives and Carriers 
for Insecticidal Dust‘^. by S. F. P<jtts and D. F. Barnes (pp. 1110, 1111); and 
Geleohia de»ilieti 9 Attacks Sycamores, by H. M, Armitage (p. 1111). 

[Contributions on economic entomology] (Quebec Soc, Protect. PlantSf 
Ann. RpU 23 (1929-^0), pp. 17-26, 30-47, 'tOSo, figs, o, pp. Sd-PJ).—The con¬ 
tributions here presented are as follows: Spray Circles in the Annapolis Valley, 
by S. V. Nichols (pp. IT, 18); Petroleum Oil, Source and Method of Using as an 
Insecticide, by F. A. Herman (pp. 19-26); Bees and Pollination of the Apple— 
A Review of the Literature, by C. E. Atwood (pp. 30-32); Control of Plum 
and Apple Curcullos (pp. 33, 34) and Note* on the Borer Mixture Calcium Cy¬ 
anide and Raw Linseed Oil (pp. 35, 36), both by 0. E. Petch; The Apple and 
Thorn-Leaf Skeletonizer (Heinerophila parlona CJlerck). by J. M. Cameron 
(pp. 87-43); Summary of the Papers on Orchard Entomology, by W. H. Brit¬ 
tain (pp. 44-47) ; Some Methods in the Study of Physical Conditions Affecting 
Forest Insects, by J. J. DeGryse (pp. 79-85); An Investigation of Monochamus 
Beetles and Their Control, by M. B. Dunn (pp. 86-88); and The Hemlock Looper 
Infesting Balsam in the Province of Quebec, by B. B. Watson (pp. 89-91). 

Report of the entomologist, S. B. Yandenbebo (Guam Sta. Bpt 19S0, pp. 
23-25). —^The European com borer, which has become rather widespread in 
Guam, was the principal Insect pe t occurring on the island. In work with 
parasites an attempt to establish JEjoerisies roborator was continued (B. S. B., 
64, p. 848), but was handicapped through the scarcity of growing corn. The 
results of attempts to keep the eggs of the parasite in cold storage for use 
when the ho&t material would be abundant, at temperatures between 48 and 50® 
and 35 and 45® F., reported in tables, were not encouraging. The larvae of the 
camachlle pod worm (Plethreutidae) as host food for this parasite were 
found to be as acceptable as the corn borer larvae and superior in keeping 
qualities. 

The distribution of the house-fly and stable-fly parasites (Spalangla sp.) 
was continued, a imrasitism of from 75 to 80 per cent of the pupae on the 
station premises having been determined. 

The white grub (LaeJinostema sp.), attacking approximately 1 per cent of 
the roots and stems of the pineapple crop, w'as controlled through the appli¬ 
cation of carbon dlsulflde on bits of cotton (three to each plant) set beneath 
the soil (dose to the stems. 

Some recent parasite introductions in Hawaii, O. H. Swezey (Jour. Boon. 
Ent, 24 (1931), No. 5, pp. 945-947) .—ThQ author reports that the introduction 
of parasites from the Orient in 192S, including the e^ parasite Tndhogramma 
japot^m Ashm. and two parasites of the larva, Amgosoma cTiUonds Vier. and 
Di06te9 chilonis Cush., brought about a fairly satisfactory control of the rice 
borer Ohilo eimplecs (BuQ.) which appeared for the first time in the rice fi^ds 
of the island of Oahu early In 1928 (E. S. R., 61, p. 367). Mention is made 
of the introduction of insect enemies of the pineapple mealybug (Pseudocoocun 
brevipe^), the pink sugarcane mealybug (Triongmus saechari (OklL)), and the 
Chinese grasi^opper (OiBi/a cMnensis). 

Present trend of oil sprays, E. R. de Om (Jour, Boon. Bnt., 24 (1931), No. 
5, pp. 978-S85, fig- 1)- —In this discussion of the types of oil now commonly 
used on the Pa<flfic coast, it is pointed out that the present tendency of using 
oils with a larger amount of sulfonatable material is possible through the use 
<3f lower viscosities. Sucdi oils are cheaper than the heavier and more highly 
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refined ones and also for s<^ine purp(»bes may have a greater insecticidal value. 
Laboratory data are given on tlM' \alues for oils of different viscosities, also 
changes in vis(M)Rity through field ien\peratur<^ valuations. The preservative 
action i& ^own of pine-tar oils when used in small percentages with emulsions 
made with casein or blood albumin. 

Studies on the oil depositing qualities of oil spray mixtures, It. H. 
Smith (Jour, Econ. Ent., 24 (IdU), No. 5, pp. 985-99J, pi. I).— This contribu¬ 
tion from the Culifornln Citrns Experiment Station deals with the subject 
under the headings of factors relating to the performance of oil spray mixtures, 
quantity of oil deposited by proprietary emulsions, quantity of oil deposited 
in relation to insect control and safety to tree, the function of emulsifiers or 
spreaders, and emulsifiers or spreaders in relation to tlie character of the oil 
deposit. 

History of the oil and nicotine combination, F. B. Hebebbt (Jour. Econ, 
Ent., 24 (1981)^ No. 5, pp. 991-99*^). — A history Is given of the oil and nicotine 
combination, together with a list of the pests it ^vill control. 

The pyrethrin 1 content of pyretbrum powders as an index of insecticidal 
power, H. H. Richabdson (Jour. Eoon. Ent., 24 (1931), No. 5, pp. 1098-1106, 
fig. 1). —The author found the pyrethrin I content of several fresh pyretbrum 
powders to give an accurate evaluation of the insecticidal power of kerosene 
extracts of these flowers. Pyrethrin I was analyzed by Tattersfield*s short acid 
method (E. S. II., 02, p. 244). Insecticidal power was estimated by the speed 
of paralytic action against house files. A correlation coefficient of 0.9S7 was 
found between these two factors. This conclusion was found to hold true for 
deteriorated pyretbrum as well as for fresh powder. 

Vacuum fumigation of pineapple planting material, H. R Haoan (Jour. 
Eoon. Ent., 24 (19S1), No. 5, pp. 1002-1012). —^In preliminary tests made at the 
Hawaiian Pineapple Canners’ Experiment Station to determine the resistance of 
planting material and its parasites to various dosages of gases applied in a 
vacuum fumigator, the material proved to he quite intolerant to carbon disul¬ 
fide, considerably moi'e resistant to chlorplcrin, and withstood, without injury, 
heavy charges of hydrocyanic acid gas. The last also gave satisfactory control 
of the parasites within the tolerance limits of the host. 

A study of fumigation problems: ** Protective stupefaction,*’ its appli¬ 
cation and limitations, F. S. Pbatt, A, F. Swain, and D. N, Elpbed (Jour. 
Eoon. Ent., 2i (1931), No. 5, pp. 1041-1063. pU. 4, figs. 8), —^The authors point 
out that in the fumigation of citrus trees with hydrocyanic acid for the control 
of scale pests certain of the scale insects when first exposed to sublethal 
concentrations become stupefied and consequently more resistant to the action 
of hydrocyanic acid than do scale insects not so stupefied. 

“Extensive expei*iments show that an exposure of more than one minute, but 
less than three minutes, to such sublethal concentrations is necessary, however, 
to cause this increased resistance. Studies of the concentration and distribu¬ 
tion of hydrocyanic acid under fumigation tents show that under summer night 
fumigation conditions uniform distribution of hydrocyanic acid Is accomplished 
in a short enough period of time to prevent any protection by stupefaction when 
hydrocyanic acid is applied either with an atomizer or vaporizer, hut that under 
winter daylight conditions the atomizing pump does not produce sufficiently 
rapid distribution of hydrocyanic acid to prevent this phenomenon. At any 
time when the temperature of the ground under the tent is lower than the tem¬ 
perature of the air above, and consequently no convection currents are present, 
It is necessary to use the vaporizer to obtain quick and uniform distribution 
of hydrocyanic acid." 

99557--.82- i 
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Insecticides) equipment, and methods for controllinif orchard insect 
pests, A* Jj. Qtjaintakce and B. H. Sieqleb (17. S. Dept, Apr,, Farmer^ Bui, 
1666 {19$1), pp. [11+93, flgs. 78).—^liis is a revision of and supersedes 
Farmers’ Bulletin 908, previously noted (B. S. R., 88, p. 843). 

Luhricating-oil sprays for use on dormant fruit frees, A. L. Quaintance, 
E. J. KEWC02CEB, and B, A. Pobteie (Z 7 . 8, Dept, Apr,, Farmers' But, 1676 (1931), 
pp, 11+18, llgs. J5).—This practical account gives directions for the prepara¬ 
tion, storage, and use of lubricating oE emulsions, describes the different emul¬ 
sifiers that have been found suitable for the preparation of these sprays, and 
gives specifications to guide the grower in selecting the proper kind of oil for 
use in orchard spraying. The orchard Insects which may be readily controlled 
by the use of oil are briefly discussed, and the proper strength of lubricating oil 
emulsion for the control of each species is indicated. 

Control of flea beetle and hormvorm on tobacco, S. Maboovitoh and 
W. W. Staniey (Tennessee 8ta, Circ, 38 (1931), pp, 2, fips- 8).—A practical 
account. 

Flame-throwers in locust (Schistocerca gregaria, Forsk.) control, 
K, A, Rahman (Apr, and Livestock in India, 1 (1931), No. 4, pp, 382r-395, 
fig^ X ),—^Xhe results of experiments conducted at the Punjab Agricultural 
College are reported, and descriptions of the flame-throwing machines de¬ 
veloped are presented. The flame thrower used is essentially a pneumatic 
knapsack sprayer flttted with a flame-projecting appliance. 

It was found that flame throwers are unsatisfactory as the chief means of 
dealing with the locust problem, but serve a very useful purpose as a subsidiary 
method of control. It is especially difficult to destroy hoppers resting among 
thick, green hedges by means of flame throwers. Thick hopper bands resting 
on shrubs or bushes which either easily catch Are or allow the flame to pene¬ 
trate Into every part can be effectively controlled. The times most suitable for 
working the flame thrower were found to be from 6 to 9 a. m. and from 5.30 to 
7.80 p. m. Though limited in its application, the flame thrower was found also 
to be an excellent appliance for speedily destroying benumbed, copulating, egg- 
laying, and newly emerged adults. 

Western Thysauoptera of economic importance, D. Moulton (Jour 
Bcon. Ent, 24 (1931), No, 5, pp, 1081-1038).—This is a discussion of the princi¬ 
pal thrlps pests found in California, of which there are seven species of major 
economic importance, namely, the greenhouse thrips, Eercothrips fasciatus 
Perg., the orange thrips, Drepamtlirips reuteri Uzel, FrankllnteVla califomica 
Moultou, the onion thrips, and the pear thrips. 

Industry meeting quarantine: The bean thrips, R. S. Woolum (Jour, 
Econ, Ent„ 24 (1931), No. 5, pp. 1013-1018, fig, 1), —This is an account of 
fumigation work with hydrocyanic add for Eeliothrips fascMus Perg. on 
packed citrus fruit, conducted with a view to meeting the requirements for 
movement of the fruit from California into the Hawailun Islands. The work 
showed that eradication of the thrips was possible in a gas-tight inclosure with 
a dosage of % oz. of sodium cyanide to 100 cu. ft. for 85 minutes, and it has 
since been widely used commercially. Data are presented showing that such 
factors as temperature of the washing solution, interval between packing and 
fumigation, presence of an artifidal wax covering, etc., influence fruit damage. 
The greater susceptibility of oranges over lemons to pitting is Indicated as due 
in large part to morphological differences of the two fruits. 

Tarnished plant bug injury to peairs in Washington, R. L. WsssncB and 
A. SPDUEE (Jotfr. Bcon, Brvt., 24 (1931), No, 5, pp. 989-871).—In this contribu¬ 
tion from the Washington College Experiment Station the authors report that 
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the damage to pears and apples by the tarnished plant bug was particularly 
severe in the State in 1930. Pear orchards with a luxuriant cover crop of 
alfalfa or sweotclover were especially subject to injury. For a 14-day period 
beginning March 31, when pear blossom buds were swelling and particularly 
subject to injury, the effective temperatures (above 60® P.) were especially 
favorable in 1930, much less so in 1981, and still less in 1929. It is believed 
that the severe damage in 1930 was due to the prevailing temperatures during 
this period, which were especially conducive to insect activity. 

Modes of curly-top transmission by tho beet leafhopper, Entettix 
tenons (Baker), H. II. P. Sbvebin (EUgardia [Califomia 6 (193X), 

No. 8, pp. 958-278, JfgH. 8).—^Following a short review of the literature on the 
subject the author reports upon methods, short periods of curly' top trans¬ 
mission by the beet leafhopper, transmission of curly top by single beet leaf- 
hoppers, and mass inoculation, the details being given in tabular form. 

In short-period transmission experiments, 40 previously noninfective beet 
leafhoppors after feeding on a diseased beet transmitted curly top to a healthy 
beet within 20 minutes. The percentage of curly top transmission varied with 
the time that the healthy beet was exposed to infection as follows: 20 minutes 
2.4 per cent, 0.5 hour 14.8, 1 hour 2.9, 1.5 hours 16.7, 2 hours 15, S hours 27.8, 
and 4 hours 33.3 per cent. When 20 to 50 adults were used, the transmission 
of the disease within 20 minutes to 4 hours averaged 7.8 per cent with 96 
beets, as compared with 22.5 per cent with 129 beets when more than 50 hoppers 
were used. Curly top was not transmitted when 5 to 15 insects were used in 
i^ort-feeding intervals. 

A number of experiments in which the time of exposure of single noninfective 
beet leafhoppers on diseased and healthy plants was varied gave the following 
results: A total of 203 leafhoppers after feeding singly on diseased and healthy 
beet seedlings for periods varying from 2 to 11 hours transmitted curly top 
to only 4 of 203 beets. The shortest period for a single insect to transmit 
curly top was 7 hours. Fifty leafhoppers with a virus incubation period of 
from 18 to 23 hours, tested singly, transmitted curly top to 9 of 800 beets. 
In another experiment 20 males with a virus incubation period of from 12 
to 24 hours, fed singly on 140 beets, failed to transmit curly top. When lots 
of 5,10, 20, 40, or 80 leafhoppers fed hourly on different healthy beets, the size 
of the dose of the virus was Increased. Infection was produced oftener with 
40 or 80 insects than with 6,10, or 20 hoppers. 

The relation of mass inoculation by groups of beet leafhoppers to curly top 
transmission was demonstrated by varying the time of exposure of the insects 
on healthy beets. The percentage of curly top transmission by single insects 
with virus Incubation periods of from 1 to 7 days varied from 133 to 40 per 
cent, the lowest percentage occurring at the end of 1 day. The mouth parts 
were contaminated with the curly top virus after the leafhoppers had fed on 
a diseased beet for periods of 0.5 to 1 hour. Noninfective nymphs after feeding 
on culture media containing the excreta or on the filtrate prepared from the 
feces fhiled to transmit curly top to healthy beets. 

Introduced parasites successfully control the citrophilus mealybug, H. S. 
Smith and H- Oompbbb (Jour. Scon. EnU H U9S1), No. 5, pp. 942^45).—In 
this contribution from the Califomia Citrus Experiment Station, the authors 
report that the introduction of the two chalcidoid parasites CocoopJiagus gumeyi 
Comp, and Tetraonerma protioaus Timb. from Australia, as previously noted 
(E. S. R., 61, pp. 456, 758), has resulted in perfect control of Eseudococous 
gahani. 
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A new menace to Scotch and Jack pine, J. H. Aluson and L. W. Ore (Jour. 
Forestry, 27 (1929), No. 7, pp. 821^-824). —^Thls contribution from the Minne¬ 
sota Experiment Station reports upon the Jack pine Lecaninin (L. (Toumeyella) 
nmiismaP'oum P. and McD.), a member of the tortoise-sciUe group, which has 
since 1926 made its appearance in epidemic numbers in the Lake Vadnais Jack 
and Scotch pine plantations about 7 miles north of the city of St. Paul. Tho 
pest is said to have been present for several years on jack pine in Nebraska, in 
which State it was first observed'in Saline County in 1911, apparently having 
been introduced on nurseiy' stock of uncertain origin. The scale passes the 
winter as a hibernating fertilized female on the bark of twigs and smaller 
branches of jack and Scotch pine. The scales are often crowded so closelj 
together on the bark surface that they overlap like shingles on a roof. The 
males mature In the fall and emerge from under the thin, waxlike scales that 
have protected them during their development. 

Severely infested trees have a wilted appearance, characterized by the sooty 
appearance of the branches and needles due to the growth of fungi in the insect 
secretions. The lower branches of the trees are attacked first, the upper part of 
the tree usually remaining free from the scale until it has become so firmly 
established that the tree is dying. 

Studies on natural vs. artificial control of the pine tortoise scale, L. W. 
Obb (Mlmiesota Sta. Tech. BuL 79 (1981), pp. 19, figs. 4)«—This is a prelimi¬ 
nary report on several phases of the study ol the relation of Lecanium (Tou^ 
meyella) numi&maflcum P. and McD. to the management of jack and Scotch 
pine plantations, made in 1929 during an outbreak of the pest at Lake Vadnais. 
A brief account of this insect by Allison and Orr Is noted above. 

The natural enem’es of this scale were found to he so effective on the check 
areas that the spraying may have done more harm than good. The application 
of an oil emulsion appeared to have caused the cocdnellids to concentrate on the 
unsiirayed trees, and it is thought that they might have been as effective over 
the entire area if the spraying had not been done. The spraying consisted In the 
application of Standard White Rose Oil, with which calcium caseinate was 
used as an emulsifier, with a power sprayer. The results obtained from its 
application were satisfactory, since there was a great reduction in the number 
ot scales, and the outbreak might possibly have been checked even if there had 
been no coccinellids present. 

An experiment in direct biotic control of a scale insect on pine, L. W. 
Obb and R. C. Haix (Jour. Econ. Ent., 24 (1931), No. 5, pp. 1087-1089). 
work at tho Minnesota Experiment Station the introduction of coccin^lid 
beetles of the genus Hyperaspis in a Scotch pine area infested with Toimegella 
pirn King, resulted in a marked reduction in the scale population. 

Mortality of the gray citrus scale from sulfur dusts, B. A. McGebgob 
(Jour. Econ. Ent, 24 (1931), No. 5. pp. 070).—Data on the insecticidal 

action of finely divided sulfurs applied against the gray citrus scale in orchards 
over a period of three years are briefly summarized. It was found that when 
Fo timed as to act against the young crawlers, a program of three dustings gave 
marked mortality in the hot inland San Joaquin Valley. 

Citrus scale distribution in the Mediterranean Basin, S. B. Fbekbobn 
(Jour. Econ. Ent, 24 (1931), No. 5, pp. 1025-1031 ).-^q author r^orts upon 
the distribution of the important coccid pests of citrus in the Mediterranean 
Basm, with observations on the economic importance of and the ecological and 
administrative factors influencing distribution made during the course of a 
trip in 1930. 

Leaf tier damages celery, R. Hutson (^Iiohigan 8ta. Quart Bid., 14 (1931). 
No. 2, pp. 91-93, fig. jf).—A brief practical account of the greenhouse leaf tyer, 
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which during September, 1931, cauf5ed considerable loss to Micliigan celery 
growers. In control work It was found that where pyrethrum dusts were 
carefully applied at the ra+e of 25 lbs. per acre, followed in 30 minutes by 
another application at the same rale, satisfactory control was obtained 

Remai*h:s on the genus KUopia (ordier Lepldoptera, family Geo- 
metridae), with special reference to the oak looper, B. somniaria Hnlst, 
and the hemlock looper, E. fervidaria Hnbner, W. J Chamberlin {Jou>r, 
Econ, Ent, 24 (19S1), No, 5, pp, IOS6-JO4I, pU, 2). —In this contribution from 
the Oregon Experiment Station a report is made of studies 0 / the life history 
of E. aomiviaria in the Willamette Valley of the State. E, fervidaria, which is 
a serious pest of coniferous trees, and E, somniaria, which defoliates oaks, are 
considered to be biological strains of a single species. The hemlock spanworra 
inflicts heavy damage to conifers in northeastern America, while athaaaria 
Walk, does some damage to hemlock and other trees in Ohio. The decline in 
epidemic infestations of E, somniaria appears to be due largely to parasitism, 
a tachinid, a chalcid, a pteromalid, and three species of Ichneumonidae having 
been found to parasitize nearly 25 per cent of the caterpillars and pupae. 

Insect damages Chippewa County pea crop, R. H. Pettip (Michigan Sta, 
Quart, Bvl, H (1931), No, 2, pp, 37~SP, figs, 2), —^In reporting upon Injury by 
the pea moth during the summer of 1930 to the pea crop in Chippewa County 
and to a lesser degree in Ontonagon and Delta Counties, in which district it 
has recently been introduced fi'ora eastern Canada, it is pointed out that fall 
plowing and crop rotation are the control measures. 

Spraying to control the codling moth in southwestern Michigan, F. 
SHERMAN, m (Jour, Econ, Ent,, 24 (1931), No, 5, pp. Id75-ld77).—Experiments 
conducted in southwestern Michigan are said to indicate that several summer 
brood sprays of lead arsenate may bo necessary to control the codling moth 
satisfactorily. Sprays of oil with nicotine sulCaie gave good results on an 
early variety, but were less satisfactory on later varieties. In all cases where 
oil with nicotine was used in the summer brood sprays, the arsenical residue 
on the fruit was greatly reduced. Oil sprays, where used alone for the summer 
brood larvae, were ineffective. Some oils, when used in combination with 
nicotine sulfate, may cause Injury to the fruit. 

A four-year study of codling moth baits in New Mexico, J. B. Eyeb 
(Jour, Econ. Ent,, 24 (1931), No. 5, pp. 998-1001, flg. I).—The author reports 
upon tests made at the New Mexico Experiment Station of various sirup baits 
and aromatic esters with respect to their attractiveness to the codling moth 
for the period 1928 to 1931, inclusive. Work relating thereto has been noted 
(B. S. B., 85, p. 853). 

Brer Babbit sirup diluted with water at the rate of 1 to 30 prewed to be 
the most attractive of all baits tested in tbe State. The addition of 0.2 per 
cent of sodium benzoate increases its attractiveness through retarding and 
lengthening fermentation. This is not as noticeable during the spring months 
ns in summer when temperatures are higher. Malt sirup when used without 
yeast is moderately attractive. Of 35 esters tested, ethyl oxyhydrate, Isobutyl 
phenyl acetate, and diphenyl oxide were the most attractive. They did not, 
however, exceed Brer Babbit sirup bait in attractiveness, nor did they add 
materially to the attractiveness of this bait when placed in It directly or In 
Peterson evaporation cups. Oommercially prepared extracts of the aroma of 
apple blossoms and apple ftuit, or apple fruit flavors, were not attractive to 
the codling moth. Esters of malic acid were only slightly attractive, and esters 
of valerianic acid were not at all so. 

Manure piles and feed lots as sources of European com borer relnfesta- 
tion, L. B. Scott (U. 8. BepU Agr, Circ. 194 (1931), pp. 15, figs. 4).—Following 
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a brief introduction and a discussion of methods of inTestigation, the author 
reports observations in farm manure piles made at Silver Creek, N. Y., in 
1927, 1928, and 1929; in larm manure piles at Toledo, Ohio, in 1928 and 1929; 
and in specially constructed manure piles at Silver Creek, N. Y., in 1927 and 
1928 and check experiments In 1928-29. The work demonstrated that corn 
borer larvae migrate in large numbers from farm manure piles, that these 
larvae may migrate to a distance of 26 ft., and that the adults resulting from 
such larvae are fertile and capable of infesting the next crop of corn. This 
has led to the recommendation that farmers avoid placing infested material in 
manure piles, that all manure from piles containing infested material be 
cleanly plowed under early in the spring before larvae begin to migrate in 
large numbers, and that plant remnants be removed from barnyards and de¬ 
stroyed or buried. 

In obseiTations made at Toledo in the spring of 1929 on the survival of larvae 
in feed lots, in which 40 head of cattle and 36 hogs were fed in an inclosure of 
60 by 80 ft., it was found that practically all of the larvae had been destroyed, 
“ It appears that the number of larvae surviving in feed lots is so small that 
infested material may be placed in such feed lots and be left tl\ere with no 
treatment in addition to being trampled by animals. It is essential, however, 
that the trampling be thoroughly done and that no dry or unbroken sections of 
cornstalks be left on the surface of the feed lot. When aU plant remnants 
are thoroughly mixed with manure by means of trampling, no other treatment 
need be given, and this control method is recommended as a means of disposing 
of infested material. There is no evid^ce to indicate that the time of tramp¬ 
ling is an Important factor, except that the trampling i^ould be completed 
before the emergence of moths, which does not occur in this area before June 1. 
If it is found that the infested stalks have been insufficiently trampled and 
that they stiU contain living larvae, it is reconunended that such material be 
completely plowed under befcnre May 16.” 

The chemotropic responses of the house fly, the green-bottle flies, and 
the black blowfly, S3. W. TiAKKE, D. O. Pabsian, F. G. Bishopp, and B. 0. 
Boark (17. fif. Dept, Agr., Tech, Bui. 270 (1931), pp. 11). —^The present contribu¬ 
tion reports upon tests made at Dallas and Uvalde, Tex., with a view to de¬ 
termining the chemotropic responses of the house fly, LuoUia spp., and FTiormia 
regina Meig. to a number of organic and inorganic materials alone and in 
combination. The details of 192 tests are presented in tabular form and 
briefly discussed. 

**Luoilia ^p. apparently are not so chemotropically sensitive as the other 
flies. It was noted that one species might be attracted by a material added 
to the halt whereas another is repelled by it Pine-tar oils rank high in lepeUent 
value against all of the flies discussed herein. Only geraniol was found to in¬ 
crease the attractiveness of the bait for P, reginct, bromoform made the bait 
more attractive for Luoilia spp., and seven other materials made it more attrac¬ 
tive for Musca ^cmestica. Clove oil and dove powder are used for protecting 
freEffi meat at camps. Some of the materials have been used for repelling or 
destroying flies that were annoying at camps or in buildings. Other mate¬ 
rials tested might be used in protecting bodies from files In times of war or 
catastrpiihe.” 

Possible future distribution and abundance of the Mediterranean fruit 
fly (Oeratltis capitata Wied.) In the United States, H. J. Qttatub (Jour, 
J5?oon. JBnt., 24 (19S1), No. 5, pp. 106Jhi066). — ^In this contribution from the 
California Citrus Elxperiment Station an attempt is made to predict where 
the Mediterranean frxflt fly may thrive In the United States and how serious 
it may be as a pest, as based upon conditions where the pest now occurs. 
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A circular on the Mediterranean and other fruit jSies by the author has been 
noted (E. S. R., 61, p. 659). 

The introduction of the tachinid parasites of the European earwig in 
Oregon, D. 0. Mote {Jour. Boon. Bnt., B4 {IBSl), No. 5, pp. This 

contribution from the Oregon Experiment Station deals with the progress of 
work with two European species of Tachinidae, Digonicliaeta setipennU Pall, 
and Bhaoodineura antiqua Meig., parasites of the European earwig which were 
introduced into the State by the station in cooperation with the U. S. D. A. 
Bureau of Entomology beginning in 1924 (B. S. B., 65, p. 658). The paper 
presents a brief statement of the organization and administration of the project, 
a summary of the introductions, results of the production of the parasites in 
captivity, their colonization, and the present status of the project. 

The biology of Bigonichaeta setipennis FaU., a tachinid parasite of the 
European earwig, as observed primarily under western Oregon condi> 
tions, D. 0. Mote, H. C. Stbabns, and R. B. Dimick {Jour. Boon. Bnt., 24 
{19S1), No. 5, pp. 957-961). —^This contribution from the Oregon Experiment 
Station deals with the biology of one of the two tachinid parasites of the 
European earwig noted above. 

Hand-parasitizing the European earwig with the larvae of Bigonichaeta 
setipennis Fall., R, E. Dimick {Jour. Boon. Bnt., 24 {1961), No. 5, pp. 962- 
964)* —this further contribution from the Oregon Experiment Station on 
the tachinid parasite noted above, the author describes a method of parasitiz¬ 
ing the European earwig by hand. This consists in placing the parasitic larvae 
on earwigs which are held either mechanically or anesthetized by chloroform. 

The blueberry maggot and its control in eastern Maine, F. H. Lathbof 
and L. 0. McAlisteb, jb. (£7. S. Dept. Agr. Giro. 196 {19S1), pp. 14, figs. 9).—In 
reporting further upon studies of the blueberry maggot (E. S. R., 64, p. 58), it 
is pointed out that infested blueberries may be washed in the canning factory to 
i*educe the number of maggots. The washing process is inconvenient and 
expensive, however, and field control measures are usually necessary. 
“ Regular care of blueberry land is important in the control of the blueberry 
maggot, but it does not seem advisable to rely ou cultural practices alone to 
control the maggot. Dusting blueberry land with calcium arsenate has proved 
to be an efCective and practical method of combating the maggot, both in 
experimental tests and in the hands of commercial blueberry growers. A 
high grade calcium arsenate insecticidal dust should be applied at the rate 
of 6 to T lbs. per acre at each application. Two applications of dust are 
recommended. During normal seasons in the Oherryfield-Columbia Falls 
section of Washington County, Maine, the first application should be made 
lietween July 13 and 20. The second application should be made from 7 to 10 
dtiys after the first. No application should be made later than two weeks 
before the fruit is to be harvested. If the dusting is done carefully according 
to recommendations, and is followed by normal rainfall, there should be no 
excessive residue on the berries at picking time. In doubtful cases the beiries 
should be given a light washing in the factory before canning. As a pest of 
fresh fruit the maggot may be combated by a program of frequent clean 
picking on small areas of land known to be comparatively free from blueberry 
maggots.** 

Index to malaria literature, IV, 1929 [trans. title], G. Tegoni and B. A. 
WiLUAMS {Biv. Malarial., 10 {19S1), 8up., pp. 108). —Fart 6 of this bibliography 
(pp. 36-46) deals with the literature on anopheline mosquitoes. 

Sex differentiation of the spotted cucumber beetle, O. E. Smith and N. 
Aixbn (Jour. Boon. Bnt, 24 (iOSl), No. 5, pp. 1077-1079).’—This discussion of a 
prominent external dtiaracter used in deter m in i ng the sex of the spotted 
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cucumber beetle is contributed by the U. S. D, A. Bureau of Entomology and 
the Louisiana Experiment Stations, cooperatively. 

[Injury to nursery stock by Phytorus pinguis], J. Guekkebo (Guam 8ta, 
Rpt. 19S0, p. f7).—The damage caused by a beetle, P. pinguis, which devoured 
young shoots of v.iiious seedlings in tlie nurserj, was materially reduceil by 
the application of a spray combinaLion of lead arsenate and lime. 

A method of trapping the confused flour beetle, Tribolium confusum 
Buval, J. D. DeCotjesey (Jonr, Econ, Ent, (1981), No. 5, pp. lOIB-^lOBl).-- 
Corrugated paper containing wheat flour as an attrahent was found to be an 
efllcient trap for T. contusion in shelled corn. During 961 trapping hours, or 
40 trapping days, 85,500 beetles were captured in traps in moth rooms where 
large numbers of grain-infesting insects were present. The average number of 
beetles captured in traps 6.5 by 5.5 in. in size during 72-hour exposure periods 
was 48.4. 

Imported rose stem-girdler attacks roses, B. I. McDaniel (Michigan 8ta. 
Quart. BuU U (1931), No. 2, pp. 89-^91, figs. S).—In briefly referring to the 
injury caused by Agrilus communis riibicola, it is pointed out that the only 
practical method of control consists in cutting and burning all infested rose 
canes before the beetle adults emerge in the spring. 

The reproductlvlty of the bean weevil (Mylabris obtectns Say) as af¬ 
fected by the vapor of ethylene oxide, G. W. Hebeick and W. R. Horsfaix 
(Jour. Econ. Ent., 24 (1931), No. 5, pp. 1084-1086) .—The authors have found 
that short exposures to ethylene oxide appear to stimulate hatching of the eggs 
of M. oltectus. With more protracted exposures the number of eggs laid and 
the number hatching decreased, the time for production of viable e^s and the 
mean periods of ovipositlon and hatching were lengthened, and the mean lon¬ 
gevity of the adults was as long or lengthened. 

A mew curculio jarring sheet, O. I. Snapp and J. R. Thomson (Jour. Econ. 
Ent., 24 (19S1), No. 5, pp. 1082, 1083, flg. 1).—A description is given of a new 
sheet used in jarring the plum curculio which has a number of advantages over 
any sheet heretofore used. 

Some hibernation habits of the pea weevil in relation to its control, 
A. O. Labson and F. G. Hinman (Jour. Econ. Ent., 24 (1931), No. 5, pp. 965- 
968. pis. 2). —^The authors report that pea weevils which emerged from the 
shattered peas left on the ground have been found hibernating in previously 
unrecorded places such as in mo&s, liverworts, and lichens attached to the 
trunks and branches of trees. It is pointed out that the presence or absence 
of suitable hibernating quarters may be a determining factor in the amount 
of infestation in different isolated pea fields. 

The garden centipede, F. H. Wymobe (California 8ta. Bui. 518 (1931), pp. 
22, figs. i2).—This is an account of a centipede-like animal, SoutigereUa im- 
maoulaia (Newp.), a pest of various crops in 14 counties in California, which 
does injury to plants gro%\dng out-of-doors during the spring and summer 
months. It attacks the tender underground portion of practically all kinds 
of plants, eating numerous small holes or pits into the stems and roots and 
causing wilting and often the death of the host It is thought that infested 
soil carried on farm tools or on the roots of plants may be responsible for the 
spread of the pest in the fields. While the garden centipede is not likely to 
be found in the main mass of a manure heap, it is commonly found in the edges 
where the manure is well decayed and vegetation may be growing. Much care 
should, therefore, be exercised when moving manure to the fields so as not to 
gather up the infested material. 

Flooding has proved the only practical xnethod for controlling the garden 
centipede in asparagus fields. Levees for holding the water should be sub- 
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staiitiallj'^ constnictod aud so placed that all portions of the field may be cov¬ 
ered to a depth of 1 ft. or more for from 2 to 3 weeks. The proper time for 
flooding is during the winter when the plants are in a dormant condition. All 
infested levees or small newly-discovered field infestations should be treated 
with carbon disulfide at the rate of 2.5 oz. to a hole, in holes 12 in. deep and 
18 in. apart each way. Soil fumigants have not proved practical as a general 
field treatment for its controL 

Red spider control in greenhonses, C. C. Compton (Jour, Econ, Ent,, 24 
(J93J)f No. 5, pp. J09i-i097). —^Experiments conducted have shown that the 
addition of 1.5 per cent Penetroi greatly Increased the effectiveness of Derrisol 
as an arachnicide. Derrisol 1:400 pins Penetroi 1:200 has been found to be 
effective against red spider eggs as well as the mites, and commercial control 
has been obtained in a number of cases by making two applications of this 
mixture eight days apart. 

Refrigeration of Trlchogramma mlnutum Riley and other notes^ A. 
Pbteeson (Jour. Econ. Ent, 24 (1981), No. 5, pp. 107O-m4). mass pro¬ 
duction of the egg pcrasite T. minutuM, the problem of keeping the parasites 
alive during the seaf-on of the year when there is no need for large numbers of 
adults is one that has to be solved. The author his found bagworm eggs to 
be fairly satisfactory for this purpose for from 40 days to 6 months at tem¬ 
peratures approximating 40® F. The sex ratio was found to be tmehanged. 
The form with yellow females was found to live longer and to be more prolific 
in bagworn eggs than was the form with dark colored females. 

AiraiAL PEODUOTIOMr 

Statistical analysis of comparative feeding trial data, E. W* Cbampton 
(Sd. Agr.t 11 (1931), No. 5, pp. 281-285). —^In this paper from the Macdonald 
College, Canada, an explanation of the use of Student's method of paired 
experiments in the conduct of feeding trials is given. 

Oil cakes and extracted meals, H. B. Woodman ([G#. Brit.1 Min. Agr. and 
Fislieries Bui. 11 (1931), pp. This buUetln deals with the com¬ 

position, feeding value, and uses of common oil cakefe and meals as supplements 
to carbohydrate-rich, home-grown feeds for livestock. 

Inspection of commercial feedstufis, P. H. Smith ht Mm (MasBoohuaetts 
Sta. Control Ser. Bui. 5$ (1981), pp. 4$). —^Thib is the usual report of the official 
chemical and microscopic analyses of 1,501 samples of feeding stuffs intended 
lor livestock and poultry consumption, collected during the year ended Septem¬ 
ber 1, 1931 (E. S. R,, 65, p. 60). 

[Investigations of frozen meat] ([(H. Britl Dept. 8ci. and Indue. jBc- 
sea/roh, Food Invest Bd. Rpt. 1929, pp. 10-43. pis. 2, figs. 18).—The following 
papers were presented under the section on meats in the report of the director 
of food investigation: The Transport of New Zealand Frozen Mutton and 
Lamb: Loss of Bloom, by T. Moran (pp. 10-12); The Factor of Quality in the 
Freezing of Meat, by T. Moran and B. C. Smith (pp. 12, 13); The Physiology 
of Rigor Mortis, by B. 0. Smith (pp. 13-15); The Freezing of Tissues, by 
B. C. Smith, T. Moran, and J. B, Vickery (pp. 15-26); Changes in Muscle- 
pigments, by J. Brooks (pp. 27-30); Changes in Fats during Storage, by 
0. H. Lea et aL (pp. 30-40); and Bacteriology, by R. B. Haines (pp. 40-48). 

Ergot on barley does not harm cattle, H. B. Hobwood and G. W. Putnam 
(Miokigon Sta. Quart. Bui., 14 (1931), No. 2, pp. 84, 85 ).—^In this test three 
pregnant cows were fed all the mixed hay and sunflower silage they would con¬ 
sume, In addition they received 1 lb. of a grain mixture composed of 500 lbs. 
of ground barley, 200 lbs. of cottonseed meal, and 1 per cent of salt for each 
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3.5 lbs. of milk produced. Tbe barley used contained wbat appeared to be a 
large amount of ergot In the field (1 per cent stem count). The cows were pro¬ 
nounced free from all effects of ergot and in excellent health from time to 
time throughout the test. Strong living calves were produced, and the cows 
cleaned normally. 

Matai tati disease, 0. W. Edwakds {Quam 8ta, Ept 1930, pp. 5, 6, figs, 
Investigations seemed to indicate that matai tati disease of catUe could be 
pi evented by feeding bone meaL The lenaedy, however, was not applicable 
to the carabao because of the reluctance of the affected animals to eat the meal. 
The disease attacked cattle pastured wholly on tJie savannas or red clay uplands 
of the Islands and occurred more frequently in cows in milk than in bulls, 
young heifers, and dry cows. 

[Feeding tests with swine], 0. W. Bdwaeds (Guam Sta. Bpt. 1930, pp, d, 7).-— 
A iMticn of 2 parts by weight of cooked seedless breadfruit and 1 part of 
coconut meal produced better gains in 12-week8“Old pigs than a ration of 2 parts 
of breadfruit and 1 part of fresh coconut. Both lots made unusually low gains, 
and the results indicate that neither of these combinations was satisfactory for 
pigs of the age used. 

In a second test a lot of pigs about 5 months old was fed a ration of 2 parts 
of native squash and 1 part of coconut meal; a second lot, 2 parts of native 
squash and 1 part of fresh coconut; and a third lot, squash only. The pigs in 
the third lot failed to gain, and the test was discontinued after 15 days. The 
other lots were fed for 60 days, during which time the respecthe lots made 
average daily gains of 0.6 and 0.5 lb. per head. 

Dry lot rations for fattening hogs, E. G, Godbet and L. V. Staekey (South 
Oarolina Sta, Sul, 281 (1981), pp, 15).—This series of studies (E. S. B., 64, 
p. 663) was continued, and it was found that equal parts of fish meal and 
soybean meal or cottonseed meal produced faster and more economical gains 
than fish meal alone when used as protein supplements to com for pigs in dry 
lot. Pish meal and peanut meal produced faster gains than fish meal alone, 
but the gains were not as economical. The combinations of soybean meal or 
cottonseed meal and fish meal were practically equal in feeding value and in 
economy of gains produced. The mixtures containing soybean meal or cotton¬ 
seed meal produced more rapid and economical gains than the one containing 
peanut meal. The fish meal-soybean meal mixture produced faster and cheaper 
gains than tankage. Both the soybean meal and cottonseed meal mixtures 
produced more rapid gains when fed free choice than when hand-fed, and the 
free choice method of feeding also produced cheaper gains when cottonseed 
meal was used but more expensive gains when soybean meal was used. 

In this work a 7 per cent grade of cottonseed meal was more economical and 
produced faster gains than a 9 per cent grade. Adding 5 per cent of wheat bran 
to a ration of com, soybean meal, and fish meal reduced the rate of gain and 
increased the cost of gains 5.5 per cent Based on the availability and price 
of feeds and on the rate and economy of gains, the most efficient ration in this 
study consisted of equal parts of cottonseed meal and fish meal fed free choice 
with com. 

Improving com and tankage for pigs not on pasture, W, "L, Bobxson 
(Ohio Sta, But 488 (1931), pp, 4 ^)*—The results of an entire series of tests 
which have been previously noted (B. S. B., 67, p. 171; 60, pp. 171, 461; 61, 
p. 463; 62, p. 65; and 63, p. 61) are reported in this bulletin. The study was 
undertaken to determine methods for improving a ration of com and tankage 
for winter or dry lot feeding. 
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The value of fish meal rich and poor in fat for swine feeding [trans. 
title], J. 0. DE Ruyter de Wildt (Ver. Exploit. Proefssuivelboerderij Eoom, 
Veralag 1928, pp. 69-96, fig. 1; Ger. ahs., pp. 81-8$; Eng. aJ>8., pp. In 

a study at the agrknltnral experiment station of Hoorn, Netherlands, two trials 
were conducted with two lots of 12 pigs in each trial. A basal ration of 
ground (*orn, ground barley, and whey was fed to all pigs, and in addition 
one lot in each trial received 250 gm. of nonextracted fi&h meal and the other 
lot a like amount of fish meal extracted with trichorethylene at boiling tem¬ 
perature. The nonextracted meal contained from 2.65 to 9.81 per cent of fat and 
the extracted meal from 1.34 to 1.98 per cent. The pigs also received 10 gm. of 
calcium phosphate per head daily and fresh grass when available. Pigs aver¬ 
aging 80 lbs. per head were fed for 146 days in the first test and 94-lb. pigs for 
112 days in the second test. 

The pigs receiving the extracted meal made 2.78 kg. less growth in the first 
and 8.88 kg. less growth per head in the second test than those receiving 
the nonextracted meal. Using the results of both tests, it was found that the 
average daily gains were 26 gm. lower and the fat required to produce 1 kg. of 
gain 8.6 per cent higher when the extracted meal was fed. The fat-rich fish 
meal had no effect upon the sm^ or taste of the meat of the slaughtered 
animals. 

Protein changes in fish meal when fat has been extracted by trichlor- 
ethylene [trans. title], J. 0. n® Rutteb de Wildt (Ter. Exploit. Proef^sidvel- 
boet'deiij Hoorn, Te^'Blag 1928, pp. 97-105; Oer. abs., p. 104; Hng. ahs., p. 105 ).— 
Continuing this work, It was found that extracting fish meal decreased the 
albuminoid content and Increased the amido compounds. There was, how¬ 
ever, no change In the digestibility of the albuminoids. These results showed 
that while extracting the fish meal broke down some of the protein substances, 
it did not change their digestibility. 

The value of dried sugar-beet pulp and molasses-sugar beet pulp in the 
nutrition of swine, H. B. Woodman, A. N. Duokham, and M. H. Fbench 
(Jour. Agr, Soi. lEngla/nd], 19 (1929), No. 4, pp. 656-668). —^In a study under¬ 
taken at Cambridge University a digestion experiment was carried out with 
two pigs having an initial weight of 190 and 191 lbs., respectively. During 
the first feeding period the digestibility of a ration made up of fish meal, 
middlings, maize meal, and molasses beet pulp was detemined, a second period 
was devoted to the measuring of the basal ration of fish meal, middlings, 
and maize meal, and a third period to the digestibility of the basal ration plus 
dried sugar beet pulp. A second phase of the study consisted of a feeding trial 
with throe lots of pigs. 

The results of the digestion trial showed that pigs were able to utilize dried 
sugar beet pulp and molasses sugar beet pulp about as well as ruminants were 
able to digest these feeds. However, the Inclusion of sugar beet pulp in amounts 
equal to only one-sixth of the ration caused the mixed feeds to be very bulky 
after the usual soaking in water. This bulk prevented pigs from consuming 
as much feed as when no sugar beet pulp was fed, and the depressing effect 
on feed consumption was reflected in tlie rate of gains by the pigs in the feeding 
trials. The carcasses of the pigs receiving beet pulp graded lower than those of 
pigs on a ration which did not contain this feed- It Is suggested that beet pulp 
could be used in rations for breeding stock or for pigs that were not being 
fattened rapidly. 

The value of whole sugar beet in the nutrition of swine, H. B. WoodhAm, 
A, N. Duokham, and M. H. Fbbnch (Jour. Agr. SoL [England], 19 (1929), 
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No. 4» PP* 669-6'i6 ).—Continuing the above study, similar digestion and feeding 
trials indicated that whole sugar beets, suitably grated, could be used to re¬ 
place barley meal in the ration in amounts up to 25 per cent without affecting 
the value of the ration for the production of bacon. The substitution was made 
at the rate of 5.5 lbs, of beet for 1 lb. of barley meal. 

Powdered skimmilk for weanling pigs, E. W. Cbampton (8oi. Agr., IX 
(X9S1), No. 6, pp. S47-SS0). —In this study at Macdonald College, Canada, 10 
pairs of pigs were fed individually for 32 days immediately following weaning. 
In all cases but one, the pair mates were also litter mates. The pigs in lot 1 
received a meal mixture composed of 360 lbs. of ground corn, 350 lbs. of wheat 
middlings, and 300 lbs. of a protein-mineral supplement consisting of a mixture 
of tankage, linseed meal, fish meal, bone meal, ground limestone, salt, and ferric 
oxide. The ration in lot 2 was the same as above named except that a like 
amount of powdered skim milk replaced the protein-mineral supplement. 

The pigs in lot 1 made an average daily gain of 1.42 lbs. per head and an 
average gain of 45.4 lbs. for each 100 lbs. of feed eaten. In lot 2 the average 
daily gains were 1.54 lbs. per head, and the pigs gained 50 lbs. for each 100 lbs. 
of feed consumed. There was an average “net difference” of 1.3 lbs. of gain 
per 100 lbs. of feed consumed in favor of the powdered skim milk. In this test 
IK>wdered skim milk was 2.9 per cent more efficient for producing gains than the 
protein-mineral mixture. 

Oaring pork on the farm, L. H. Ns!£3:< (Tennessee 8ta. Giro. 39 (1931), 
pp. 4). —^Different methods of curing hams, Moulders, and bacon, and the value 
of each method, are described in this publication. 

Digestibility and nutritive value of various feeds for work horses [trans. 
title], V. K. Ivankin (Zop. Leningrad. 8elsk. Khoz. Inst. (M4m. Inst. Agron. 
Leningrad), 7 (1929), No. 1, pp. 262-301; Eng. ahs., p. SOI).—In digestion 
trials with horses at the Leningrad Agricultural Institute, it was found in 
detei’mining the rate of digestibility of separate feeds in mixed rations that 
it was necessaiy to consider hay and oats as a fundamental feed. When part 
of the hay in a ration was replaced by straw, the digestibility of the oats was 
increased. Grinding grain was also found to increase its digestibility greatly. 

The formation of the hen*s egg, 1—IV, Y. S. Asmitndson (8ci. Agr., 11 
(1981 ), Nos. 9, pp. 590-606, figs. 3; 10, pp. 662-680, figs^ 4; H, PP- 775-788, fig. 1) .— 
The object of this investigation, part of which was carried out at the University 
of British Columbia, and part at the Wisconsin Experiment Station, was to 
study the normal functioning of the hen’s oviduct and to determine how it could 
be influenced. 

I. Fmiction of the parts of the oviduct, —^Before using in this study a record 
was made of a few eggs from each bird for length, four diameters at equator, 
color, photographic outline, weight, weight of yolk, and weight of fresh shelL 
After these records had been obtained oi^erations were performed on various 
portions of the oviduct and uterus. 

Eggs were obtained from four hens with fistulas to the outside, at or near 
the posterior end of the uterus. Of these eggs seven were as large as the eggs 
laid before the operation, two were similar in shape to normal eggs, and one 
had a complete normally pigmented shell. These results showed that the 
vagina does not take part in the formation of the eggs, and that the portion 
of the uterus and its attachment to the ligaments has little if any influence on 
its muscular and secretory activity. 

The eggs laid by a hen after nearly half of her Isthmus had been removed 
were abnormal in shape and had a rough ffiiell that was devoid of color, although 
the two shell membranes were present. These results showed that half the 



imi AKrivrAT. FBODUonoir 461 

isthmus Is capable of forming normal shell membranes, uml that it influences 
the shape of the egg and the pigmentation of the shell. 

In none of the observed cases did the removal of part of the oviduct bring 
about a reduction in the size of eggs. Observations on two eggs removed from 
the anterior part of the isthmus showed that the thin outer albumin ’s added 
after the egg leaves the albumin part. When left in albumin for 24 hours, 10 
yolks increased in weight in each case, indicating that the yolk increases 
in weight while traversing the oviduct Other observations indicated that the 
average time the egg remains in the uterus is longer than the 16 to 17 hours 
commonly estimated. 

II. Determination of the shape of the egg .—In this phase of the study the 
measuers of shape considered were the length-breadth index and the absolute 
variation in breadth. Various operations were performed upon the isthmu-. 
and uterus of different hens. 

That the isthmus influenced the shape of the egg was shown by the fact that 
after the anterior half of the isthmus was removed the eggs laid were more 
irregular in shape than the eggs laid before the operation. In addition the 
eggs laid by a hen whose isthmus was torn longitudinally and the tear closed 
with catgut sutures had characteristically wrinkled shells. Eggs removed from 
the uterus by means of a fistula had very little eggshell, but liad the char¬ 
acteristic shape of normal eggs. Temporary ligation of the Isthmus resulted in 
the laying of abnormally shaped eggs for a time, with a gradual return to 
approximately normal eggs. 

The removal from the ventral side of the uterus of a pullet of a piece 2.5 
by 1.1 cm. was followed by the laying of a few approximately normally shapwl 
eggs, bnt later eggs were flattened on one side. Similar treatment of a hen 
except for the final removal of the portion of the uterus did not interfere with 
the laying of normally shaped eggs. Placing cotton at the sides of the uteru-^ 
caused subsoQuent eggs to have thin-shelled depressions on one side, and later 
eggs had a depression reaching more or less around the egg. 

The above results Indicated that the general shape of the egg is determined 
by the amount of albumin secreted in the albumin part, by the caliber of the 
lumen of the albumin part aiad Istlimus, and by the muscular activity of the 
walls of these parts. 

III. Determination of the slue of the egg.—la this phase of the study a 
Statistical analysis was made of 707 eggs and their parts laid by OT birds 
before they were used for experimental purposes. 

The mean total weight of the eggs and their parts were yolk 16.1 gm., albumin 
31.62, shell 6.63, and tolal weight 53.64 gm. The relative variability in the 
weight of the parts of eggs as measured by the coefficient of variability was in 
Inverse order to the weight. The weight of tho egg was found to be positively 
correlated with the weight of each of its parts. The coefficients of correla¬ 
tion for egg weight to albumin, to shell, and to yolk were +0.899, +0,636, 
and+0.638. respectively. The thickness of the shell was closely correlated with 
weight of sh^l, +0.778, but was only slighUy influenced by weight of egg, +0.18. 
The weight of yolk was not correlated with we»ght of shell, +0.091, and only 
slightly with weight of albumin, +0.197, but the weight of albumin and 
shell were positively correlated, +0.611. The corrdations between the parts 
of the egg indicated that the weight of albumin and shell depended to only a 
limited extent on the weight of yolk. In one case an egg was laid that had 
the normal amount of albumin and shell, but the yolk weight was only 6.4 gm. 
as compared with 11.91 gm. for 6 eggs previously laid by the same hen. 
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A comparison of 15 bantam eggs with 60 eggs having yolks of the same 
weight showed less albumin than in ordinary eggs. The albumin content varied 
from 17.42 to 22.27 gm. for bantam eggs and from 24.45 to 34.93 gm. for normal 
eggs. This was interpreted to indicate that the amount of albumin secreted 
was to some extent dependent upon the size of the bird and also upon the 
size of the oviduct. 

IV. Ahmmial tvpe>>. —In tliis phase of the investigation a study was made of 
abnormal ^gs laid by the birds. Dwarf eggs were obtained from two hens 
that were actively ovulating. One hen laid seven such eggs, so spaced as to 
suggest that they resulted from normal ovulation, and an eighth egg contain¬ 
ing a vitelline membrane. This bird was killed after laying the last dwarf egg, 
and yolk material was found in the body cavity, indicating that such eggs fol¬ 
low the ovulation of yolks that subsequently escape into the body cavity intact, 
or after breaking. A hen into whose oviduct an artificial yolk bad previously 
been Inserted laid three double-yolked eggs. It was believed that lowered physi¬ 
ologic tone of the oviduct due to tlie operation was the cause of these abnormal 
eggs, although the rate of ovulation was obviously higher than at other times. 
As the result of the insertion of an artificial yolk, a dwarf egg with an elongated 
stalk was laid by a hen, GDwo other eggs with elongated stalks but with normal 
yolks were laid by a hen that had been operated on twice and artificial yolks 
inserted. Such eggs were believed to be due to a displacement of a part of the 
albumin, caused by constriction in the oviduct or unusual physiologic activity. 

These results show that the three processes that must take place so far as 
the oviduct is concerned before a normal egg can be completed are (1) the 
growth and preparation of the oviduct for secretion, (2) the oviduct must 
secrete, and (8) peristalsis or muscular activity must occur so that the yolk, 
or other mechanical stimulus to secretion, is moved through the lumen of 
the duct 

The last two processes normally occur together following the first, but vari¬ 
ations in the functioning of the oviduct Indicate that the secretory and muscular 
activities of the oviduct depend on different physiologic factors. 

Progressive poultry raising, M. A. Juix {Chicago: An'Tnouy^c LivcBtooh Bur,, 
19S1, pp. lS]+222, pi, 1, figs. 98).—This handbook deals with the breeding, 
feeding, and management of chickens, turkeys, ducks, and geese. In addition 
the preparation for marketing and methods of marketing poultry and poultry 
products are discussed. 

Rations for rabbits tested at college, li. A. Conoily and G. G. Card {Michi^ 
gan 8ta, Quart, Bui,, 14 {1931), yo, Z, pp, 77-Sf).—This test was undertaken 
to determine a simple ration for rabbits that would produce rapid gains at a 
low cost. Rations similar as to percentage of fiber, protein, total digestible 
nutrients, and minerals were fed to 9 lots of 2 head each from the time they 
were 6 to 13 weeks of age. Some of the rations were fed as dry mash and 
others as wet mash, while in other rations oats, barley, and bran were substi¬ 
tuted for part of the com, and in still others powdered milk was substituted 
for the gluten and oil meal in the basal ration. 

The results showed that wet mash produced gi*eater and more economical 
gains than dry mash. The rations which contained the larger amounts of 
oats, barley, and bran produced larger and cheaper gains than the basal ration, 
with a slight advantage for the barley. Increasing the milk content of the 
ration did not materially increase the gains, but did increase the cost of gains. 
An increase in the percentage of oats in the ration increased the rate and 
economy of gains. The most economical gains were made during the early part 
of the feeding period and gradually Increased In cost as the period progressed. 
The dressing percentage of young rabbits was found to be between 50 and 55. 
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A scrap book of mink raising, B. G. Hodgson (Toronto: Far Trade Jour, 
Canada, 19S1, pp, S37, figs. This treatise is a collection of facts dealing 
with the feeding, breeding, management, and housing of minks. 

DAIET MEMUffG—DAERYING 

Study of home grown ration for milk production, 0. F. Huffman and 
G. A. Bowling (Michigan Sta, Quart, Bui., H (1931), No. 2, pp. 85, S8).—To 
compare the relative values of a simple home grown ration and a complex ra¬ 
tion for milk production, two lots of five cows each were fed by the double 
reversal method through four 30-day test periods. Both lots received alfalfa 
hay and com silage. The complex grain mixture was made up of ground 
yellow com, ground oats, wheat bran, cottonseed meal, linseed meal, salt, and 
steamed bone meal, while the home grown grain mixture consisted of ground 
oats and ground rolled oats, alfalfa leaf meal, and salt 

The cows consumed 108.11 lbs. more digestible crude protein and 39.07 lbs. 
more total digestible nutrients while on the complex ration than while on 
the home grown ration. On the home grown ration the cows produced 304.2 
lbs. more milk and 8.98 lbs. less butterfat than on the complex ration. When 
converted to a 4 per cent milk basis, the complex ration gave a production 
of 23,669.99 lbs. and the home grown ration a production of 28,656.97 lbs. This 
difference in production was not significant. The body weights of the animals 
were not affected by either ration. 

Wheat as a substitute for com in the dairy ration, 0. G. Hayden and 
0. F. Monbob (Ohio Sta. Bimo. Bui. 153 (1931), pp. 203-208, figs. 2).—In this 
study eight Jersey and four Holstein cows were divided into two nearly equal 
groups and, aside from the grain ration, received the same treatment. One 
lot was fed a grain mixture of corn, oats, bran, and linseed meal 4;8:1:1. 
while in the grain mixture of the second lot wheat replaced 75 per cent of the 
com. The two groups wei*e fed in the above manner for 75 days, the rations 
were then reversed, and the feeding was continued for another 75 days. At 
the end of the period eight cows equally divided between the lots were still 
milking well, so the rations were again reversed for another 75 days. A group 
of 11 cows in various stages of lactation were fed for 7 months on a grain 
ration of wheat, oats, bran, and linseed meal 4;3:1:2 with mixed hay as the 
roughage. 

It was found that wheat and com were practically equal in feeding value 
and palatability. There was a slight advantage in gains in live weight In 
favor of the com ration, but the milk produced on the wheat ration was some¬ 
what higher in butlerfht content The cows fed for 7 months on wheat 
showed no ill effects due to the ration* 

Increasing the vitamin D potency of cow’s milk by the daily feeding of 
irradiated yeast or irradiated ergosterol, B. H. Thomas and F. L. MacLeod 
(Science, 'tS (1931), No. 1901, pp. 618-620).—A group of Holstein cows was 
divided into 7 lots of 3 head each, the lots being made up of cows producing 
approximately the same amount of milk, A basal ration of alfalfa meal, com 
silage, beet pulp, and grain mixture was fed to all lots through a 3-months' 
preliminary feeding period and an experimental feeding period of 4 weelis. 
The cows were confined indoors during the entire experiment except when 
exercised at night in lots free of vegetation. During the experimental periods 
the cows in lots 2, 3, and 4 received 10,000, 30,000, and 60,000 rat units each 
per day, re^ectively, of vitamin D as irradiated yeasty while those In lots Q, 
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6, and 7 received 16,000, 46,000, and 135,000 rat units each per day, respectively, 
of vitamin D as irradiated ergosterol dissolved in relatively small quantities of 
com oil. 

At the end of the experimental feeding period equal quantities of milk were 
collected from each cow for 3 successive days, and the milk from each lot 
was pooled. The butteitat was separated from the milk and filh'red at a 1 ot\ 
temperature to free it from curd, water, and salts. The fats from the various 
lots were tested for their vitamin D potencies by feeding them during a 10-day 
period to rachitic rats. Line tests were made on the radii, ulnae, and tibiae of 
all the rats, and the relative values of the different fats were judged. 

The results showed that the butterfats from lots 2, 3, and 4 were approxi¬ 
mately 2, 8, and 16 times, respectively, as potent for vitamin D as the butterfat 
from the control lot. Likewise the fats from lots 3, 6, and 7 were approximately 
2, 4, and 16 times as potent in vitamin D as the fats from the control lot. 

A determination of the blood and plasma volume of dairy cattle, 0. W. 
TuENEE and H. A. Herman (Jiissourt fiffa. Research Bui. 159 (1931), pp. 61, 
figs. 16 ).—^In this study the dye injection method for determining plasma 
volume and blood volume was adapted to dairy cattle, and approximately 120 
determinations were made on growing dairy cattle, mature nonlactating, and 
mature lactating cows. 

In 54 determinations with growing animals weighing from 200 to 900 lbs., 
the plasma averaged 3.5 per cent and the blood 6.81 per cent of the total weight 
of the animal. With nonlactating cows 24 determinations showed an average 
of 3.78 per cent of plasma and 6.38 per cent of blood by weight. The 41 deter¬ 
minations with lactating cows showed an average plasma content of 4.92 per 
cent and of blood 8.11 per cent of the total body weight. The mature cows were 
found to average approximately 7,768 cc. of blood per square meter of body 
surface as compared with 4,035 cc. per square meter for growing dairy cattle. 
Grouping all animals, the increase in blood volume with weight was found 
to be an exponential form represented by the equation B = 6200e In 

which B is the blood volume in cubic centimeters, e the base of natural 
logarithms, and W the body weight in pounds. 

A comparison of the dye injection and “drain out” methods of determining 
blood volume showed the former to give values 47 per cent higher for lactating 
and 40 per cent higher for nonlactating cows of similar weight. The plasma 
constitnted from 55 to 65 per cent of the total blood volume of the dairy 
animal. 

The hemoglobin and total phosphorus in the blood of cows and bulls, 
C. M. McCat (Jour, Dairy Sci., 14 (1931), No. 4, PP- 373-378 ).—^In a study at 
the New York Cornell Experiment Station, it was found that the blood of the 
normal cow contained 10.9±0,86 gm. of hemoglobin per 100 cc. of blood. The 
blood of mature bulls contained 12.8±:0,8 gm. per 100 cc. There was no rela¬ 
tion between the hemoglobin content of cows’ blood and such factors as breed, 
milk production, fat production, and the prolongation of the lactation period. 
There was no change in hemoglobin content of the blood that could be related 
to the period of gestation or lactation. No differences were found in the total 
phosphorus, iron, or hemoglobin in the blood of 74 cows at the dose of the 
winter months and after 2 months on pasture. Feeding protein at 3 levels over 
an 18-months period showed no effect on the hemoglobin, iron, or total phos- 
phoruB content of the blood of lactating cows. 

Body pattern as related to mammary gland secretion, J, W. Gowew 
(Natl Acad. Sci. Proc„ 17 (1931), No, 9, pp. 518-523, figs. 5).—Based on ei^t 
body measurements collected from about 6,000 Jersey cows by the American 
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Jersey Cattle Club, a study was made of the relation of body form to milk 
secretion. The results showed that two items of body pattern, weight and 
wedge-shaped form when viewed from the front, were to a limited degree in¬ 
dicative of the amount of milk a cow will secrete. The correlations for these 
measurements had a significance comparable to those respectively for the milk 
yields between half-sisters and single cousins. None of the other measure¬ 
ments had any significant correlations. The concentration of butterfat in the 
milk was not indicated by any of the measurements. 

Dairy bacteriology, [S.] Obla-Jensen, trans. by P. S. Abup (Philadelphia: 
P. Blaki8ton*s Son d Co., lOSlt 2. Eng, ed., (rev, and enl,1, pp, X-l-iflS, flgH. 
67). —This is a revision of the treatise previously noted (B. S. B., 45, p. 880). 

The rate of chemical change in mlllc brought about by certain lactic 
acid streptococci, 0. D. Kelly CNeto Torfc State Sta. Tech, Bui 184 (19$1), 
pp. 15 1 figs. 2). —^This study was undertaken to determine the chemical changes 
taking place in milk inoculated with Streptococcus lactis and S» cremoris and 
incubated for from 1 to 2 months. Skim milk containing 8 per cent of calcium 
carbonate was sterilized and used as the cultural medium. During the incu¬ 
bation period samples were taken at increasing intervals and tested for sugar 
and various nitrogen fractions. Duplications were carried out with skim milk 
without the calcium carbonate. 

It was found that the milk sugar disappeared rapidly during the first 18 
hours, after which the rate of decrease was somewhat slower. When calcium 
carbonate was present the destruction of sugar was greater than when it was 
absent. The nitrogen changes progressed in a uniform manner whether cal¬ 
cium carbonate was added or not, but proteolysis was greater when it was 
present This difference, like the difference in fermentation of sugar, was 
probably due to an accumulation of hydrogen ions. When the dialk milk cul¬ 
tures were shaken once a day to insure mixing, the accumulation of unneu¬ 
tralized lactic acid was not sufficient to affect materially the results of the 
nitrogen tests. 

When the two lactic acid organisms were compared with a commercial 
starter, it was found that S. cremoris and the starter produced about the same 
amount of amino nitrogen and that 8* lactis produced less amino nitrogen than 
cither of the above organisms. 

Studies on the viability of li. acidophilus in ** addophilus milk,” W. L. 
KULP (Amer, Jour. Pub. Sealth, 21 (19S1)^ No. 8, pp* 878-888).—In this study 
at the Connecticut Storrs Experiment Station it was found that from the stand¬ 
point of palatability of Lactohaoillus acidophilus milk the continued life of the 
organism in storage depends upon initial acidity or some related metabolic 
substance and storage temperature, assuming that there is a minimum of con¬ 
taminating growth. For satisfactory viability for from 2 days to 1 week, com¬ 
mercial acidophilus milk may be stored at 5** C. (41*’ F.) when there is an 
acidity of 0.65 per cent at bottling time. When satisfactory viability for more 
than 1 week is desired, it is necessary that the number of foreign bacteria 
remain at a negligible figure, excessive acidity must be avoided, and storage 
temperature should range from 12 to 16® for milk having an initial acidity 
of 0.66 per cent. 

TETEBINIBY MEDICINE 

[Contributions presented at the Eleventh International Veterinary Con¬ 
gress, liondon, 1980] (11. Intematl. Vet. Cong., London, 19S0, Bpts., vols, 2, 
pp, VII+397, figs. 8; 8, pp, Z+926, pis, 9, Jigs. 18).—The contributions pre¬ 
sented at the general and sectional meetings, respectively, of the congress are 
99667—82-6 
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iiiven in English, French, or German, with abstracts in the two remaining 
languages, as follows: 

Vol, IL —^Foot-and-Mouth Disease, by W. H. Andrews (pp. 1-17); Foot-and- 
Mouth Disease: Plurality of Viruses, Immunization, Disinfection, by J, Lig- 
ni&ces (pp. 18-36); Foot-and-Mouth Disease, by 0. Waldman (pp, 37-59); 
Tuberculosis, by A. Ascoli (pp. 61-81); Vaccination against Tuberculosis, by (\ 
Gudrin (pp. 82-103); A Comparative Study of Vaccination with Living Tu¬ 
bercle BacUli and with Special Reference to B. C. G., by E. A. Watson (pp. 
104-1321; Infectious Abortion of Cattle, Swine, and Sheep in the United States, 
by W. E. Cotton (pp. 133-150); Infectious Abortion of Cattle, Sheep, and 
Swine, by H. Holth (pp. 161-167); Infectious Abortion (Bang) In Swine, by 
A. Uranov and B. Bohl (pp. 168-171); Contagious Abortion in Cattle, Sheep, 
and Pigs, by W. Zwick (pp. 172-199); The Relationship of Veterinary Science 
to Animal Husbandry, by M. V. A. Hruza (pp. 201-223); The Relationship of 
the Veterinary Surgeon to Animal Husbandry, by S. Markowski (pp. 224- 
233); The Relationship of the Veterinary Surgeon to Animal Husbandry, by 
J. Share-Jones (pp, 234r-256); Veterinary Science in Relation to Public Health, 
with Special Reference to the Production and Distribution of Meat, by R. von 
Ostertag (pp. 267-276); On the Principles (Both Administrative and Scien¬ 
tific) of a Meat-Inspection Law, also with Reference to International Condi¬ 
tions, by H. C. L. E. Berger and H. S. Frenkel (pp. 277-296; Veterinary Science 
in Relation to Public Health, with Special Reference to the Production and 
Distribution of Milk, by A. Gofton (pp, 297-317); Veterinary Science and Milk 
Hygiene, by G. F. van Oijen (pp. 318-327); Veterinary Science in Relation to 
Public Health, with Special Reference to the Production and Distribution of 
Milk, by R. von Ostertag (pp. 328-343); On the Percentage of B, abortus in 
the l^Iilk of Cows That Have Aborted in Consequence of Infection with B. 
abortus Bang, by S. Wall (pp. 344-358); Legal Definitions Regarding the Prac¬ 
tice of Veterinary Medicine, by M, Bfirgi (pp. 359-376); The Law Governing 
the Practice of Veterinary Medicine and Surgery, by E. Leclainche (pp. 376- 
381); and The Law Governing the Practice of Veterinary Medicine and Surgery, 
by C. Sanz Egafia (pp. 382-397). 

Vol, IIL —The Variolas of the Domesticated Animals, by J. Bridrd (pp. 1-21); 
On So-called Spontaneous Cow-Pos, by H. S. Frenkel (pp. 22-28); Variola in 
Domestic Animals: Contagious Pustular Dermatitis of the Sheep and Goat, by 
R. E. Glover (pp. 29-44); Anthrax: The Prevention of Its Dissemination 
through the Medium of Animal Products, by Mtlssemeier (pp. 45-65); The Con¬ 
trol of Dissemination of Anthrax by Animal Products, by F. Fischoeder (pp. 
66-75); Swine Fever (Diagnosis and Inoculation), by W. Geiger (pp. 76-94); 
Swine Fever (Diagnosis and Inoculation), by W. Nusshag (pp. 96-110); Con¬ 
trol of Swine Fever by Immunization, by M. Dorset (pp. 111-118); Protective 
Inoculation of Domesticated Animals against Rabies, by A. Aujeszky (pp. 
119-139); Rabies (Vaccination), by G. Finzi (pp. 140-166); Etiology of and 
Inoculation against Distemper, by W. Hinz (pp. 157-175); Distemper (Etiology 
and Vaccination), by H, Carrd (pp. 176-183); Dog Distemper (Etiology and 
Vaccination), by G. W. Dunkin (pp. 184r-198); Blackleg (Vaccination), by 
T, J. Bosworth (pp. 199-214); Active Immunisation against Blackquarter, 
by P. Rinjard (pp. 216-235); The Standardization of Biological Products, 
by A. Bichhom (pp, 286-248); Standardisation of Biological Products (Sera, 
Vaccine, and Diagnostic Agents), by G. Flueckiger (pp. 249-268); Standardiza¬ 
tion of Veterinary Biologies in the United States, by L R. Mohler (pp. 269-271); 
The Use of Drugs in the Treatment of Diseases Caused by N^sciatode and Tre- 
matode Worms, by B. L. Taylor (pp. 273-290); The Use of Drugs in the Treat- 
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luent of Diseases Caused by Nematode and Trematode Wonns, by M. C. Hall 
(pp. 291-301); Tests of the Anthelmintic Action of Certain Drugs on Nematode 
Worms in Animals, by R. B. Schulz (pp. 302-306): The Nature of Milk Fever, 
by J. R. Greig (pp. 306-329); Milk Fever, by P. A. Fish (pp. 330-350); The 
Graphic Representation of the Movements of the Uterus—^Normal, and Strength¬ 
ened or Weakened by Drugs—^In Living Bovines during the Period of Involution, 
by F. Benesch (pp. 351-370) ; Prophylaxis and Therapy of Sterility in Cows, by 
W, Prei (pp. 371-386); Sterility—Its Prophylaxis and Treatment, by R. L. 
Conklin (pp. 387-408); Sterility in Cattle, by J. Wester (pp. 409-421); Acute 
IVIastitis, by M. Klimmer (pp. 422-442); Latent Infection in Mastitis, by W. 
Steck (pp. 443-451); Bovine Mastitis, by P. C. Minelt (pp. 462-470); Prevention 
of Diseases of the New-born, by H. Mlessner (pp. 471-487) ; Bacterium viscostm 
equi (Adsersen) in Suckling Pigs and Its Relation to Baoillua polymorphus mis 
(Degen) in Focal Interstitial Nephritis in Swine: A Contribution to Our Knowl¬ 
edge of Diseases in the New-born in Swine, by H. Magnusson (pp. 488-610); 
Reflexions on the Diseases of the New-born, by L. Van Bs (pp. 511-623); 
Theileriases, by K. F. Meyer (pp. 625-538); Theileriases, by P. J. du Toit 
(pp. 539-573); The Theileriases, by W. L. Yakimoff (pp. 574-609); The Control 
of TrjTanosomiasis in the Dutch Indies, by C. Bubberman (pp. 600-613); Con¬ 
trol of Animal Tryi)auosomiasls, by H. B. Hornby (pp. 614-636); Rinderpest 
(Prophylaxis), by W. Kearney (pp. 637-666); The Prophylaxis of Cattle 
Plague, by M. G. Curassou (pp. C56-673) ; Fowl Pox, by T. M. Doyle (pp. 675- 
691); Fowl-Pox and Coryza, by J. R. Beach (pp. 692-704); Fowl Typhoid 
and Bacillary White Diarrhoea, by F. R. Beaudette (pp. 706-723) ; Fowl Typhoid 
and Bacillary White Diarrhoea, by R. Manninger (pp. 724-740); Bacillary 
White Diarrhoea and Fowl Typhoid, by L. Panisset (pp. 741-756); Bacillary 
White Diarrhoea and Fowl Typhoid, by J. P. Rice (pp. 756-771); Immunisa¬ 
tion against Fowl Plague, by C. Truche (pp. 772-784); The Treatment of 
Parasitic Diseases, by B. A. R. F. Baudet (pp. 785-800); The Treatment of 
Parasitic Diseases of Poultry, by J. Lahaye (pp. 801-814); Observations on 
the Accepted Theory of Heredity and in Its Relation to Animal Husbandry, by 
K. Keller (pp. 816-833); Genetics Applied to Animal Husbandry, by A. Pirocchi 
(pp. 834-847); Deficiency Diseases, by V. Stang (pp. 848-870); Deficiency 
Diseases, by J. Marek and 0. Wellmann (pp. 871-895); Scientific Feeding of 
Animals, by P. Dechambre and B. Letard (pp. 806-907); and The Scientific 
Principles of Nutrition, with Particular Reference to Percentage Calf Crop in 
Range Herds, by G. H. Hart (pp. 908-926). 

Compendium of pathological anatomy for veterinarians, T. Knr {QrundHss 
der Paihologisolien Anatomie fUr Tierdrzte und Studierende der Tiennedisim. 
kStuttffart: Ferdinand Enke, 1931, pp. yiI+349, p78. 8).—^Included in this 
work is a section dealing with some of the more imi^ortant diseases of live¬ 
stock (pp. 327-341). 

Annual report of the veterinary department for the year ended 31st 
December, 1930, W. F. Poulton et al. (Uganda Vet. Dept. Ann. Bpi. 1930, 
pp. 26, pi. 1). —^This i*eport includes an account of the occurrence of and work 
with the more important diseases of livestock during the year. 

[Control work with animal diseases in the Philippine Islands], S. Yotjng- 
BBEQ (Philippine Bur. Agr. Am. Ept., 28 (1928), pp. 81-90, pis. 3). —^Brief 
accounts are given of the control work with diseases of livestock, particularly 
that relating to rinderpest 

Boma disease of the equine and grass tetany of the bovine [trans. title], 
B. Sjoweua. and L, Sseeucs (Tijdschr. Diergeneesk., 58 (1931), No. 15, pp. 
809^12; Ger., Eng., Fr. pp. 811, 812).—In an examination made of the 
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blood of a bor&e suffering Irom Boma disease it was found that a most impor¬ 
tant symptom of grass tetany of the bovine, namely, the characteristic dis¬ 
turbance in the mineral equilibrium of the blood serum, did not occur in Borna 
disease. Further, the Instantaneous curative effect of an intravenous injec¬ 
tion of calcium chloride in grass tetany has shown the supposedly infectious 
origin to be quite improbable. 

Actinomycosis: A clinical, pathological, and bacteriological stndy, H. P. 
Jacobson (Med. Jour, and Rec., 132 (1930), Nos. 7, pp. 342^46; 3, pp. J7P- 
381; 9, pp. 4SI-434).—This account of actinomycosis is accompanied by 
illustrative case reports. 

Report of committee on communicable diseases affecting man—^their 
relation to public milk supplies, H. N. Parker (Intematl. Dairy and 

Milk Insp. Avn. Bpt, 19 (1930), pp. 59-67).—This discussion Includes an 
account of the occurrence of anaplasmosis among herds of cattle in Florida, 
which, as is pointed out, is not transmissible to man. 

Atoxic botulism toxin (botulism toxoid, botulism anatoxin), B. Gbaham, 
E. A. Tunnicliff, and B. 0, McOuixoch (III State Acad. Sci. Trans., 21 (1928), 
pp. J9-fJ).—^The authors found that if formalin (0.8 to 0.6 per cent) is added to 
filtered or nnfiltered liquid cultures of Olostridium l>otulinum B and 0, upon in¬ 
cubating one or more weeks at 37 to 42® C. they become relatively atoxic. A 
single subcutaneous injection of 1 to 3 cc. atoxic C. hotuUnmi B and 0 toxins 
possesses immunizing value in guinea pigs. Horses and mules were not pro¬ 
tected by single injections of C. hopulinum B and 0 toxoids (20 and 80 ce.), but 
two Injections a week apart protected against the unaltered toxins. The details 
of the study are presented in tables. 

Brucella abortus of bovine, porcine, and equine origin, W. N. Plastbidoe 
and J. G, McA^ine (Jour. Infect Diseases, 49 (1931), No, 2, pp. 127--134 )*— 
This is a repo^ of studies at the Connecticut Storrs Expeiiment Station in 
oontinnation of those noted (B. S. E., 64, p. 558). 

“One hundred and thirty-six straius of B. abortus of bovine, porcine, and 
equine origin were identified by the dextrose utilization method of McAlpine 
and Slanetz [E. S. R., 60, p. 267] and by Hnddleson's dye plate method [B. S. R., 
62, p. 75]. Bight of 60 strains of bovine origin Isolated in the United States 
were found to be of the porcine, and 52 of the bovine, type. Of 50 strains of 
bovine origin isolated in Europe, 48 were found to be of the bovine type, while 
2 appeared to be of intermediate types. All of the 22 strains of B. al)ortua 
of porcine origin utilized appreciable amount of dextrose and behaved as the 
porcine t3T3e on the dye plates. Four strains of equine origin proved to be of 
the bovine tj-pe of B. aborfwe,” 

The gaseous requirements of Br. abortus (bovine type), G. S. Wilson 
(Brit. Jour. Expt. Path,, 12 (1931), No. 2, pp. 88-92).—The author’s studies 
have led to the following conclusions: 

“The bovine type of Brlucella} ahortus requires both oxygen and carbon 
dioxide for its development The optimal concentrations of these two gases 
are 20 per cent oxygen and 5 to 10 per cent carbon dioxide, the remainder ot 
the atmosi^ere being constituted by some inert gas such as nitrogen or hydro¬ 
gen. Contrary to what is frequently stated, a lowered oxygen pressure is less 
favorable to growth than the pressure of oxygen in air. The rOle of carbon 
dioxide in promoting growth is discussed, and it Is concluded that this sub¬ 
stance acts, not by altering the acidity of the medium, but by virtue of its 
power of diffusing rapidly through the intact cell wall and giving rise to an 
increase In the intracellular H'-ion concentration.” 
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The type of foot«aiid-iiioiith disease virus occurring in the Netherlands 
in loss—lOSO Ltrans. title], A. J. Winkel {Tijdsohr, Diergeneesk,, 58 {1931), 
Ao. 15, pp. 793-801; Oer., Eng., Fr. at>s., p. 80i).-t-In studies made lu the 
Netherlands in 1928 and 1929 the strains differentiated belonged to the A type 
of foot-and-mouth disease virus, but since the spring of 1930 only the O type 
nas been observed. It was found that an injection of one type only may 
confer a heterologous immunity. 

Rats as carriers of Mexican typhus fever, H. Mooseb, M. Rtjiz Castaeeda, 
and H. Zxnssek {Jour. Amer. Med. Absoc., 97 {1931), No. 4, pp. 231, 232, figs. 
2).—The authors report having found the causative agent of Mexican typhus 
fever in the brains of Mua rattua, trapped In locations where typhus fever is 
prevalent. They regard this rat as a carrier of the disease and an important 
factor in epidemiological control. 

Avian tuberculosis in normal and vaccinated rabbits, E. M. Medlab 
{Amer. Jour. Path., 7 {1931), No. 5, pp. 475-490, pis. 5, fig. 1). —The author 
finds that there is a significant difference in the gross pathology, histopathol- 
ogy, and leucocytic reaction of nonvaccinated and vaccinated rabbits intra- 
^enously inoculated with virulent avian tubercle bacilli. “The leucocytic 
response in the vaccinated rabbits simulates very closely the leucocytic reac¬ 
tion we have observed in human beings who have progressive tuberculosis. 
This reaction is not specific for tuberculosis, but is caused by unmlxed tuber¬ 
cle bacillus infection. The megakaryocyte plays an important rdle In acute 
avian tuberculosis in the rabbit. What the real significance of the participa¬ 
tion of the nie^ukaiyocyte in acute tuberculosis is can not be stated at present.” 

Methods of segregation for control and eradication of bovine con¬ 
tagious abortion, W. B. 0. Danes (Kenya Colony Dept. Agr. Bui. 11 {1931), 
pp. 6). —^Three methods of segregation for control and eradication of bovine 
abortion are described. 

Bovine mastitis: A short review of present knowledge, F. 0. Mutett 
{Jour. Dairy Research [London], 2 (1930), No. 1, pp. 84-90). —^This review of 
the status of knowledge of bovine mastitis, which is presented in connection 
with a list of 51 references to the literature, deals with the distribution and 
economic importance, forms, method of spread, diagnosis, and control. 

The use of pyrethrin in the treatment of verminous bronchitis of 
bovines [trans. title], Ricaud and Camus (Beo. Path. Oompar., 31 (1931), 
No. 418, pp. 720-724).—The authors report having found intratracheal injec¬ 
tions of pyrethrin in oil to be inoffensive and to give nearly complete control of 
verminous bronchitis of bovines when administered in doses of from 6 to 10 cc. 
When complicated with bronchial pneumonia, it may be necessary to repeat 
the Injection. 

A note on the experimental transmission of lonping-lU to mice, 
J. M. Alston and H. J. Gibson (Brit. Jour. Expt. Path., 12 (1931), No. 2, pp. 
82-88). —^The authors’ studies have shown that a hitherto somewhat obscure 
disease of sheep can be transmitted to the mouse, and open the way to a more 
extended study of the disease and its causative virus. 

Mortalities in sheep associated with grazing on young pasture plants, 
with special reference to Ohonopodinm atriplicinum, H. R. Seddon and 
H. G. Belschneb (Aust. Vet. Jour., 7 (1931), No. 2, pp. 68-70). —The authors 
present experimental proof that 0. atrlpUoinum, a common plant of the western 
herbage eountiw of Australia, when consumed in large quantities over several 
days in its young stage is the cause of losses in sheep. 

The treatment of equine surra with Naganol and H5chst 4002 [trans. 
title], O. Nikschulz (Tijdsohr. Diergeneesk., 58 (1931), No. 15, pp. 812-814; 
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Ger., Sng. ads,, p, ai4) .—Previous experiments having shown that equine 
surra can not be cured with the beuzenearsonic compound HOchst 4002,^ experi¬ 
ments were conducted in-which it was combined with Naganol. Four weeks 
after having been experimentally infected with surra, when the horse showed 
heavy clinical symptoms, it received 20 mg. of Naganol per kilogram body 
weight Intravenously and 30 mg. of HOchst 4002 intramuscularly. The treat¬ 
ment was well tolerated; the horse recovered and was still in good health a 
year later. A dog infected with surra was also successfully treated in this 
way. 

Parasites of horses, A. El Oamebon (Canada Dept, Agr, Bui, 152j n, aer. 
(1931) t pp, 22, fige^ 2^).—A practical summary of information on the more 
important parasites of the horse. 

Bacillary white diarrhea as a factor in the poultry industry, G. P. Jb’iTcn 
(17. Egg and Poultry Mag,, 37 (1931), No, 11, pp, 50, 51, This ac¬ 

count calls attention to the importance of pullorum disease and the application 
of control measures. 

Colds and roup in poultry, A. Bboeeman and B. H BnaiNGTON (OMo 8ta. 
Spec, Circ, 35 (1931), pp, 4, llg, 1 ),—^A brief practical account. 

Cutaneous vaccination against fowl pox with a pigeon-passed (fowl 
pox) virus (H B virus) in the Dutch East Indies [trans, title], W. K 
PicABD (Dept, Landh,, N^jv. en Handel {Dutch Bast Indies], Teeartsenijlc. 
Meded,, No. 77 (1981), pp. 42, figa. 3; Oer., Eng, ahs,, pp, 40-42),—Immuniza¬ 
tion against fowl pox in the Dutch East Indies, which formerly consisted in 
the subcutaneous Injection of a formalin-treated fowl virus, hais since 1929 been 
carried out by the cutaneous application of a live vaccine. It having been 
found that a pox virus from the turkey, pigeon, and duck did not give satis¬ 
factory results, an efficient vaccine was at last obtained by passing the fowl 
1 K)X virus thi-odgh the pigeon. This vaccine is applied with a scarotrephlne 
on the defeathered thigh. Five or six days after the application a local reaction 
develops In the form of a circumscribed swelling of the feather follicles which 
disappears on the twelfth day. The general condition of the bird and egg 
laying are not disturbed, the reaction remaining localized without a tendency 
to become generalized. 

This so-called H D virus is produced by repeated transmission on the 
defeathered breast skin of the pigeon. By 64 passages within a period of two 
years the originally highly virulent virus has been attenuated and gives a 
fixed immunity. In the preparation of the vaccine the virus-producing pigeons 
are killed on the twelfth day, the breast skin is removed and passed through 
the organ mill of Lat4fy, the ground material being dried for 24 hours in a 
Faust-Heim apparatus at 37® C., and finally stored in a desiccator over calcium 
chlorate. The vaccine for practical application contains 1 gm. of vinis material 
on 60 ce, of a (50 per cent solution of glycerin-sodium chloride, Since the 
potency of the dry virus is of short duration (2 weeks), thus far the vaccine 
has had to be prepared from freshly made material. 

A survey of infectious laryngotracheitis of fowls, W, R. Hinshaw (Cali- 
tornia 8ta. Bui, 520 (1931), pp, 36, figs, $),—This is a summary of information 
collected during 1930 in a field survey covering the most important poultry 
sections of CJallfomla and by correspondence with poultry specialists and 
veterinarians in the United States and Canada, Following a brief summary 
and introducticm, the subject is dealt with under the headings of history and 
distribution of the disease in the United States and Canada; history and 
trlbution In Califomla; m ode of dissemination; factors influencing the yearly 

»Arck. SCbUfB u. Tropen Hyg., 34 (1930), No. 12, pp. 682-360. 



1932] 


VETEBUSTABT MBDIOINE 


471 


recurrence of and predispobition to the disease; seasonal distribution; mortality, 
course, morbidity, and immunity; effect on egg production; susceptibility of 
fowls other than chickens; treatment and control; and prevention. 

The average mortality based on file records on 75 flocks was 11.15 per cent, 
with extremes of from 0 to 48.66 per cent. The average course of the disease in 
the investigated cases was 15 days, with extremes of from 4 to 39 days. In a 
group of 25 producing flocks, 85 per cent of all deaths occurred within 16 days 
and 98 per cent within 21 days. The greatest mortality occurred on the 
eleventh day, and 70 per cent of all losses were from the fifth to the fifteenth 
day. Fowls and wild birds other than chickens are not as a rule susceptible 
to natural outbreaks of the disease, for ■which no satisfactory treatment was 
found. 

Careful nursing, attention to the comfort of the birds, avoidance of excessive 
excitement, and proper feeding were observed to be the best control measures. 
Prevention in an Infected area is a community problem and consists of proper 
attention to disposal of dead birds, manure, and litter; the control of mechanical 
carriers; attention to the cleaning and disinfection of secondhand feed sacks 
and poultry crates; and the control of community and plant sanitation, as 
well as individual attention to the health of birds. Prevention in a disease-free 
area involves precaution in the introduction of stock, in addition to the above 
recommendations. 

A list is given of 68 references to the literature. 

A study of mortality and egg production in flocks affected with in¬ 
fectious laryngotracheitis, W. K. Hinshaw, E. B. Jones, and H. W. Gbaymlt. 
{Poultry Boi., 10 No. 7, pp, 37S-38B, figs. $).—^This is a report of co¬ 

operative work in which the California Experiment Station cooperated with the 
Los Angeles County Livestock Department and the State Department of Agri¬ 
culture. 

•‘Data are presented on mortality and egg production in 25 outbreaks of 
Infectious laryngotracheitis affecting 14,574 chickens in producing flocks in 8 
poultry districts of California. The average course of the disease in the investi¬ 
gated cases was 16 days, with extremes of 7 to 27 days, 85 per cent of all deaths 
occurring by the end of 15 days and 98 per cent by the end of the twenty-first 
day. The mortality was 1,916 birds, or 13.15 per cent, -while the estimated 
loss in egg production was 1,883% doz. eggs. The greatest mortality was on 
the eleventh day, and 70 per cent of all losses were from the fifth to the fifteenth 
days. The production started to drop 4 days after the onset and reached the 
predisease percentage production 30 days later, with a maximum drop of 12 
per cent. The minimum egg production in the composite group was on the 
eighteenth day after the onset of the disease and 7 days after the maximum 
mortality. The monetary losses from mortality and drop in egg production were 
estimated at $2,500 and $678.12, respectively, or a total of approximately 
$3,200.” 

Infectloas laryngotracheitis of fowls, A Bbqer3£an and B. H. Bdiungton 
{Ohio 8ta. Spec. Oirc. S6 (19S1), pp, 3, flg. J).—^A practical summary of 
information. 

A type of nutritional leg paralysis affecting chicks, E. M. "BrnsKS, P. E. 
Eboobb, and D, 0. Kbnnaed {Poultry 8ci^ 10 (1931), No. 7, pp. 333-368, fig. 1 ).— 
This contribution from the Ohio Experiment Station describes a type of paraly¬ 
sis affecting the legs and feet of growing chicks similar to that reported by 
Norris and his associates (E. S. E., 63, p. 863). 

In the experimental work dried skim milk, dried buttermilk, dried whey 
(Eraco), a milk concentrate (XX Liquor), good quality alfhlfia leaf meal, and 
autoclaved yeast proved effective in preventing the paralysis and in increasing 
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the rate of giowtli. Wheat middlings (20 per cent) carrying the major portion 
of the germ and wheat germ (10 per cent) gave increased growth hut were 
ineffective in preventing the paralysis. The paralysis was found tt) be dis¬ 
tinctly different from rickets, hock joint disease (slipped tendon), and the 
“ crazy chick ” disorder. 

[Parasites of poultry in Guam], P. B. L. Gxjebbeeo (Guam Sia. Bpt 1930^ 
p. 8).—Carbon tetrachloride in coconut oil was found by the station to be 
the most eflOicient treatment for roundworms of poultry and also an effective 
treatment for tapeworms. 

Intestinal worms of chickens^ 0. M. Perquson (Ohio Agr, Col. Ext. Bui. 
89 (1980), pp. H, figs. 5).—A practical account. 

Poultry farm sanitation and disease control, A. R. Wintee (Ohio Agr, 
Col. Ext, BvZ, 115 (1981), pp. 72, figs. 64).—This is a practical account of 
the diseases of poultry and means of prevention and control. 

Some diseases of rabbits ([G^. Brit,'} Min, Agr, and Fisheries Bui H 
(1981), pp, ///+12).—This is a practical summary of information. 

Paratyphoid in the rabbit [trans. title], Lesbouyeies (Beo, M6d. V^t., 101 
(1981), No, 5, pp. 257-264, 2; als. in Vet, Bee., 11 (1981), No. 89, p, 1000).^ 

An account is given of studies made of an epidemic of abortion in rabbits, in 
which an organism was isolated which possessed the morphology, cultural 
characteristics, and serologic reactions of the paratyphoid B group, type 
Breslau or Aertrycke. 

The occurrence of Gaertner infection on fox farms [trans. title], O. 
SCHOOP (Deut. Tierdrztl. Wchnschr., 89 (1931), No, 29, pp. 449-451; ahs. in 
Vet. Bee., 11 (1981), No. 89, p. 1001).—A description is given of a disease of 
foxes from six weeks to a few months old which appears to be due to Bacterium 
enteritidis. 

AGBICTrLTURAL ENGnTEEBDTG 

Daily river stages at river gage stations on the principal rivers of the 
United States, compiled by M. W. Hayes (U. 8. Dept. Agr., "Weather Bur., 
Daily Biver Stages, 28 (1980), pp. III+156). —This volume contains the daily 
river stages for 1930 and is the twenty-eighth of a series for daily river stages 
on the principal rivers of the United States (E. S, R., 65, p. 74). 

Surface water supply of Snake River Basin, 1929 (U. 8, Oeol. Survey, 
Water-Supply Paper 698 (1981), pp. VI+18S, fig. 1).—This report, prepared 
in cooperation with the States of Idaho, Oregon, Nevada, and Washington, 
presents the results of measurements of flow made on streams in the Snake 
River Basin during the year ended September 80,1929. 

Some studies of the need for irrigation, O. B. Robey (Michigan Sta. 
Quart. Bui, 14 (1981), No. 2, pp. 71-76, figs. S). —^The results of a study of the 
rainfall of the Michigan area are reported and discussed with reference to the 
need for supplemental irrigation, especially for such crops as potatoes. 

The data available indicate that at least 12 in, of water are needed for 
potatoes during the months of June, July, and August in the area. It appears 
that supplemental irrigation may be advantageous where the rainfall data 
show too long intervals between rains. 

A note on soils regarding their suitability for making irrigation engi¬ 
neering works exposed to water, J. Ohablton (Agr. and Livestock in India, 
1 (1981), No. 2, pp. 119-127). —Studies are reported, the purpose of which was 
to develop a quick, simple, and reliable test of soils which will establish their 
suitability for making dams, liability to erosion, and the like. Special attention 
is devoted to the so-called kyatti, or sticky, soils. 
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The results, while very variable, Indicate that the presence of carbonates 
lowers the tensile strength of day-water pastes at the sticky point. It was 
also found that the majority of soils described as kyatti were strongly alkaline. 
Shaking these soils with either distilled or irrigation water in the ratio of 
1 part of soil to 10 parts of water for a period of 1 hour caused these soils to 
be dispersed by the alkali which they contain and to give rdatively stable sus¬ 
pensions. From the results it appears that a good soil will give a depth of 
settled material in the test tubes of less than 0.6 in. and no color or only very 
faint traces. Between 0.5- and 0.75-in. depth of sediment indicates soils which 
are potentially dangerous, and the intensity of the pink color developed is a 
deciding factor. If the depth of sediment exceeds 0.76 in., the soil is definitely 
a bad sample of kyatti and should be avoided if possible. 

A general phenomenon noticed is that, even where good surface soil free 
from kyatti occurs in the dry zone, sampling to lower depths frequently indi¬ 
cates the presence of kyatti 

Economical use of large tile for land drainage, B. D. Mabsdbn (U, £f. 
Dept. Agr„ Tech. Bui. 269 (19S1), pp. 24, figs, d).—The results of a critical 
survey of drainage records in 31 counties in Minnesota, Iowa, Wisconsin, 
Illinois, Indiana, Michigan, and Ohio are presented, the purpose being to study 
the economy of using large draintile. 

It was found that tile of large diameter have been used for draining land 
in many instances where open ditches would have provided drainage for less 
cost. The annual expenditures for maintenance of tile drains by 106 drainage 
districts, representative of general conditions in the upper Mississippi Valley, 
averaged about two-thirds of 1 per cent of the cost of the tile and the labor of 
installation. The average annual cost of keeping open ditches in fairly effective 
condition in the same region is indicated to be about 5 per cent of the cost of 
excavation and damages. On the basis of average prices paid for drainage 
construction during 1922 to 1925 and annual maintenance expenditures cap¬ 
italized at 6.76 per cent per year, it appears that tile drainage and open ditches 
may be equal in ultimate cost when the purchase of tile and trenching, laying, 
and back fiUing will be from 70 to 100 per cent greater than the cost of excava¬ 
tion and damages for the open ditch. 

Graphs and formulas are presented for reducing the labor of making such 
comparisons. 

The problem of soil saving in the Hawaiian Islands, T. G. Esohokkx 
{EauoaiA Univ. Agr. Ext, Bvl. 11 (19S1), pp. 25, figs. 8).—This bulletin deals 
with erosion losses in the Hawaiian Islands and considers methods for pre¬ 
venting erosion of agricultural land. The methods recommended for saving top 
soil Include better tillage, the use of cover and green manure crops, the instal¬ 
lation of broad base terraces, and the laying out of plant rows and ditches in 
a manner such as to handle surface run-off more effectively. Erosion of pasture 
lands has been prevented by planting grasses, forage plants, shrubs, and trees. 

Care and use of explosives, B. Godfbet (Engin. Jour.^ 14 {1951), No. 10, 
pp. 521-525). —^The author treats briefly the precautions necessary in the use 
of explosives for various industrial purposes and the requirements for their safe 
storage. Methods of drilling and spacing holes are discussed, together with the 
type of explosives required for different purposes, including stump, bowlder, 
and ditch blasting. 

Public Roads, [November, 1931] (U. B. Dept. Agr., Public Roads, 12 
{1951), No. 9, pp. 21't-256+l2}, figs. 9).—This number of this periodical con¬ 
tains the current status of Federal-aid road construction as of October 31,1931, 
data on gasoline taxes, first half of 1931, and an article on Bituminous Treat- 
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inents on Sand-Olay and Marl Bases in South Carolina, by S. 0. Jones and 
E. L. Tarwater (pp. 217-286). 

Acid resistitng metals: A few comparative tests* J. W. MoMto and V. 
Edge (Jour, Boo, Ghent, Indus,, Cherti, and Indus,, 50 (19S1), No* 23, p, 47^).— 
In a contribution from the Royal Technical College o£ England, tabular data 
are presented indicating the effect of various solutions on three so-called acid- 
resisting metals when compared at different concentrations and temperatures 
and for different periods. The tests were conducted on small strips of the 
metals 8 by % by % in. each, Immersed in approximately 60 cc. of the solution 
in a wide test tube. The cold tests were conducted at room temperature and 
the hot tests in a large water bath heated to 80® C. 

One of the metals was a steel containing a considerable amount of chromium. 
The second consisted chiefly of nicked and copper, and the third of copper with 
some aluminum and nickel. The last alloy showed the least corrosion in the 
majority of cases. The chromium steel in cold 30 per cent sulfuric acid lost 
considerably in weight in the first 24 hours and still more in a week. Using 
fresh acid during the second week there was much less loss in weight, and no 
further attack occurred by a third supply of fresh acid during the next three 
weeks. Evidently after the first attack a passive surface is obtained which is 
quite resistant to further attack by cold 30 per cent sulfuric acid. It also 
was found to resist attack even up to a temperature of 60®. 

Stress distribution in reinforced concrete columns (Concrete and Con¬ 
struct, Engin,, 26 (1931), No, 9, pp, 528-530, flg, I).—The results of tests of 
stress distribution in reinforced concrete columns, conducted by the National 
Physical Laboratory in England, are briefly summarized, a new method of 
determining stress distribution being deduced. 

Strength tests of creosoted Douglas fir beams, J. F. H abk om and G. H. 
Rochester (Candida Dept, Int„ Forest 8erv, Clrc, 28 (1930), pp, U, figs, J4)*— 
This is a report of the effect of creosoting by the boiling-under-vacuum process 
on the strength of Douglas fir beams 6 by 12 in. by 13 ft. in dimension. 

The results show a reduction in strength due to incising and to treating 
separately and jointly. The total reduction for both incising and treating 
is 13 per cent, whereas for incising it is T and for treating alone 18 per cent. 
This is attributed to the fact that incising prior to treatment decreases to a 
certain extent the checking which occurs in creosoting without previously in¬ 
cising by relieving seasoning stresses. 

New paints from synthetic resins, D. H. KillefEeb (8oi* Atner*, 146 (1931), 
No, 4, pp, 238, 239, figs, S).—The results of a few experiments with paints 
made from synthetic resins are briefly reported. It is stated that ways 
have been found of so modifying synthetic resin that it is soluble in such 
materials as China wood oiL The combination yldds a varnish similar in all 
respects to ordinary varnishes but possessing greater durability, hardness, 
elasticity, resistance to washing, and the like. It also can be made to dry hard 
for a second coat in a time comparable with that required by lacquers. The 
fact that the new synthetic phenolic resins will not allow ultra-violet light to 
pass greatly prolongs the life of varnishes made with them when exposed to 
sunlight. They are also highly resistant to the action of any destructive 
agencies dissolved In water. 

Factors coutrolBug engine-carbon formation, W. H. Bahlke, D. P, 
Babkabd, j. O. Eisihgke^ and 0. PitzSimons (8, A, B, [8oo, Automotive Bngin.1 
Jour,, 29 (1931), No, 3, pp, 215-222, figs. J4).—The results of studies are re¬ 
ported which show that the combustion-chamber carbon-forming properties of 
an oil are indicated with a satisfactory degree of reliability by its total volatll- 
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ity. A carbonizing index for engine oils can be obtained by determining tbe 
temT)erature at which 90 per cent has been evaporated in a simple distillation 
at an absolute pressure corresponding to 1 mm. of mercury* The Gonradson 
carbon residue value seems not to be a generally reliable carbonization 
criterion. 

Prevention of valve-seat erosion, E. M. GestzoijP (jS. A, E. l8oc. Automotive 
Engin.] Jour., 29 (1931), No. 4, pp. S32SS5, figs. 7).—A theory for the cause 
of the thin spotty deposit on the valve seats of internal-combustion engine'^ 
which accelerates erosion is advanced, and the results of investigations sum¬ 
marized which indicate that this deposit is absent on valve seats made of 
nonferrous metal. Aluminum bronze gives satisfactory results, but is diffi¬ 
cult to secure to cast-iron cylinder blocks because of its greater coefficient of 
expansion. Several other more successful methods of securing aluminum bronze 
rings to cast iron are briefly described. 

Stresses in wheels, B. G. Ookeb (Nature (London’l, 12B (1931), No. 3222, 
pp. 174, I'^Si flos. 2).—A brief summary of investigations of wheel stresses 
presented, and curves showing the distribution of stresses are superimposed 
on wheel diagrams. These show that the combined effect of both axle and 
tire is to increase the radial stress on the axle greatly. 

The combinedi harvester-thresher in Ohio, E. A. Silver and J. H. SnTEKurr 
(Ohio Slta. Bui. 491 (1931), pp. 50, figs. i7).—This bulletin consists of two parts. 

Part 1, by Sitterley, deals with economic considerations and gives information 
on the adaptability of the combined harvester-thresher to Ohio conditions. 
The advantages are enumerated as (1) lowers harvesting costs, (2) reduces 
harvest labor, (3) reduces length of harvest season, (4) creates independence of 
exchange labor, (5) improves the picking up of down grain, (6) spreads the 
straw, and (7) reduces the cost and number of harvest meals. The disadvan¬ 
tages are the large investment, the loss of straw, and the difficulty in handling 
green material. 

Part 2, by Silver, relates entirely to engineering matters and gives both 
technical and practical information on combine construction, power require¬ 
ments, care and operation of combines and combining under different conditions, 
the prevention of grain losses by different methods, grain drying, soybean 
harvesting, and the handling of straw. 

Feed grinder investigations, E. A. Silver (Ohio 8ta. Bui. 490 (1931), pp. Jfi, 
figs. 36 ).—^This bulletin presents practical and technical information on the 
operation and care of feed gi'lnders and reports data from tests of feed mill 
efficiency, the effect of size of screens on fineness of grinding, and on the 
uniformity of size of ground particles. 

The data on the effect of moisture content of grain on power requirements 
show that nearly twice as much feed containing 10 per cent moisture can be 
ground per horsepower hour as feed containing 26 per cent moisture. It 
appears that moisture in the grain has a greater effect in increasing the power 
requirements for grinding than moisture in the cob. 

The burr mill was found to be very satisfactory for grinding shelled com 
or other grains having a high dry starch content to a medium or coarse size. 
The hammer mill gave superior results for fine grinding of these feeds and 
for oats grinding. It also is found that slower speeds of hammer mills produce 
a coarser product and higher speeds a finer product. However, if the speed 
Is reduced much below its rated revolutions per minute the fan may be unable 
to elevate the material, especially when grinding oats. 

Good practice in construction, P, G. Knobloch (New York: Pencil Poiffits 
Press, 1931, pts. l’-2, oopiliined md rev., pp. [10], pis. Parts 1 and 9 of 
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this publication have been combined and revised, and consist of a series of 
plates showing modem practice In building construction. 

Oonstrnction of farm buildings, T. Gesteschi (KonstmMion Landwiri- 
schaftlicher Bamoerke, Berlin: Julius Springer^ IBSO, pp. VIII+284, fiffs. 
426 ),—This is a technical ti'oatise on the design and construction of farm build¬ 
ings written from the German viewpoint. It pays attention especially to the 
structural engineering features of the work and devotes considerable attention 
to stress distribution in roof members and the like. It contains chapters on 
dwellings, roofs, stalls, grain storages, silos, implement sheds, vegetable storages, 
and bridges and water towers. 

Bibliography relating to farm structures, 6 . Esvin (17. 8, Dept Agr,, 
Mtsc, Pul), 126 (1931)^ pp, 43),—A bibliography relating to farm structures is 
presented which contains material in the English language classified according 
to subjects. No references are included relating to equipment such as heating, 
lighting, ventilation, and refrigeration. 

A colony brooder house for the farm flock, J. R. Redditt and P. R, Hoff 
{Nel)r. Agr, Col, Ext, Giro. 130 (1931), pp, figs, 8).—Practical informa¬ 

tion is gi%eu on the planning and construction of a colony brooder house for 
Nebraska conditions. 

The trench silo in Nebraska, I. D. Wood and B. B. Lewis (Nehr, Agr. Cot 
Ext, Circ, 113 (1931), pp, 16, figs, IS), —^Practical information on the construc¬ 
tion of trench silos is presented. 

A practical underground storage, D. Comin (Ohio 8ta. Bimo. Bui, 153 
(1931), pp, 215-223, figs, 4)* —General information is given on the construc¬ 
tion of underground storages for fruit and vegetables, together with w'orking 
drawings and information relating to the construction of the experimental 
storage used at the station. This storage is 12 by 54 ft, in plan and is built 
of reinforced concrete. Forced ventilation with an electric fan is used to 
supplement the natural ventilation. 

Biological engineering. A, J. M. Smiph ([Gr. Brit,} Dept 8ci, and Indus, 
Research, Food Invest Bd, Bpt 1930, pp, 80-102, figs, 4).—A description is 
given of a refrigerating chamber In the Ditton Laboratory which is designed 
primarily for the study of problems of refrigeration control in the cold storage 
of fruit. A second refrigerating chamber is also described w’hich can be used 
either as a ventilated storage \slthout refrigeration or as a refrigerated storage 
without insulation. 

In addition, experiments are reported on the refrigeration of different foods 
for the purpose of showing the importance of tlie different factors to be con¬ 
sidered In research along this line. It is pointed out that water is the 
predominant constituent of foodstuffs commonly placed in cold storage. 
Special attention is given to data secured with eggs and apples, and to pre¬ 
liminary data secured with cheese. It was found with eggs that the rate 
of air movement at constant humidity has no effect upon the rate of evaporation, 
and that the rate of evaporation Is limited by factors internal to the egg. 
It appears that the shell is the most obvious source of resistance to the passage 
of water vapor. 

Heating stock water during zero weather, J. B. McLaot (Elect, West, 61 
(1931), No. S, p, 135, figs, 2 ),—^A brief description is given of equipment for 
the heating of stock water by electricity In areas of Idaho. 

Elements of water bacteriology with special reference to sanitary water 
analysis, S. 0. Pbescott and 0. B. A. Winseow (N&io York: John Wiley d 
Sons; London: ClMpman d EaU, 1931, 5, ed., rev,, pp, IX+219, figs, 2).—This 
is the fifth revised edition of this book (B. S. R., 53, p. 889). 
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Sewage disposal for rural dwellings (Ohio Agr. Ool Ext, Bui. 112 (1930), 
l)p. 24, 30), —Practical information is given on tiie design of sewers and 

sewage treatment plants for rural residences having less than 11) Inhabitants. 
The general features involved in sewage disposal are discussed, and the most 
satisfactory methods adaptable under the conditions concerned are presented. 

AGRIOTJITTJEAL ECONOMICS AND ETIEAL SOCIOLOGY 

A graphic summary* of American agriculture based largely on the 
census, compiled by O. B. Baker (U. 8 , Dept, Agr,, MUc, Puh. 105 (1931), pp. 
[21+228, figs, 360), —This is a revision and enlargement of the publications 
previously noted (B. S. R., 35, p. 191; 48, p. 289). It portrays the returns 
from the 1925 agricultural census, supplemented by a number of maps based 
on the estimates of the Department of Agriculture, and covers physical condi¬ 
tions, land utilization and crops, farm animals and tractors, farm expendi¬ 
tures, cooperative marketing and purchasing, nnmber and size of farms, value 
ot farm property, farm mortgage debt, farm taxation, farm tenure, farm labor, 
faim population, and roads. 

[Investigations in agricultural economics at the Michigan Station] 
{iricJUgan 8fa, Quart, Bui. i} (1931), No, 2, pp, P.f-idd).—In an article en¬ 
titled What the Farm Contributes to Farm Family Living, a table with explan¬ 
atory text by B. B. Hill and 11. A. Berg shows the amounts and values of farm 
products used by the farm households on 51 Michigan farms in 1929. 

In an article entitled Shifts in Farm Land Utilization in Michigan, by Hill 
and P. F. Aylesworth, tables with explanatory text show the number of farms, 
percentage of laud in farms, and acreages of different classes of farm laud in 
Michigan, 1910, 1920, 1925, and 1930, and the percentage changes from 1925 to 
1930 in the different classes of land and acreage in specific crops in the State 
and in selected counties in the different type-of-farming areas. 

[Investigations in agricultural economics at the Ohio Station] (Ohio 
Sta, Bimo, Bui. 153 (1931), pp, 244-246, fig. i).—A map based on a survey 
made by 0. G. McBride and T. K, Cowden shows, by counties, the division of 
northern Ohio according to the major outlet for dairy products in the markets 
of the section. 

A table by J, I. Falconer shows, by years 1913-1980 and by mouths from 
January, 1930, lo August, 1931, the index numbers for wholesale prices of all 
commodities in the United States, weekly earnings of New York State factory 
workers, prices paid by farmers for commodities, farm product pri<.*es, Ohio 
farm wages, Ohio farm real estate, Ohio farm product prices, and Ohio cash 
income from sales. 

Production of crops and livestock on the Newlands project, 1980, F. B, 
Headley and 0. Venrtbom (Nevada Sta, Bui 123 (1031), pp, 14, 2), —This 

bulletin compiles and compares the 1930 census reports of the U. S. Redaraa- 
tion Bureau with previous records. It supplements the bulletin previously 
noted (E. S. R.. 04, p. 186). 

Cost of producing field crops in the Salt River Valley, Arizona, 1928, 
S. P. Clark (Arizona Sta, Bui 139 (1931), pp. 653-667, figs. 18).—This study 
is based on data obtained by the route method. Tables are given and discussed 
showing (1) the amount and cost of man labor and of horse work, the costs 
for tractor work, macliinery, seed, water, hoeing and thinning, ditch expense, 
taxes, Interest, picking, weighing and hauling, and ginning, and the yidds, 
returns, and net profits per acre on each of 36 fields in short staple cotton 
and 32 fields in Pima cotton; (2) the average time spent on and cost of differ^ 
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ent operations in producing each type of cotton; (3) the amount and cost of 
man labor and horse work for dilferent operations, the costs for machinery, 
water, taxes, interest, and other expenses, and the yields, and returns per acre 
on each of 22 fields of alfalfa; and (4) the yields, costs per acre and per 100 
lbs. of grain, returns per acre, and amounts of man labor, horse work, and 
tractor work per acre on each of 44 fields of wheat 

Alfalfa, E. W. Brattn (California 8ta. Bui. 521 (19S1), pp. SI, figs- 11) 
Alfalfa production in the 11 Western States and in the rest of the States of 
the United States; the alfalfa-weevil quarantine; the acreage, production, and 
utilisation of alfalfa in California; the relation of distribution of alfalfa pro¬ 
duction and that of dairy cows in California; the shipments of alfalfa from dif¬ 
ferent sections of the State; the receipts at Los Angeles and San Francisco; the 
shipments of alfalfa and alfalfa meal by water to the Atlantic coast; the 
trend of prices and price spreads between different areas of the State; the 
seasonal movement of alfalfa prices in California; the factors affecting the 
price of alfalfa hay; and the price outlook in the State are discussed. Some 
of the facts found were as follows: 

The average total annual tonnage of alfalfa in the State increased from 
'{,400.000 tons for the years 1910-1921 to 4,256,000 tons for the years 1928-1930, 
SO per cent of the increase being due to increased acreage and 70 per cent to 
increased yields per acre. The county distribution of the production shifted 
materially. The distribution of dairy cows, except in Los Angeles and Hum¬ 
boldt Counties and the San Francisco Bay counties, closely approximated the 
distribution of alfalfa production. Conditions current in 1930 and 1931 suggest 
a price level for alfalfa materially lower than that prevailing during the period 
1921-1929. The spread in the price of alfalfa between Los Angeles and both 
San Francisco and the Imperial Valley has been appreciably narrowed in recent 
years. Alfalfa has prices were found to tend to follow a distinct seasonal move¬ 
ment, rising materially frmn August to January and falling materially from 
February to July. 

The yearly average price of alfalfa hay in the State was found to be deter¬ 
mined primarily by the size of crop, the number of dairy cows, and the price 
of feed concentrates commonly used in dairy rations. A change of 0.25 ton 
per cow in the size of crop has resulted in a change of $1 per ton in the Los 
Angeles price of hay. An increase of $1 per ton in the weighted average price 
of feed concentrates tended to change the price of hay 55 cts. per ton. 

It is thought that the general level of the price of alfalfa will probably con¬ 
tinue relatively low for the next year or two, as the feed requirements for 
dairy cows are likely to remain low and the tonnage of alfalfa is apt to be 
maintained or increased as long as prices of agricultural products of the State 
remain low. From a long-time point of view, if there are no further major 
declines in the general level of prices a material improvement in the price of 
alfalfa hay in the State may be expected. 

Systems of farming in Oklahoma.--No. 1, Wheat farming in noi^th 
central Oklahoma, P. H. Stephens and E. Bauchbnstein (Oklahoma 8ia. 
BuL 199 (1931), pp, 56, figs. 8).—This f^tudy, made in cooperation with the 
U. S. D. A. Bureau of Agricultural Economics, is the first of a series dealing 
with business organization and operation of farms in different type-of-fanning 
areas of the State. It is based on survey records of farm business in 1928 
obtained by x>m:sonal interviews for slightly over 100 farms each in areas in 
Garfield and Blaine Counties. The areas and the trends in the organization of 
farms are described. The present organizations and the incomes, expenses, net 
farm income, labor income, rate earned on investment, distribution of income, 
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and the farm products used In the home, etc., are discussed. The effects of 
size of business, rates of production of crops and livestock, eflBlciency of opera¬ 
tion, prices, and other factors on success in operation are analyzed. Tlic 
possibilities of using the results of the study are illustrated by comparison ol 
the retuims from a 160-acre and from a 442-acre farm under present organization 
with the estimated returns under suggested reorganization. 

Operations of the Poultry Producers of Southern California, Inc., J. M. 
Ttnubty and E. A. Stokdtk (CMfomia 8ta. Bid. 516 {19S1), pp. 106, figs, 13).>-- 
The purpose of this study was to analyze the conditions under which eggs are 
marketed in Los Angeles and the operations of the Poultry Producers ot 
iSouthern California, Inc., with a view to ascertaining whether there have 
been such material changes in the demand and supply situation or in the 
market structure for eggs in Los Angeles since the formation of the association 
in 1917 as would render successful operation of the association difficult, and 
whether under present conditions a cooperative association for handling eggs 
has any place in the market structure and, if so, what policies should be fol¬ 
lowed by such an association. The study is based on information obtained from 
ihe files and records of the Poultry Producers of Southern California, the 
Poultrymen’s Cooperative Milling Association, the Giannini Foundation, the 
Produce Exchange of Los Angeles, and other bodies, and from Interviews with 
]>roducers, dealers, and others. 

The Los Angeles market for eggs; trade channels and practices; prices of 
eggs in Los Angeles and other markets; the organization, operation, by-laws, and 
sales methods and policies of the Poultry Producers of Southern California; 
and the Poiiltrymen*s Cooperative Milling Association are described and dis¬ 
cussed. 

The findings regarding the present association are summarized, and the 
recommendations made to the boards of the Poultry Producers of Southern 
California and the Poultrymen’s Cooperative Milling Association regarding 
a plan for reorganization are given. 

Seasonal feed costs of dairy production, E. E. Jacobs ([Oklahoma} Pan¬ 
handle Sta,, Panhandle Bui. 82 (1981), pp. 7).—^Tables are given showing for 
the Holstein dairy herd at the station farm from January, 1930, to September. 
1931, the monthly amounts and costs of different feeds fed, the average price, 
production, and value of butterfat, the margin between value of butterfat and 
cost of feed, and the cost of production per pound of butterfat. 

The marketing and distribution of fruits and v^etables by motor 
truck, B. Bdwabds and J. W. Pabk (U. 8. Dept. Agr., Teoh. Bui. 212 (1981). 
pp. 88, figs. 18 ).—This bulletin presents a general picture of the motor truck 
transportation of fruits and vegetables in the United States. It deals chiefly 
with transportation over distances of 20 or more miles, and is based mainly 
upon interviews with 2,203 farmers, shippers, and truckmen in producing sec¬ 
tions and 250 wholesale dealers, on records and observations of representatives 
of the Federal market-news service, and on records of the Delaware State 
Highway Department 

The quantity shipped by motor track compared with that shipped by railroad 
and boat; receipts on city markets; trade and operating practices of truckmen, 
farmers, truckmen carriers, and truckmen merchants; the effects of shipping 
by truck in marketing fruits and vegetables upon distribution, production, and 
transportation; regional motor truck markets and wholesale roadside markets: 
the adaptability of certain products to motor truck tran^rtation and such 
transportation as compared with other forms of transportation; motor truck 
transportation In Delaware and the Eastern Shore of Maryland and Virginia* 
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in the Cumberlancl-Shenandoah sections of Maryland, Pennsylvania, and West 
Virginia, in New Jersey, in the Hudson Valley, on Long Island, in western 
New York, and in Connecticut and Massachusetts, southeastern Pennsylvania, 
southern Indiana, southern Illinois, southwestern Michigan, North Carolina, and 
Te:sas; motor truck unloads in Boston, Cincinnati, Denver, New York City, Los 
Angeles, Salt Lake City, St. Louis, Indianapolis, and Buffalo, Eochester, and 
Syracuse, N. Y., and other cities; the redistribution by motor truck from Balti¬ 
more, Pittsburgh, and other cities, and the effect of such redistribution on the 
trade; and the I’elation of motor truck transportation to cold storage and pro¬ 
cessing plants are analyzed and discussed. 

Crops and Markets [OctobeivNovember, 1931] (Z7. S. Depf. Agr., Crops 
and Markets, 8 (19S1), Iffos. 10, pp. hOO-^m, figs. 3; 11, pp. ^57-^Pd, figs. 3).— 
Included are tables, charts, notes, reports, and summaries of the usual types. 
No. 10 also includes the 1931 feed outlook, 

Minnesota agricultural indexes of prices, quantities, and cash incomes, 
1910-1927, A. G. Blaoe and D. D. Kittbedge {Minnesota Sta. Tech. Bui. 
72 (1930), pp. 90, figs. 7).—Monthly and yearly indexes of (1) prices and (2) 
quantities sold of Minnesota farm products, and (3) gross cash incomes of 
Minnesota farmers, 1910-1927, are computed, using the following products: 
Wheat, corn, oats, barley, rye, flax, hay, potatoes, hogs, cattle, calves, lambh- 
sheep, chickens, eggs, butterfat, and milk. 

The formula used for prices was 



in which pt is the price In current month, qi quantity marketed in current month, 
Po<om> average price in corresponding months ol 1924, 1925, and 1926, and 
3o(oai) average quantity marketed in corresponding months of 1924, 1925, and 
1920, 

The formula used for quantities was 


PO(extt)] ^[gO(om) 


in which qi is the quantity marketed in current month, pt price in current 
month, </o(eni} average quantity marketed in corresponding months of 1924, 
1925, and 1926, and po(om) average price in corresponding months of 1924, 
1925, and 1926. 

That for gross cash income was 


Price index X quantity index. 

The need for a Minnesota farm-price index, the choice of the years 1924, 

1926, and 1926 as the base period, the system of weighting used^ and the prin¬ 
cipal objection to the use of the Minnesota formula are discussed. 

A table is also included showing the price indexes, monthly and yearly 1910- 

1927, of the three major groups of products—livestock, dairy and poultry, and 
crops. 

Charts are presented showing the price indexes of cotton and cottonseed and 
of all groups of agiricultural commodities in the United States and of Minne¬ 
sota farm products, 1922-1927; the Minnesota price indexes of all 16 products 
and of the major groups, 1910-1927; the Minnesota quantity indexes, 1910- 
1927; the Minnesota gross cash Income indexes, 1910-1927; the gross cash in- 
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come of Minnesota farmers, by years 1910-1927; and the percentages of the 
income each year arising from each of the 16 principal products. 

Pages 80-90 give the sources of the price and quantity data and the methods 
used in estimating the amounts of the different products sold. 

Resources and public finances of Michigan in relation to the forest 
tax problem, P. A. Hebbbbt ((7. S. Dept Agr,, Forest Serv,, Forest Taxation 
Inq, Prog. Rpt. IS (IBSl), pp. [S]+4^+C6S3, figs. 7).—^Additional data to those 
previously noted (B. S. R., 63, p. 686; 64, pp. 187, 573) relative to forest tax¬ 
ation in the Lake Slates are presented. The data are analyzed by county 
groups—^forest Lower Peninsula, forest Upper Peninsula, mineral, fai*m, farm- 
urban, and ui'ban. Comparable data are also given for five selected counties 
in the forest regions. 

The area and population of the State and of the county groups; the present 
utilization of land; the trends in the use of land for agriculture, for timber 
production, and for recreation; income and wealth; ownership of forest land; 
public roads; public schools; assessment procedure; taxable area; assessed 
valuation; the tax levies; limitations of a fiscal analysis by property tax 
levies; the trends in State and county levies; tax delinquency; the public debt; 
public revenue from other than the general property tax; and road and school 
finances are described and discussed. 

Movement of open country population in Ohio, P. G. Beck and 0. B. 
Lively (Ohio Sta. Bui. 489 (1931), pp. 46). —^This bulletin continues the study 
previously noted (E. S. R., 64, p. 576), and deals with the territorial move¬ 
ments and occupational changes of 1,589 of the children who had ** started for 
themselves.” The age and sex, schooling, marital status, occupation, and lo¬ 
cation—type of community and distance from home—of the migrants are de¬ 
scribed and discussed. Analysis is made of (1) the age and. sex distribution, 
schooling, marital status, occupation, and location—open country, village, or 
city, and distance from parental home of the migrants; (2) the relation of 
occupation, size of farm business, movement and occupational history, school¬ 
ing, and organization afiSllation of, and farm inheritance by, parents, and of 
the number of brothers and sistei's, order of birth, age, age at time of starting 
for self, initial occupation, parental home of spouse, and schooling of migrants 
to occupational mobility; and (3) the relation of occupation, section of the 
Stale, initial location, date of migration, and schooling of migrants to the 
type of community to which migrants went and of the type of community and 
occupation to distance migrants moved from the parental home. 

At the time of starting for themselves, 7 per cent of the male migrants be¬ 
came farm owners, 16 per cent tenants, 18 per cent farm laborers, 45 per cent 
nonagricultural laborers, and 14 per cent entered the so-called white collar” 
occupations. Of those who began as farmers, 80 per cent were still farming 
at the time of this survey. Of those starting in the nonagricultural occupa¬ 
tions, only 6 per cent returned to the farm. Of every 100 owners, 54 began 
as owners, 21 as tenants, 16 as farm laborers, 6 as nonagricultural laborers, 
and 8 in the " white collar ” occupations. 

Occupation, tenure, organization aflQllations, and occupational and movement 
history of parents; size of parental farm business; age, age at the time of 
starting for self, and schooling of migrants; and the economic condition of agri¬ 
culture at the time migrants started for themselves were found to be closely re¬ 
lated to the proportion of the male migrants entering farming. Age, time of 
starting for self, schooling, organization alfiliation of parents, and number of 
younger brothers and sisters were the most significant factors in the case of 
females. 
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Approximately 60 per cent of the male migrants entering farming were the 
sons of the 60 per cent of the farmers with the largest farm business. These 
parents in turn had moved least, changed occupation least, participated to a 
greater degree in community organization activities, and had made more than 
average success. 

The eighth grade was the maximum schooling obtained by 83 per cent of the 
male migrants in agi*iculture, as compared with 56 per cent of those in nonagri- 
cultural occupation. About one-fifth of the high school graduates became 
farmers. Most of those entering, but not completing, the high school became 
nonagrlcultural laborers. 

Considering the various factors, the authors state that “it would appear 
that agriculture is drawing a majority of its future farmers from those Indi- 
\iduals who are most likely to be successful in the occupation.” 

Rural organizatiou, 1929 (Amer. Country Life Oonf. Proc., 12 (1929), 
pp. IX+186) r-This includes the proceedings of the tw^fth American Country 
Life Conference, held at Ames, Iowa, October 17-20, 1929 (B. S. R., 61, p. 579). 
Included are the following papers: Rural Organization, 1929 (Presidential 
Address), by F. O. Lowden (pp. 1-18); Contributions of this Conference to 
Rural Organization (Conference Summary), by A. R. Mann (pp. 14-23); The 
Government’s Farm Program, by A. M. Hyde (pp. 24-31); International Aa- 
pects of Rural Organization, by K. L. Butterfield (pp. 82-85); The Wallace 
Memorial (Opening Statement), by H. 0. Taylor (pp. 86, 87); Rural Social 
Justice, by C. 0. Taylor (pp. 38-42); The Need of a Rural Life Program, by 
H. C. Taylor (pp. 43-49); The Master Homemaker, by Mrs. 0. W. Sewell (pp. 
50-52); Rural Student Interests, by E. L. Kirkpatrick (pp. 53-55) ; Types of 
Rural Organizations, by M. McDonald (pp. 56-59); Local Rural Organizations, 
by B. L. Kirkpatrick (pp. 59-62); Community Score Cards as Instruments for 
Correlating Community Programs of Work, by N. T. Frame (pp. 62-66); Dis¬ 
tinctive Features of Community Organization in Missouri, by F. Boyd (pp. 
67-71); County Agricultural Councils, by J. R. Hutcheson (pp. 71-75); State 
Goals for Farm Bureaus, by Mrs. E, Richardson (pp. 75-77); A Rural Devel¬ 
opment Commission, by H. 0. Taylor (pp. 77-84); Rural Adult Education and 
Culture, by J. Willard (pp. 85-87); The Need for Adult Education in Rural 
Organization as Seen by a Farm Woman, by Mrs. W. Van Bloom (pp. 87, 88); 
Radio Programs as They Affect Rural Adn.lt Education, by W. I. Griffith (pp. 
89-92); Methods of Developing a Local Organized Program of Adult Education, 
by M. B. Olson (pp. 92-94); Types of Adult Education in the Farm and Home 
Bureaus, by K. Van A. Bums (pp. 94r-96); Type., of Health Programs, by H. 
Albert (pp. 97-99); Distinctive Features of Rural Health and Welfare Work, 
by J. H. Bridgens (pp. 99-101); The Farm Bureau and the Social Agencies, 
by Mrs. O. E. MUner (pp. 101-103); Nutrition Projects and Health Programs, 
by M. B. Brown (pp. 103-105). Country Doctors and the Cost of Medical Care, 
by E. B. Munger (pp. 105-107); Training for Rural Social and Health Work, 
by W. Burr (pp. 107-109); Development of County-Wide Projects, by R. B. 
Sayre (pp. 110, 111); Yearbooks as Factors in the Success of Local Organiza¬ 
tions, by G. W. Westcott (pp. 112, 113); Services of Home Demonstration 
Agents, by J. Newton (pp, 113-115); Jobs Which Confront a State Farm Or¬ 
ganization, by G. E. Metzger (pp, 116-118}; Aims and Activities of the Iowa 
Farm Bureau Federation, by D. V. Williams (pp. 118-120); How Efficient Is 
the Local Government in My Community? by Mrs. W. D. Miller (pp. 121,122); 
Hianges in State Legiifiation Affecting Local Government, by F. W. Nelson (pp. 
122-124); What Services Do Federal Departments Furnish to Farm People? 
by D. V. Williams (pp. 124-126); What Are the Equalization Problems in State 
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Legislation and What Can Be Done in Kegard to Them? by 0. L. Stewart 
(p. 127); Timely Programs Developed by Community Organzlations, by Mrs. 
C. Arthur (pp. 128, 129); A Program of Landscaping and Recreation, by J. R. 
Fitzsimmons (pp. 130--132). Program and (loals of the Dallas County Farm 
Bureau Landscape Project, by Mrs. D. C. Bice (pp. 132, 133); Spiritual Re¬ 
sources of Rural Life, by E. V. O’Hara (pp. 134-137) ; Conserving Rural Values 
in Religious Service, by A. EL Rapking (pp. 187-139); Facts from an Iowa 
Church Survey, by W. N. Wentworth (pp. 139-141) ; Larger Parish Plans, by 
B. Larsen (pp. 141-143); The Class ’‘A” Rural Program for Churches, by A. H. 
Bart ter (pp^ 143-146); Duties of Members, Oflaeers, and Directors in Co¬ 
operative Associations, by K. Bspe (pp. 146-148); The Parish Credit Union, by 
J. M. Campbell (pp. 148-150) ; What Should We Expect from Co-operatives? 
by R. M. Hall (pp. 151-153); Education in Country Life, by C. B. Smith (pp. 
164r-158); The School’s Relation to the Agricultural Problem, by H. L. Ells 
(pp. 158-161); Development of Vocational Education, by 0. A. Fulmer (pp. 
161-164); Introducing a New Course of Study for Elementary Schools, by 
J. Parker (pp. 164, 165); The Parent-Teacher Association, by Mrs. B. C. Hop¬ 
kins (pp. 165-167); Tasks for Local Parent-Teacher Associations, by A. John¬ 
son (pp. 167-169); Program of a County Schoolmasters’ Club, by A. E. Jewett 
(pp. 169, 170) ; Directing Vocational Training, by W. H. Lancelot (pp. 171, 
172); Possibilities in Urban-Rural Relations as Seen by a Farm Woman, by 
Mrs. C. Decatur (pp. 173-175); Local Problems in Urban-Rural Relations, by 
L. J. Murphy (pp. 176-179); and The Des Moines Trade Area, by J. D. Adams 
(pp. 179-181). 

Standards of living (Amer. Country Life Conf. Proc., IS (19S0), pp. 

The proceedings of the thirteenth American Country Life Con¬ 
ference held at Madison, Wls., October 7-10,1930, includes among other data the 
following papers: Rural Standards of Living (Presidential Address), by F. O. 
Lowden (pp. 1-11); An Interpretation of the Conference, by 0. 0. Taylor (pp. 
12-21); Continental Conservation, by R. L. Wilbur (pp. 22-29); Cultural Stand¬ 
ards and Cooperative Marketing, by J. C. Stone (pp. 30-35); An American Stand¬ 
ard of Living for the American Farm Family, by A, M. Hyde (pp. 36, 37); 
Building a Rural Civilization, by G. Russell (“AB”) (pp, 88-41); The Rural 
Child in a Social Program, by G. Abbott (pp. 42-51); A. C. L. A. Student Con¬ 
ference, by B. L. Kirkpatrick (pp. 52-64); Ability to Pay and Standards of Liv¬ 
ing—A Summary Statement, by P. E. McNall (p. 35); Standards of Living as a 
Basis for Organizing Agricultural Extension Programs, by E. Merritt (pp. 56, 
57); How the Plan Works in South Dakota, by A. E. Anderson (pp. 57-60); 
Facts About Fann Incomes, by M. L. Mosher (pp. 60-64); WTiat Is to Be Done 
about Improving Farm Family Living, by J. D. Black (pp. 64, 66); How 
Organized Labor U«>es Standards of Living as a Practical Objective, by J. R. 
Commons (pp. 63-68); The Standard of Living and Ability to Pay—Some 
Conclusions, by B. H. Hibbard (pp. 68-70): Rural Electrification as Affecting 
Standards of Living—Situation and Need, by T. A. Coleman (pp. 71-73); 
All-Weather Roads Are Essential Factor in Country Living, by K. L. Hatch 
(pp. 73-75); Rural Problems in Highway Administration, by F. J. Sequin 
(pp. 76, 77); An Array of Home Resources, by F. W. Beckman (pp. 78r^2); 
Long Time Program Planning, by R. Schleppi (pp. 82, 88); Making the Most 
of Home Resources through Child Training and Guidance, by H. Harbage (pp. 
84r-88); Better Use of Home Grown Foods, by M. Brady (pp. 88, 89); Making 
the Most of Home Resources through Budgets and Accounts, by Mrs. A. R. 
Rohlflng (pp. 89-92); Time for Work and Leisure, by D. R. Mitifiiell (pp. 
92-94); Value of Physical Activities, by R. B, Tom (pp. 95-97); The Wls- 
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cousin Experience in Bural Dramatics, by Mrs. 0. Felton (pp. 97-99); Rural 
Iowa Becomes Musical, by A. Secor (pp. 99-101); Tbe Need for the Artistic 
Emphasis in the Rural Home and Its Surroundings, by J. Ford (pp. 102-104); 
The Approved Farm Home Project as Fostered in Michigan, by I, Leonard 
(pp. 104-106); Distinctive Features of Wisconsin Home Beautification Con¬ 
test, by F. A. Aust (pp. 106, 107); Beauty in American Life, by L. Taft (pp. 
107-109); Preserving Natural Landscape in a County Park System, by I. S. 
Horgen (pp. 109-111) ; Some First Steps in Highway Beautification, by N. A. 
Morris (pp. 111-113); Factors in the Community “Which Affect the Home and 
Standard of Living, by B. C. Morgan (pp. 114-119); Community Development 
and Co-operation through Standard Community Associations, by B. L. Hummel 
(pp. 119, 120); Community Scoring in West Virginia, by 0. B. Slockdale (pp. 
120, 121) ; Plans for Community Development and the Cooperation of Agencies 
through a Citizen’s Community Survey, by Mrs. G. Kerkhoff (pp. 122,123); Im¬ 
provements In the Standard of Living by a Complete Organization of the Town 
and Country Community, by 0. J. Galpin (pp. 123-125); New Developments in 
Community Service for Education, by J. Callahan (pp. 125-127); New Devel¬ 
opments in Community Service for Religion, by M. A. Dawber (pp. 127-129); 
New Health Policies for Community Service, by G. W. Henika (pp. 129-131); 
The Unit Requirement Idea for Local Government in Rural Areas, by T. B. 
Manny (pp. 131-134); Rural America—^And Social Work, by A. Williams 
(pp. 136-139) ; The Comity and Social Work, by B. Foster (pp. 139, 140); The 
Church and Social Work, by H. Holt (pp. 141, 142); Distinctive Features of 
Rural Culture, by L. H. Bailey (p. 143); Character Building Elements in the 
Contribution Which Rural Life Is Making to the Nation Today, by K. L. But¬ 
terfield (pp. 143, 144): The Contribution of Bural Life to tbe Nation through 
Population Shifts, by 0. J. Galpin (pp. 344-146); Social and Political Contri¬ 
butions Which Rural Life Is Making to the Nation Today, by B. A. Ross (pp. 
146-148); and Basic Elements of Rural Culture Objectives to Be Projected 
into the Next Generation, by Mrs. H. Johnson (pp. 148-150). 

AGRICULTURAL ANB HOME ECONOMICS EDUCATION 

Constitutional basis of public school education, B. S. Lide (U. 8, Dept, 
Int., Off. Ed, Leaflet 40 (1931), pp. [13+11).—The provisions of the constitu¬ 
tions of the se^Ol•al Staler pertaining to scliools iu general and to the organi¬ 
zation, support and control of schools are briefly summarized. 

A manual in Canadian agriculture, J. C. Readby (Toronto: Byeraon Prass, 
1930, pp, XTI+SOO, figs, 137). —This handbook for public school teachers sets 
forth an explanation of some of the principles underlying the problem of 
Canadian farm life. The several chapters deal with soil, fertilizers, different 
crops, different kinds of livestock, dairying, poultry, fruits, farm posts, and 
gardens. A bibliography of publications of the Dominion and tlie several 
Provinces is Included. 

Poultry enterprises, S. Dickinson and H. R. Lewis (Chicago and London: 
J. B, Lipplncott Co., 1931, pp. [T'113+434, figs. 252). —This textbook for voca¬ 
tional agricultural students analyzes the poultry business into 20 jobs. 
Suggestions of activiries which will aid in understanding the cliief operations 
of each job and for local inquiries, neighborhood studies, etc,, are made. 

Swine enterprises, A. L. Andebson (Chicago and London: J. B. Idppinoott 
Co., 1931, pp. IX+458, flgs. 195). —^This textbook for vocational students and 
others analyzes the swine enterprise into 27 jobs. Statistical methods of 
proving teachings, recent experiment station findings on swine practices, 
feeding standards, standardized s^^ne practices, production tests, suggestions 
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for local inquiries and activities and for debates and discussions, and lists of 
available reference materials are Included. 

FOODS—mnacAU unjTEmoir 

Some ways of cooking and using whole and cracked wheat ( Illinois 8ta» 
arc. 382 (1931). pp. 12). —^TMs circular, prepared by G. B. Armstrong, S. Wood¬ 
ruff, H. T. Barto, and J. Outhouse, discusses the nutritive value of whole wheat 
and the extent to which it can safely be used in the diet, and gives general 
directions for preparing and cooking whole wheat and cracked wheat, tested 
recipes for their use, and breakfast, dinner, and supper menus suggesting 
ways in which other foods may be combined with wheat or wheat dishes pre¬ 
pared from these recipes. 

Studies in the nutritive value of Indian vegetable food-stnffs.—^Part I, 
Nutritive values of pigeon pea (Cajanns indicns) and field pea (Pisnm 
arvense, Linn), S. P. Niyogi, N. Nabayana, and B. G. Dbsai (Indian Jour, 
Med. Research, 18 (1931), No. pp. 1217-1229, pi. J).—This study forms a 
part of an investigation of the nutritive value, particularly with respect to 
protein, of some of the more important Indian vegetable foodstuffs. Both of 
the pulses studied are grown extensively in India. GChe pigeon pea (0. indious), 
sold in the form of split peas, enters largely into the vegetarian diet of the 
people. The field pea (P. m^vense) is eaten either In the form of dry seeds or 
in the young green state. 

Since the major part, nearly 80 per cent, of the proteins of leguminous seeds 
belongs to the class of globulins, the total globulins of both pulses were isolated 
and analyzed for amino acids, and the biological values of the pure globulins 
as well as of the total proteins in the whole seed were determined at approxi¬ 
mately a 5 per cent level of intake by the Mitch^l method (E. S. B., 51, p. 40T). 

The two pulses, obtained in the local market, were sun dried, decoiiicated, and 
ground to a flour to pass a 60-mesh sieve. Specimens of the flour dried at 
100* 0. had the following composition for the pigeon pea and field pea, respec¬ 
tively: Ash 3.99 and 2.76, crude fiber 1.16 and 1.08, ether extractives 2.44 and 
1.46, crude protein (N X 6.25) 26.63 and 25.67, carbohydrates by difference 
07.88 and 69.15, and true protein determined separately 22.14 and 28B1. 

The globulins wore extracted with 10 per cent NaCl solution, precipitated by 
dialysis or by dilution and acidification, purified by washing several times with 
distilled water, and finally dehydrated with alcohol and ether. The nitrog^ 
content on an ash and moisture-free basis of the pigeon pea globulin was 16.82 
per cent by dialysis and 16,72 per cent by dilution. Corresponding values for 
the field pea were 16.45 and 16.44 per cent, respectively. 

The nitrogen distribution expressed as percentage of protein on an ash and 
moisture-free basis was as follows for the pigeon pea and field pea, respectively: 
Lysine (Van Slyke) 7.03 and 8.19, histidine (Van Slyke) 2.56 and 1.9, arginine 
(Van Slyke) 5.84 and 9,5. arginine (direct estimation) 6.91 and 10.64, cystine 
(Folin and Looney) 3.58 and 1.12, tyrosine (Zuwerkalao) 3.12 and 1.98, tyrosine 
(Folin and Oiocalteu) 3.35 and 2.32, and tryptophane (Tillmans and Alt) 0,46 
and 0.51 per cent. 

From the metabolism data, the average biological values at a 6 per cent level 
of intake for the pigeon pea and field pea, respectiv^y, were 69 and 48 (as 
compared with 89 for casein). At the same level the whole seeds had biological 
values of 79 and 69. 

Penetrometer measurements of doneness in cooked vegetables, 
M, B. SwEETMAN and M. 0. Lancastee (Jour. Home Bern., 23 (1931), No. 6, 
pp. se5-5fft).--A standardized procedure for determining doneness in cooked 
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vegetables, 'with the use of an adaptation of a commercial penetrometer, is 
described for potatoes, with data illnstrating its reliability. Similar studies 
have been carried on with carrots, with results that “ suggest its applicability 
in a wide variety of studies on the texture of cooked vegetables. Limitations 
can be expected in Instances where the nature of the material and the texture 
at doneness result in such rapid penetration, even by larger needles, that the 
time can not be measured accurately with a stop watch. ” 

The relation of storage temperature of potatoes to their culinary 
quality, M. D. Swketman {Amer, Potato Jour,, 8 (1931), Ko, 7, pp. 114^176),-- 
Attention is called to various observations, including the author’s own studies 
at the Maine Experiment Station (B. S, E., 64, p. 193), which indicate that tmn- 
peratures below 40 to 45® F., often recommended for the storage of iK)tatoes, 
cause undesirable accumulation of sugar. 

Soft-curdl milk: Nature’s food for infants, R. L. Hell (Arch. Ped., 48 
(1981), No. 7, pp. 417-425, flff. i).—This discussion of the author’s extensive 
studies on soft-curd milk (E. S. E., 65, p. 689) deals particularly with varia¬ 
tions in the curd of milk of different breeds and of milk from individual cows 
at different periods of lactation. 

A critical clinical study of concentrated and dried infant foods, A. G. 
Db Sanctib and J. D. Craig (Arch. Ped„ 43 (1931), No. 7, pp, 439-456) ,—Thisi 
paper includes a review of the literature on the use of sweetened condensed 
milk in infant feeding, a discussion of its composition, and a report of a clinical 
study of 50 infants fed sweetened condensed milk in comparison with a control 
group of the same number receiving a cow’s milk dilution and with data re¬ 
ported in the literature on the use of other foods. 

It is concluded that sweetened condensed milk apparently meets the nutri¬ 
tional requirements of the normal infant, but that the dilutions ordinarily used 
are too strong for the average infant. 

Cost of living studies.—^m, The food of twelve families of the profes¬ 
sional class, M. G. Luok and S. Woodruff (Oalif, Univ. Pubs, Boon., 5 (1931), 
No, 4, PP- VI+247-29S). —In the foreword by J. B. Peixotto the scope of this 
Investigation is stated to be ** an intensive examination of the way in which 
persons with incomes sufficient to permit a reasonable range of clioice have 
made selection among the foodstuffs in the market and have prepared them 
for family use.” An introductory chapter explaining tlie methods followed 
and one dealing with the cost and choice of foods are contributed by M. G. 
Luck and a chapter on the nutritive value of the diets by S. Woodruff. 

The study, which began February 1 and ended August 31, 1927, covered 12 
families in which the housewives kept records for 3 months or longer of foods 
purchased for the family use during the month. No attempt was made to 
evaluate losses due to waste or spoilage or to estimate the amount of food 
used from stock on hand at the beginning of the study. The cost of food in¬ 
cluded only materials bought for cooking at home. The number of meals away 
from home was recorded, but no attempt was made to determine their content 
or cost Of the 12 families, 9 were connected with the university. In 7 of 
the families there were no children at home, and in the entire number there 
were only 6 children. The findings, therefore, apply chiefly to adults. 

The calculations of cost of food purchased were made on a per capita basis 
r^ardless of age or sex. The average expenditure per capita was between 
65 and 70 cts, a day, or about $20 a month, with the entire range from 60 to 
96 cts. a day. The families at the two extremes were childless couples, one 
a young couple trying to live very economically and the other beyond middle 
age and comparatively well-to-do. In comparison with previous studies, as 
reported in the literature, the average expenditure 'was high. Hitherto ua- 
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published estimates by A. F. Morgan and M. F. Jaffa of standard food allowanceb 
tor 1 month for a family of 6 In the professional class, with prices estimated 
from San Francisco prices for November, 1926, gave a per capita per diem 
cost of 46 and 60 cts., respectively. 

The average distribution of expenditure among the various food groups 
was as follows: Meat, fish, and poultry 20.9 per cent, eggs 4.7, milk, cream, 
and cheese 17, cereal products 2.6, bread 8.8, pastry 3.6, sugars and sirups 
3.7, butter 6.9, other fats 2.1, vegetables 14.1, fruits 18.8, coffee and tea 2.8, and 
sundries 4.2 per cent. Combining these foods, as suggested by Sherman, into 
five groups, with a rough division of 20 per cent of the total expenditure to 
each, these values are consideiably above the suggested standard for the groups 
including meat, fish, poultry, and eggs, vegetables and fruits, and pastry, sugar, 
butter and other fats, and sundries, but lower for milk, cream, and cheese and 
decidedly lower for the cereal products. It is considered that these families, 
all of whom had some knowledge of dietetics, approached more closely the 
standards of an adequate diet than any other American group thus far studied. 

Information is given on the food selection within the various groups and 
on the types of menus. Attention is called particularly to the simplicity of 
the meals. “ Not only did these families belong to the ‘ well-educated * class 
of Americans; their financial circumstances were good enough to warrant 
spending freely lo satisfy their tastes in food. These tastes were simple and 
conformed closely to the recommendations of dietitians. By and large they 
present a highly desirable type of diet, and the group is perhaps unique among 
American studies in that no single family of its membership was seriously 
undernourished.” 

In the analysis of the nutritive value of the foods purchased, Etawley’s 
double scale (F. S. K., 58, p. 84) for estimating the energy, protein, and 
mineral needs of adults and children was employed. In comparison with the 
adult male unit of 3,000 calories, 67 gm. of protein, 0.68 of calcium, 1.3 of 
phosphorus, and 0.015 gm. of iron per day and with no allowance for waste, 
the average values for each item exceeded the standard. With an allowance 
of 10 per cent for waste, the averages fell slightly below the standard for 
calories and iron, but still above for the other items. Of the individual diets. 
5 ranged from 2,600 to 2,800 calories a day and 4 from 3,200 to 3,700. None f^ 
below the standard of 67 gm. of protein and 4 were above lOO gm. One diet 
fell below the standard for calcium, 2 for phosphorus, and 1 for iron. All of the 
12 families used vitamin-rich foods in abundance. 

As in the case of food costs, tlie nutritive value of the diets was compared 
with those of otlier studies. It is noted in conclusion that although these 
diets appear in a favorable light as to nutritive value with others of a less 
expensive nature, they were not in all cases so superior in nutritive value 
that this alone would justify the greater expenditure of money upon them. 
** The desire for variety of fiavor and form in food was in part responsible for 
the cost.” 

Foods used by rural families in Ohio during a three-year period, H. 
MoJBZat and M. A. Beown {Ohio Sta. But 492 (1981), pp, 37, M9- 3).—In this 
complete report of an Investigation noted previously from preliminary reports 
(E. S. B,, 64, p- 692), particular attrition has been paid to the year by year 
fiuctuations in the money value of the foods used and the distribution of calories 
among the food groups In the records available for the three years of the study, 
and to the cost and nutritive values of the diets of 18 families keeping records 
for the three consecutive years. 

The average diet for the first year, 1926, was found to be adequate in every 
factor, but the averages for 1927 and 1928 were below the standard for energy 
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value and ir<m content. The percentages of food produced on the farm for use 
In the home in the three successive years were 74.5, 72.3, and 72.2 per cent of 
the total, respectively. The money values of the diets per adult male unit 
averaged $134, $121, and $120, respectively. The money values of the food pro¬ 
duced on the farm for use in the home were 69, 56, and 65 per cent, respectively, 
of the total money value of the food used. The year in which the diets ranked 
highest was the one in which the farm contributed most to the food supply. 

The trends in expenditures for the principal food groups were noted in the 
previous progress report. 

The calorie distribution among the various food groups differed materially 
from the divisions recommended by Eose (E. S. E., 59, p. 188). The percentages 
of calories derived from meat and other protein-rich foods and from sugars 
and other sweets were much higher, and the percentage of calories derived 
from milk and cream was considerably lower than the recommended values. 
It is considered that “ a rearrangement of the diets with a higher percentage 
of the calories derived from milk, fruits, and vegetables, and possibly from 
cereals, and with a lower percentage of calories from meat and other high- 
proteln foods and from sugar would undoubtedly improve the quality of the 
aJets at the points where improvement is most needed, namely, in regard to 
mineral and vitamin provision.” 

The general findings in the analyses of the diets of the 18 families keeping 
records for the three years have also been noted. Only 2 of the entire number 
of families had average diets which were adequate during each of the three 
years, but for 11 families the average diet for the three-year period was ade¬ 
quate in every factor considered. The average amounts of the foods used by 
each of these 11 families and the costs of the diets for the three-year period 
have been assembled in tabular form to serve as quantity food budgets. 

In comparison with the Inadequate diets, those which were adequate had a 
lower percentage of calories derived from meat, a higher percentage from 
fruits and vegetables, and approximately the same for milk and cream, cereal 
products, and sugar and sweets. The average cost of the adequate diets was 41 
cts. per adult male unit per day as compared with 31 cts. for the inadequate. 

Among the adequate diets there was a fairly wide variation in degree of 
adequacy, total cost, and distribution of cost. Five families averaged in excess 
of 20 per cent and 1 in excess of 10 per cent more calories than the standard, 
and the average money value of these high calorie diets was 43 cts. per adult 
male unit per day as compared with 38 cts. for those families having a lower 
but still adequate calorie diet. All of the diets contained more than the 
standard proportion of protein. The average cost of 8 diets in which the pro¬ 
tein exceeded the standard by from 40 to 60 per cent was 42 cts. per adult male 
unit per day, while the diets containing the smaller, but still above average, 
amounts of protein averaged only 38 cts. per adult male unit per day. Similar 
higher costs were noted for the diets exceeding the standard values in other 
essential constituents. These findings are thought to show that slight changes 
in the spending plan would make possible adequate diets at no greater cost 
than those of the inadequate diets of the study. 

Change in stature, weight, and body build of female students at the 
University of Minnesota during a period of eighteen years, C. M. Jacksok 
{Anat JBec., 4$ No, 1, pp, 7i-8d, fig, 1 ),—^Data on the age, weight, and 

hel|3rt of aU women students entering the University of Minnesota from 1912 
to 1929, incilu^ve, have been subjected to statistical analysis. The measure¬ 
ments included 16,786 individuals, the number increasing each year with two 
or three exceptions from 400 in 1912 to 1,893 in 1929. During this period of 18 
yearly there was a decrease of about one-fourth year in the mean age of the 
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students at entrance, a slight but significant increase (about 0.1 in.) in the 
mean stature, and an increase of 2.35 lbs. In body weif’ht. The changes in body 
build, as measured by height-weight indexes, were much less marked, although 
showing a slight tendency to increase. 

The data are shown to be in general agreement with corresponding data for 
women students entering other colleges during the same period. ** On the 
whole, the evidence does not support the theory of an artificial decrease in 
body weight of college women to conform with female fashions in recent 
years.” 

Basal metabolic rate of medical students and nurses In training at 
Charleston, S. O., R. E. Remington and F. B. Crop (Arch. Int. Med., 47 (19S1), 
Xo. 3, pp. S66S75). —^Data are reported on the basal metabolism of 93 student 
nurses from 18 to 34 years of age and 40 male medical students from 20 to 
31 years of age at Charleston, S. C. The average of the lowest values obtained 
for each of the women subjects in calories per square meter per hour was 
10.4, and for the male subjects 10.1 per cent below the Aub-Du Bois standards. 
To determine whether these low values and similar ones reported by Tilt for 
young women students in Florida (B. S. R., 63, p. 593) might be due to mal¬ 
nutrition, the weights of the subjects in both investigations were compared 
with the standard tables of the Life Extension Instituta 

“ Of the 62 subjects studied by Tilt, 32 were underweight and 20 overwei^t 
for their height and age, the average deviation being —2.3 per cent. Of 90 
women included in our study, 52 were underweight and 38 overweight, the 
average deviation being —0.8 per cent. Of the medical students, 33 were below 
normal weight and 7 above, with an average deviation of —7.2 per cent. It 
is certain that any degree of malnutrition that would seriously affect the 
metabolic rate would be refiected in changes In weight markedly greater than 
these.” 

The effect of lactose and the acid-base value of the diet on the hydrogen 
ion concentration of the intestinal contents of the rat and their possible 
influence on calcium absorption, 0. S. Robinson and C. W. Duncan (Jour. 
Biol. Chem., 92 (1931), No. 2, pp. 435-447, flff- 1; oba. in MiolUgan Sta. Quart. 
Bui., 14 (1931), No. 2, pp. 106, 107). —This contribution from the Michigan 
Experiment Station reports studies of the effect of low and high levels of lac¬ 
tose feeding to rats on the reaction of the intestinal contents from the lower 
duodenum through the colon. Two types of diet were used. One was a regular 
stock diet consisting of ground grains and alfalfa, with cod-liver oil, and the 
other ground dog biscuit and cooked meat dried and ground. Two lots of 
the latter diet were prepared, one having an excess of acid and one of base. 
Groups of about 25 mixed white and piebald rats each received, respectively, 
the three basal rations alone and with 25 per cent of lactose, and the first 
two with 6 per cent of lactose. After the diets had been fed for at least 2 weeks, 
the animals were killed at least 1% hours after feeding and their gastro¬ 
intestinal tracts removed and tied off in seven sections—stomach, duodenum, 
three equal lengths of small intestines, cecum, and colon. The contents of 
each were expressed into small tubes with a minimum of water and centri¬ 
fuged and readings made with a Cullen quinhydrone electrode. The collection 
of samples from the stomach and duodenum proved so difficult that the results 
from these sections were discarded. 

The data, which were subjected to statistical analysis, showed that on 
the vegetable diet the pH of the intestinal contents increased to a maximum 
of about 8 in the lower ileum and dropped to approximate neutrality at the 
ileocecal valve. On the meat diet the reaction reached a maximum in the 
same region but at a lower level. The ingestion of lactose to the extent of 5 
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per cent of the ration reduced slightly the pH of the contents of the lower 
llenm and of the large intestines of the rats on the vegetable diet, but did 
not affect the level appreciably on the meat diet. 

On the vegetable diet containing 25 per cent lactose, there was a marked 
lowering of the pH of the whole digestive tract below the duodenum. With 
the other sections the effect was much less and significant onlj in the ileum 
and cecum. On the high protein basic diet there was a significant increase 
in the alkalinity of the contents of the small intestines only when 25 per cent oi 
lactose was included in the diet. 

These results are thought to indicate that the nature of the diet is a de¬ 
termining factor in increasing the fecal acidity in lactose feeding, and to sug¬ 
gest that increased utilization of calcium affected by lactose, as obseired with 
calves (E. S. R., 62, p. 790) and by Bergeim with rats (E. S. B., 66, p. 192), 
was apparent because of the use of vegetable diets. 

Diet In intestinal disorders, J. A. Babgen and Sistisb M. Viotob (Jour. 
Amer. Med. Assoc., 97 (1931), No. S, pp. This contribution from the 

division of medicine of the Mayo OUnic and the department of nutrition ol 
St Mary’s Hospital, Rochester, Minn., consists of general suggestions relating 
to diet for chronic intestinal ailments, with a quantitative dietary regime for 
patients with chronic ulcerative colitis, a nonresidue diet for use before opera¬ 
tion, and a diet for use after colostomy. Particular attention is paid in the 
dietary treatment of ulcerative colitis to the addition of foods rich in minerals 
and vitamins as rapidly as possible to the restricted bland diet necessary at 
the b^finning of the treatment 

IroiL defilcieiicy in the white rat and the white mouse, S. Bliss and M. L. 
Thomason (8oc. Expt. Biol, and Med. Proc., 28 (1981), No. 6, pp. 638-^38 ).— 
In this preliminary report, feeding experiments on rats and mice are sum¬ 
marized which, in the opinion of the authors, tend to confirm the theory that 
pellagra is an iron-deficiency disease (E. S. B., 64, p. 695). 

Two types of diets low in iron were used. One was a synthetic diet of 
casein, sucrose, butterfat, lard, and a salt mixture low in iron, but assumed 
to be otherwise balanced, a vitamin B concentrate (Harris), and viosterol, 
and the other a diet of natural foodstuffs including banana, orange juice, su¬ 
crose, freshly separated egg white, and cream, with the same salt mixture, 
viosterol, vitamin B concentrate, and agar. On these diets the rats grew well, 
but lost their hair in bilaterally symmetrical areas. In the denuded areas a 
scaly dermatitis developed. The condition was not cured by ferric citrate added 
to the water or food, but was cured rapidly by cooked or dried liver, dried whole 
dog blood, or crystalline hemin fed in amounts calculated to furnish equivalent 
amounts of iron as determined from the state of negative balance. In mice 
crystalline hemin was used successfully as a prophylactic agent. 

“ Since our rats receive an abundance of the complete vitamin B group of 
substances, yet show much of the symptomatology of so-called G-avitaminosts 
or ^rat pellagra,’ the question arises as to whether or not some of the con¬ 
fusion in the vitamin G issue may not be due to the inclusion of multiple 
variations of which the one here described may be more or less Important.” 

The effect of age, pregnancy, and lactation on the hemoglobin of the 
albino rat, H. S. MrrcHicn, and L. Midlkr (Amer. Jour. Physiol., 98 (1931), 
No. 2, pp. 311-^17, figs. 2). —^Data are presented on the hemoglobin content of 
the authors’ stock colony of rats during growth, after maturity, and in the 
females during pregnancy and lactation. The stock ration consisted of dried 
whole milk 20 per cent, rolled oats 10, peanut meal 12, yellow com (ground) 
10, dried celery tops 8, dried whole wheat bread 42, wheat germ 2, yeast 0.5, 
and salt 0.5 per cent. Fresh greens were fed about five times a we^. The 
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hemoglobin determinations were made by the Newcomer method, using a Bansch 
and Lomb hemogloblnometer with a blue filter in the eye piece. The observa¬ 
tions were made on 62 rats, 34 females and 28 males. In 11, the observations 
were begun at 23 days of age and in the remainder from 83 to 618 days of age. 
The young males were observed for 36 we^s and the young females through¬ 
out their life span, including several periods of pregnancy and lactation. 

The average value for the rats on the stock ration at 23 days of age was 
S.9 gm. per 100 cc., at 30 days 12 gm., and at 50 days 15.6 gzn. The values for 
the adult rats fluctuated between 16.3 and 16.6 gm., with an average of 16.2 gm. 
In all but 12 of the 146 cases of pregnancy observed, a dev^oplng anemia was 
evident within the first 5 days of gestation and increased as the period of 
gestation advanced. In every case there was a marked drop in hemoglobin at 
parturition and during the 3 following days. This was followed during the 
next 14 days by an equally marked increase. In the 7 days preceding wean¬ 
ing at 21 days of age, the gain in hemoglobin was retarded, but was resumed 
during the 9 day& following the lactation period. The addition to the ration 
during the reproductive cycle of a mineral supplement of iron, copper, and 
manganese salts or of a yeast extract to funalsh more of the vitamin B com- 
T)lex was without effect 

“ The character of the hemoglobin changes associated with pregnancy seems 
to indicate that this apparent anemia is a physiological condition and not a 
pathological phenomenon. Clinical reports of anemia associated with human 
pregnancy offer an interesting analogy to these observations in the rat” 

Fat soluble vitamins.—^XXXn, The distribution of vitamin A in tomato 
and the stability of added vitamin B, BL Steenbogk and I. M. Schbader 
{Jour, Nutrition, 4 (1931), No. 2, pp. 267-279, Jig, 1 ).—^In continuation of the 
series of papers noted previously (E, S. R., 64, p. 793), a historical review is 
given of the literature dealing with the distribution of vitamins in tomatoes, 
and a study already noted from a preliminary report (B. S. R., 65, p. 492) Is 
reported of the vitamin A content of a high grade commercial juice (Kemp) 
and of the clear filtered serum from this juice. 

Using recovery from ophthalmia as the criterion (as noted more fully in 
the succeeding paper), % cc. of the whole tomato preparation sufficed to pro¬ 
mote recovery from ophthalmia at a very slow rate, but not to maintain normal 
health. On % cc. of the preparation daily ophthalmia was cured by the 
tenth week, and on % cc. by the eighth week or even earlier. It required 4 cc. 
of the clear tomato serum to approximate the response obtained with % cc. 
of the whole tomato preparation. The growth records correlated very well with 
the ophthalmia records in showing that the whole tomato juice has approxi¬ 
mately 32 times as much vitamin A as the clear serum. 

In attempts to demonstrate the presence of vitamin D in tomatoes, increasing 
amounts of the tomato were evaporated on the basal rickets-producing ration 
2965, and the various rations were fed for 6 weeks to comparable groups of 
rats, after which the animals were killed and their fat-free femurs analyzed 
for ash. With the larger amounts of tomato, bone calcification and growth 
were both improved. Ixiasmuch as the tomato solids fed amounted in some 
cases to 25 per cent of the ration, with corresponding reduction in the caldum 
carbonate intake, the conclusion is drawn that the calctC^dng power of the 
tomato is actually very low. As noted In the preliminary report, the addition 
of irradiated ergosterol to the tomato juice is a practical way of fortifying it 
In vitamin D, since no loss in vitamin D potency was observed after storage of 
the fortified juice for 13 months. 

Fat soluble vitamins.—XKXni, The determination of vitamin A and its 
stability in butter fat to ultra violet radiations, H. SisnECKsooK and A. M. 
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WmcK (Jour. Dairy jSfoi., H (1931), No. S, pp. 229-249, figs. 5). —Samples of 
June butterfat irradiated for 30, 60, and 120 minutes, as described in an earlier 
paper of the series (ffi. S. R., 64, p. 793), were tested for vitamin A, with results 
indicating that irradiation sufficient to produce maximum antirachitic activity 
is accompanied by considerable destruction of vitamin A even when carried 
out in an atmosphere of carbon dioxide, nitrogen, or hydrogen. There was 
but little loss in the vitamin A remaining in the irradiated butterfat even after 
storage for seven months at room temperature. Since maximum antirachitic 
irradiation may not be necessary or desirable from the dietetic standpoint, it 
is thought that the antirachitic activation of butterfat by direct irradiation is 
a practical possibility without danger of destroying vitamin A. 

The paper discusses at considerable length the authors’ technic for vitamin 
A determination. The general procedure of Steenbock and Coward (B. S. R„ 
57, p. 392) was followed. In using ophthalmia as the criterion of vitamin A 
depletion and the cure of ophthalmia as the end point in the quantitative deter¬ 
mination of vitamin A, four progressive and regressive stages were designated 
by number. Records of growth were also kept and compared with the cure of 
ophthalmia. The authors are of the opinion that “the growth observations 
harmonize with the cure of ophthalmia only when the loss In weight or the 
maintenance of constant wei^t previous to the change of the diet has been of 
short duration.” 

An attempt to use the vaginal smear method of Bvans and Bishop (B. S. R., 50, 
p. 163) did not yield satisfactory results. 

A note on the vitamin content of the body oil of the herrings, S. and S. 
ScHMiDT-NiELsaN (K. Norske Vidensk. Selsk Forhandl., S (1930), No. 19, pp. 
74-77).—^New determinations of the vitamin A and D content of the body oil 
of herrings (B. S. R., 64, p. 292) are reported. As a source of vitamin A alone, 
a daily dose of less than SO mg, of the on proved sufficient for normal growth 
in rats for a period of five or six weeks, after which the weight remained 
stationary. The possibility is suggested of “some uncontrolled factor in the 
herring oil of importance to the experiments on vitamin A.” 

Additional vitamin D tests on kippered herrings indicated that daily doses of 
from 6 to 12 mg. of the body fat were sufficient to cure rickets. It is again 
emphasized that “ the content of vitamin D in fresh herrings, as well as in prod¬ 
ucts such as kippered lierrings and sardines, is sufficient to make them suitable 
substitutes for the cod-liver oil in the diet. 

Avitaminosis.—^111, Specific effect of vitamin B on growth and lipid 
metabolism: Bipemia as a symptom complex in this avitaminosis, B. Subs 
and M. B. Smith (Jour. Amer. Med. Assoc., 97 (1931), No. 5, pp. $01, 302).—‘This 
continuation of the series of papers noted previously (B, S. R., 65, p. 494) con¬ 
stitutes a preliminary report of observations on rats suffering from a deficiency 
in vitamin B (Bi), indicating “ the presence of a marked lipemia, i. e., a large 
increase in the concentration of lecithins, fatty acids, and the iodine number of 
the fatty adds, indicating unsaturation, in lactating mothers and nursing young 
and also in weaned animals, in this avitaminosis. Since there has been no 
definite yardstick by which to measure vitamin B deficiency from the standpoint 
of chemical analysis of the blood, as, for instance, the low phosphorus con¬ 
centration in the case of rickets, it has been difficult to diagnose positively 
borderline cases of vitamin B deficiency as it exists in the United States, and 
it is hoped that a diemical study of the lipids of the blood will prove helpful 
to the clinician as a guide in vitamin B therapy, particularly in infant nutrition, 
in whidi anorexia is a common symptom complex.” 

A deficiency of vitamin D in whale liver fat [trans. title], S- and S. 
Sohmidt-Nibilsbk (K. Norsks Vidensk. Selsk. Forkandl., 3 (1930), No. S, pp. 
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—^The authors report that a sample of whale liver fat obtained by ether 
extraction proved to be exceedingly ridi in vitamin A but very deficient in vita¬ 
min D, thus resembling the liver fat of cartilaginous in contrast with bony fish 
(E. S. B., 64, p. 296). It is considered of significance that this mammal re- 
Ksembled the smallest cartilaginous fish in respect to its utilization of vitamin D. 

Studies on the influence of certain types of food upon the general 
condition of the animal organism [trans. title], E. Abdebhalden {Biochem. 
Ztschr., 23i (19S1), No, i-4, pp, HZ-169, figs, 2).—In this paper the author 
summarizes and discusses the vitamin studies which have been conducted in 
bis laboratory during a period of 15 years. These include several studies which 
have been noted from other sources (B. S. B., 61, p. 663). 

Antirachitic potency of the milk of cows fed irradiated yeast or 
ergosterol: A clinical test, A. F. Hess, J. M. Lewis, F. L. MacLeod, and B. H. 
Thomas (Jour, Amer, Med. Assoc,, 97 (1931), No, 6, pp, 370-374, figs, 4),— 
Clinical observations are reported on the use as a prophylactic against infantile 
rickets of milk from cows receiving irradiated yeast and viosterol In their 
feed, as noted on page. 463. Pour of these biological activated milks were used 
irora cows receiving daily the equivalent of 100,000 and 200,000 rat units of 
viosterol and 30,000 and 60,000 rat units of irradiated dried brewers* yeast, 
respectively. During the experimental period of three months, beginning early 
in January, 102 infants (23 negroes and 79 white) from 1,5 to 6 months of age 
were given the milk, with supplemental feeding of orange juice and for the 
older children cereals and vegetables, but no antirachitic agent. 

Of the four test milks used, all except the weaker yeast milk were able to 
prevent rickets except in its minor manifestations, and in cases in which 
rickets was already present calcification occurred within a month. 

This method of supplying vitamin D to babies is thought to be promising 
from a clinical point of view. “ The outstanding advantage of this method of 
antirachitic therapy is that it functions automatically. The specific factor 
is incorporated in the diet of the infant, relieving the physician of dependence 
on the cooperaton of the mother.*’ 

Ultraviolet light intensity of the sun in Porto Bico, L. G. HebnAndez 
and E. B. McKinley (Porto Bico Jour, Pul, Health and Trop. Med,, 6 (1931), 
No, i, pp, 401-4^0), —^Using the oxalic add uranyl-sulfate method of Anderson 
and Bobinson, as developed by Tonney et aL (E. S. B., 61, p. 697), the au¬ 
thors have determined the intensity of solar ultra-violet radiation in San Juan, 
Porto Bico, hourly from 9 a. m. to 4 p. m. from Monday to Friday, inclusive, 
and until noon on Saturday for a six months’ period, beginning October 16, 
1930, and ending March 31, 1981. 

The maximum readings were obtained as a rale between 10 a. m. and 2 p. m. 
and the minimum from 9 to 10 a. m. and from 3 to 4 p. m. The monthly 
averages were highest for January, February, and March, but the averages for 
November and December were only slightly lower. The values were in all 
cases much higher than those reported from the United States, readings from 
two to three times the minimum erythema reaction being common. These re¬ 
sults are thou^t to be in keeping with the almost entire absence of rickets 
in Porto Rico. 

Studies on infantile beriberi based on five hundred fourteen cases, J. 
Albert (Philippine Jour, 8oi,, 43 (1931), No, 2, pp, 297-^19, fig. I).—This paper 
consists largely of a historical rdsumS of the clinical and laboratory research 
leading to acceptance of the belief that infantile beriberi is a deficiency dis¬ 
ease preventable and curable by antineuritic vitamin concentrates such as 
tikltikt. Tabulated data on the incidence of infantile beriberi in relation to 
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total admissions at the Philippine General Hospital and of total births and 
deaths In r^ation to cases of and deaths from infantile beriberi from the Phil¬ 
ippine Health Service by years for 1914 to 1930, inclusive, are reported to 
demonstrate the steady decrease in incidence of infantile beriberi subsequent 
to this discovery. The paper closes with a discussion of the etiology of the dis¬ 
ease, with particular reference to the relationship between breast feeding in 
the Philippines and beriberi. 

Scurvy following an ulcer diet, H. E. Maetiw (Lancet [Lon&onL 1931, II, 
Xo, 6, pp, 293, 294)- —^An instance of severe scurvy in a patient under dietetic 
and alkaline treatment for duodenal ulcer is reported. The diet, which had 
been followed vigorously for about six months, consisted chiefly of cereal 
products, eggs, and mflk. An almost complete cure of the scurvy was effected 
within 10 days after changing to a diet Including 4 lemons, 8 oz. of green 
vegetables, and 8 oz. of potatoes daily. 

Beport of the Medical Besearch Council for the year 1929—1980, Vis¬ 
count D’Abeenon et al. ([Gf. Brit.J Med, Besearch Council Rpt 1929-30, pp. 
/38).—Of particular interest in this annual report (B. S. R., 63, p. 788) is the 
discussion in the general introductory report of the council (pp. lC-19) of im¬ 
portant advances in the knowledge of vitamin A which have come about as the 
result of research conducted under its auspices. These include the work of 
Mellanby and associates on the relation of vitamin A to Infection (B. S. B., 62, 
p. 294) and of Moore on the relation of carotene to vitamin A (B. S. E., 
64, p. 393). 

Of interest in the progress reports of research schemes on specific subjects 
ai*e those on problems of child life (pp. 63-66), human nutrition (pp. 67-72), 
and dental disease (pp. 72-74). 

A simplifled respirationL apparatus for the simnltaueous determinatioii 
of oxygen and carbon dioxide [trans. title], H. Sohadow (Klin, Wchmehr,, 
10 (1931), Vo. 11, pp, 783-785, figs, 2), —^A modification of the apparatus noted 
previously (B. S. R., 54, p, 264), is described and illustrated. The modification 
consists essentially in the introduction of a second smaller spirometer with only 
one-third the volume of the large spirometer, but operated in unison with it. 
The carbon dioxide absorption receptacle is connected with the smaller spirom¬ 
eter and is thus much smaller and of lighter weight than in the original 
apparatus. 


HOME mCANAGEMENT AITD EQTTIPliOlNT 

liiving expenditures of a selected group of Illinois farm and small-towu 
families (1929-30), R. C. Fbeeman and M. A. Sotjdee (Illinois Sta, Bui. 
372 (1931), pp. 329-331, figs. 2), —^This study analyzes one year’s records kept 
during 1929-30 by the home makiers for 32 owners, 16 tenants renting fr om 
relatives, and 22 other tenant farm families, and 18 small-town families in IS 
counties of Illinois. The characteristics of the farm families and their sources 
of Income are discussed. Tables are Included showing the distribution of ex¬ 
penditures of the farm and town families grouped according to ranges of 
realized income; the average clothing and personal expenditures for boys and 
girls under 6 years, from 6 to 14 years, and from 14 to 18 years of age; and the 
distribution of expenditures and the average yearly and daily food cost for 
the farm families grouped by sizes within the income ranges. 

The average money value of the living of the farm families varied ftom $1,143 
to $7,842, averaging $2,489, of which $882 worth was furnished by the farm. Of 
the total expenditures, 12 per cent was for savings and Investments, 27 for food, 
7 for operating expenses, 21 for dielter and fumldiingB, 8 for clothing, and 25 
per cent for general expenditures. The expenditures of the town families 
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averaged $3,662, of which 28 per cent was for savings and investments, 16 per 
cent for food, 10 for operating expenses, 18 for shelter and fami^ings, 8 for 
clothing, and 25 per cent for general expenditures. 

In the $1,000 to $1,999 income group of the farm families, there appeared to 
be but few choices as to how income could he spent, and size of family made 
but little difference in the distribution of expenditures. In the $2,000 to $2,909 
income group, expenditures other than savings Increased directly with the in¬ 
crease in size of family. Savings showed a decided decline. In the $3,000 and 
over group, the variation in the amounts devoted to different purposes was 
greater, indicating a greater freedom of choice. The most noticeable difference 
in the general expenditures of farm and town families was the larger expendi¬ 
tures of the town families for recreation. In the two lower income groups the 
automobile took the largest share of the amounts spent for general purposes. 
In the highest income group, education took the largest share. 

For the farm families the dally food cost per adult unit varied from 86 to 
57 cts. The average was 49 cts. for the lowest Income group, 62 cts. for the 
middle group, and 40 cts. for the highest group. Food raised on the farm con¬ 
stituted 66, 68, and 54 per cent, respectivelj’, of the value of food in the three 
groups. 

[Expenditures of farm families] (Montana 8ta. Rpt 13S0, pp. 20-^1 ).— 
Monthly records for one year were obtained from 40 rural families in 7 coun¬ 
ties of Montana. The gross cash income ranged from $808 to $7,560, averaging 
$8,508. The money spent for home living ranged from $419 to $3,976, averaging 
$1,089. An average of $341 per family was spent for food, and an average of 
$604 worth of food was supplied by the farm. 

It is suggested that a more satisfactory distribution of expenditures would 
be possible by reducing those for food by more careful buying and by producing 
more food on the farm. 

The electric cooking load (Engineer [Londoni, 148 (1929), No, $848, p. $89, 
flg, 1; abs, in Sci, Abs,, Sect, B—Elect Engln., $$ (19$0), No. $86, p. 108, fig. 1 ),— 
A special type of electric cooking stove is described and illustrated which over¬ 
comes the difficulty of short-period consumption of electricity. The maximum 
energy consumption is from 460 to 600 watts, and the operation depends on 
air circulation produced by a small fan. The heat reservoir is a cast-iron core 
m which the elective heating element is inserted. The core is surrounded by 
sand which is held in place by a perforated cover, the whole being inclosed in 
an air-tight sheet-iron casing. The principle of the apparatus is that if a wall 
at the temperature of the surrounding air is electrically heated on one side^ 
a certain time will elapse before the temperature begins to rise appreciably on 
the other side. If the heating process continues, a definite and uniform tem¬ 
perature is established on both sides of the wall. 

A study of ice chests, F. B. Lansiak (Ohio Sta, Bimo, Bui. 15$ (1981), pp. 
209-215), —^A brief study is reported which was made to compare the tempera¬ 
tures maintained, the amount of ice melted, and the effect on the condition of 
certain foodstuffs in an ice chest having a %-in. cork-board insulation with 
one having no special provision for insulation except that supplied by paper 
and a so-called dead air space, as in ordinary ice chests on the market 

The greater efficiency of the Insulated chest as compared with the one hav¬ 
ing paper and air space was shown by the difference in (1) percentage of ice 
melted, (2) temperatures within the chests, (8) the ratio of increase in bacterial 
count of milk stored, and (4) the changes in condition of lettuce stored. In 
every respect the Insulated chest was the better. 

Humldificatioii for residences, A. P. Kbatz (IZZ. Unto., Engtn. Empt. Bia. 
Bui, 2$0 (19$1), pp. $0, figs, id).—This bulletin brings together certain useful 
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information on the subject from various sources and presents the results of 
laboratory experiments. 

It has been found that optimum comfort is the most tangible criterion for 
determining the air conditions within a residence. An effective temperature of 
65* F. represents the optimum comfort for the majority of people. Under the 
conditions in the average residence a dry-bulb temperature of C9.5* with rela¬ 
tive humidity of 40 per cent Is the most practical for the attainment of 65*. 

Evaporation requirements to maintain a relative humidity of 40 per cent 
in zero weather depend on the amount of air Inleakage to the average residence, 
and vary from practically nothing to 24 gal. of water per 24 hours. Relative 
humidity of 40 per cent indoors can not be maintained in rigorous climates with¬ 
out excessive condensation on the windows unless tight fitting storm sash or the 
equivalent are installed. The problems of humidity requirements and limita¬ 
tions can not be separated from considerations of good building construction, 
and the latter should receive serious attention in the installation of humidifying 
apparatus. 

The experimental results showed that none of the types of warm-air furnace 
water pans tested proved adequate to evaporate suflScient water to maintain 40 
per cent relative humidity in the research residence except in moderately cold 
weather. The water pans used in radiator shields tested would not prove ade¬ 
quate to maintain 40 per cent relative humidity in a residence similar to the 
research residence when the outdoor temperature approximates 0*. 

Appendixes deal with the measurement of relative humidity and with a method 
of calculation for curves of humidity requirements and limitations. 

HISCELLAlilEOTJS 

Fifty-fourth Report of the Connecticut Agricultural Experiment Station, 
New Haven, for the year 1930, W. L. Slate et al. (Connecticut State Sta. 
Rpt. 1930, pp. XII+764+68, pis, 20, figs. 86). —^This contains the organization 
list, a report of the board of control for the year ended October 31, 1930, a 
financial statement for the fiscal year ended June 30, 1930, and reprints of 
Bulletins S21-330, prevloudy noted, and of the following circulars: Nos. 73, 
Connecticut Laws Concerning Plant Pests, Diseases of Bees, and Mosquito 
Elimination, by W. E. Britton; 74, The Japanese Beetle Quarantine; 75, Spanish 
Gold: Early Yellow Sweet Com, by D. F. Jones and W. R. Singleton; 76, 
European Com Borer Quai*antine and Clean-up Regulations, by W. E. Britton: 
77, Lawn Fertilization: Principles and Practice, by M. F. Morgan; 78, Satin 
Moth Quarantine, and 79. Quarantine Regulations Affecting Shipments of 
Connecticut Nursery Stock, 1931, both by W. E. Britton; and 80, The European 
Pine Shoot Moth: A Potential Enemy of Pines in Connecticut, by R. B. Ftiend. 

Report of the Guam Agricultural Experiment Station, 1930, C. W. 
Edwabds et al. (Qmm Sta. Bpt. 1930, pp. 121+29, figs. 21).—This contains 
reports of the director, the assistants in poultry husbandry, agronomy and 
horticulture, and extension, and the entomologist, and meteorological observa¬ 
tions. The eiqperlmental work recorded is for the most part abstracted ^se- 
where in this issue. Breeding studies to produce heavier eggs are also included. 

Planning for the future of Montana agriculture: Thirty-seventh Annual 
Report of the [Montana Station, 1980], F. B. Linezeld (Montana Sta. Rpt. 
1930, pp. +i).—This contains the organization list, a financial statement for the 
fiscal year ended June 80, 1930, a report of the director on the work and out¬ 
look of the station, and meteorological data. The experimental work not 
previously noted is for the most i)art abstracted elsewhere in this issue, 
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Arkansas University and Station.—^Dr. George Janssen, assistant professor 
of agronomy and assistant agronomist since 1926, died January 31. He was 
born in Wellsburg, Iowa, on June 28, 1897, and received the B. S, and M, S. 
degrees from tbe South Dakota College in 1921 and 1922 and the Ph. D. degree 
from the University of Wisconsin in 1925. Before coming to Arkansas he had 
served as assistant in agronomy in the South Dakota College and Station and 
the Wisconsin Station. 

Colorado College and Station.—^Dr. William P. Headden, associated with 
the chemical work ot tlie station since 1804, died Fihaiary 5 at the age of 81 
years. 

Dr. Headden was born in Hed Bank, K. J, on September 21. 1850, and 
received the A. B. and A. M. degrees from Dickinson College in Pennsylvania 
in 1872 and 1876, the Ph. D. degree from the University of Giessen in 1874, and 
the D. Sc. degree from the University ot Colorado in 1919. He was professor 
of chemistry in the Maryland Agricultural College from 1880 to 18S4, the Uni¬ 
versity of Denver from 1884 to 1889, and the South Dakota School of Mines 
from 1889 to 1891, and dean of the last-named institution in 1892>93. 

Returning to Colorado, he became professor of chemistry and geology in the 
college and chemist in the station and served in these capacities until 1924, 
when his time was assigned exclusively to the station as chief chemist. In 
1981 he was appointed soil chemist and remained in active service until shortly 
before his death. 

Dr. Headden was a prolific writer on chemistry and mineralogy and had con¬ 
ducted many extensive studies. Among his best known researches were those 
dealing with the development of sugar in beets and the formation of nitrates 
in Colorado soils. 

Maryland University and Station.—The new horticultural building (B. S. 
R., 65, p. 900), constructed at a cost of $150,000, was dedicated January 6 . 

A florists’ short course was given Jauuary 26 and 27. 

Dr. J. H. Beaumont, head of the department of horticulture at the Korth 
Carolina College and Station, has been appointed horticulturist, effective March 
1, succeeding as head of the department of horticulture Dr. B. C. Auchter, who 
will continue his connection with the university as lecturer In pomology and 
give certain advanced and graduate courses. Bay Hurley of the Bureau of 
the Census, U. S. Department of Commerce, has accepted a position as assistant 
agricultural economist, effective March 1. 

Minnesota Station.-—According to a recent statement by the station, crop 
varieties are recommended for use in Minnesota only after a thorough and com¬ 
prehensive analysis of their behavior in all regions of the State. After the 
yields at the central station, the branch stations, and as tested in cooperation 
with fanners In various parts of the State have been tabulated and summarized, 
a court of review is held at the central station. Sitting in this court fire the 
superintoadents and agronomists of the brandi stations, all members of the 
plant breeding staff, tbe plant patholi^sts. plant physiologists, and cereal 
99557—82- 7 497 
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cUemihth. The annual and long-time performance of each T<iriety and group 
of Tarieties is carefully reviewed and studied. Varieties making a satlsfactoi’y 
i*ecoi*d of performance over a 3-year period are advanced to a recommended 
list and increased for distribution. Varieties entering the commercial lists 
from this source ar<' rarely disappointing in the regions for which they are 
recommended. This procedure, pursued now for 10 or more years, is rapidly 
bringing about a standardization of vjirierles for Minnesota conditions.” 

New York State Station.—State appropriations for general maintenance and 
operation of the station for 1932-433 aggregate $405,480, a decrease of $24,200 
when compared with appropriations for the present riscal jear. In addition 
a deficiencj appropriation of $3,000 for +*uel, light, and power, $15,000 for im¬ 
pairs, and S5,000 for equipment in the new greenhouses w'as granted. 

Two new late pears of the Bartlett type and possessing marked resistance to 
pear blight have been developed by the station and are being propagated and 
distributed by the New York Fruit Testing Association of Geneva, a nonprofit- 
making organization w'hich cooperates with the station in the distribution of its 
new fruits. The new varieties are sister seedlings from a cross between 
Bartlett and Dorset and have been named Ovid and Willard. 

North Carolina College and Station.—B. Gardner, pomologist, has been 
appointed acting head of the department of horticulture, effective March 1. 

Or^on College and Station.—^Robert Withycombe, connected with the 
Eastern Oregon Substation at Union since 1902 and superintendent since 1905, 
died in .January at the age of 51 years. He was bom in Portland, Oreg., 
graduating from tlie college in 1901 and subsequently studying at the Uni¬ 
versity of Illinois. He w^as also president of the Union Livestock Association 
from 1910 to 1924 and mayor of Union iu 1912-13. 

Dale E. Richards, livestock specialist in the Montana College, has been 
appointed superintendent of the substation beginning March 1. 

Texas Station .—Agricnlturat Stud&nt notes that Dr. Ivan B. Boughton has 
accepted an appointment as voterlmirlan with the .substation at Sonora. 

West of Scotland Agricultural College.—^The new plant of this Institution 
at Auchincruive near Ayr, Scotland, was formally opened in 1931 by the Duke 
and Buclies.s of York, A tract of 660 acres, a ])art uf the estate of Auchincruive 
widen \vas presented to the Scottlsli <b)vernraont by owmer for purposes 
of education and research, has been assigiicd to the college adjoining the new 
Hannah Dairy Research Institute. Tlie Dairy Scliool for Scotland, formerly 
located at Kllmtiniot*k, has been traiiNierred to Auchincruive and reorganized, 
and provision has also been made for a ijoiiltr.t school, horticultural, beekeeping, 
and plant husbandry departments, dairy research in milk production and 
utilization, and an experiment station, 

A mansion house erected on the estate in 1767 has been converted into a 
woman's dormitory, and a number of new buildings constructed. Prominent 
among tlie.se are the dairy buildings, the poultry plant, and the horticultural 
equipment. Research laboratories for plant husbandry are to be provided, it 
is anticipatetl, at an early date. 

New Bast Fiber Research Institute in Moscow.—This institute was estab¬ 
lished In 1931 as a branch of the Lenin Academy ot Agricultural Sciences, for 
the purpose of working out scientific methods for the introduction of new bast 
fiber plants into the Union of Socialistic Soviet Republics and mechanizing the 
processes of extracting fibers from such plants ab ramie, kendjT, kenaf, flax, 
hemp, and jute. The immediate object is to studj’ the agriculture of fiber 
jplants, the methods of retting, decortication, degummation, and cottonization 
^of various bast fibers, and the processes of their spinning and w^eaving and 
the utilization of waste as in paper making. 
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Several laboratories, experimental textile plants, and cotton mills have been 
organized by the institute at Moscow, as well as three experiment stationis at 
Krasnodar, Kutais, and Tashkent and over 28 special State farms in Central 
Asia and the Caucasus. 

The Institute is publishing a monthly review, Za Novoe Volokno (The New 
Fiber), together with proceedings and other papers to promote the knowledge 
of new' bast fiber industries. Its equipment includes a library and a museum. 
The entire staff numbers over 280, of whom about 150 are scientific w'orkers 
and their assistants, and is headed by A. M. Krasnotchokoff. 

Research in Southern Rhodesia.—^The British South Africa Company estab¬ 
lished ou April 1, lOill, a citrus experimental station with headquarters on the 
Mazoe Citi’us Estate. A large tract of land has been allotted for the purpose, 
and laboratories are nearing completion. The company now owns over 50 per 
cent of the present citrus plantings in the colony, and plans to direct its investi¬ 
gations to ascertain the most desirable varieties under the local conditions, 
improve strains by bud selection, and study stock and scion relationships, fer¬ 
tilizers, plant diseases and Insect pests, and transportation losses. Dr. W. J. 
Hall has been appointed director of the enterprise and will be assisted by a 
chemist, a plant pathologist, an entomologist, and a research horticulturist. 

The Sand Veld Research Farm was established early in 1931 at Marandellas 
as the principal sand veld experiment station of the colony. A tract of 3,220 
acres of land has been purchased, and 50 acres has been assigned to experi¬ 
mental plats. The farm has been divided into sections for tobacco research, 
experiments with crops other than tobacco, pasture studies, and a commercial 
farm. Special attention was given to the development of the experimental 
work during the past season. 

AUahabadl Agricultural Institute, ludia,—^A recent letter from Principal 
Sam Hlgginbottom of this institute, described as “an Ameilcan agricultural 
college working under the American Presbyterian Church,” announces that be¬ 
ginning with July, 1932, it is hoped to enlarge the instruction given by adding 
two years to the present junior course and thereby making possible the grant¬ 
ing of the degi’ee of bachelor of science in agriculture. More experimental w’ork 
is also contemplated. A cattle breeding experiment is already under way. 
breeding Holstein, Brown-Swiss, Jersey, and Guernsey bulls and four of the best 
local dairy breeds, Scindi, Hissar, Sahiw'al, and Kankrej. The object is to 
establish new bi*eeds for India which will have the ability to stand the climate 
and possess the resistance to disease and high digestive efficiency of the native 
cattle, but acquire from the foreign breeds increased milking capacity', early 
maturity, and bone for draft purposes. Some of these crossbred animals have 
been found to show little or no diminution in their milking capacity with shade 
temperatures running from 110 to 120® F., halfbred Jersey-Scindi heifers con¬ 
tinuing to yield between 30 and 35 lbs. of milk daily. 

Yields of from 100 to 200 tons of frebh weight of Napier grass at Allahabad 
and the Government fann at Dacca in Bengal are reported. 

ludependeut Biological Laboratories, Palestine.—These laboratories, 
which were opened about two years ago at Tel-Aviv, are giving considerable 
attention to the biology of numerous Palestinian plants and geographical areas, 
the growth and variability of wheat seedlings in various salt solutions, and the 
phj'siology and biology of citrus. Courses of instruction are also being offered, 
including a two-year college course in agriculture, a three-term course in botany 
and zoology, a special course in heredity, a teachers’ course in natural science, 
a high school course in natural science and agricuUure at Petah Tikva, and 
lectures on agricultural topics in different localities. 
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New Journals*—The first number of Aot(h Phaenologica, a bimonthly inter¬ 
national phenological journal, published at The Hague under the auspices of 
the Netherlands Society of Phenology, contains, besides an introduction explain¬ 
ing the need and purpose of such a journal, articles on The Field and Outlook 
of Phenology [trans. title], by H. Bos (pp. 11-22); The Cold Spring of 1929 in 
the British Isles.—I, Eeaction by Insects and Birds, by J. E, Clark (pp. 2B-28); 
The Results of the Phenological Observations at Poltava, by S. Ulichevi^y (pp. 
29-37); and Phenology and Weeds [trans. title], by J. 0. Pfeiffer (p. 38), be¬ 
sides miscellaneous notes. The journal is intended to serve as a medium of 
publication of results of phenological and related observations and investigation 
and for exchange of ideas on the subject, and thus to aid in promoting progress 
in phenology and putting it on a firmer scientific basis. It is stated that con¬ 
tinuance of the journal after a 3-year trial period will depend upon the support 
it receives from contributors and subscribers. 

Die Phoaphors&uire is being issued from time to time by the scientific division 
of the Association of Thomas Meal Manufacturers from the offices of Boden- 
htUtur, G. m. b. H., Berlin, W. 35. The initial number contains numerous re¬ 
views and the following original articles: The Physiological Significance of 
Phosphorus in the Upbuilding of Plant Substance, by J. Stoklasa (pp. 8-68); 
Observations on the Fertilizing Value of Phosphoric Acid, by A. Gehring (pp. 
68-77); Farm Practice and Soil Investigations, by Goy (pp. 77-88); The Phos¬ 
phoric Acid Content of Schleswig-Holstein Soils, by Sieden (pp. 83-90); The 
Infiuence of Phosphorus Fertilizers on the Profitability of Potatoes and Their 
Residual Value, by 0. Nolte (pp. 91, 92); A Ten-Year Field Experiment in the 
Fertilization of Schist Soils, by Greve (pp. 93-97); The Fertilization of Pas¬ 
tures, by E. Goepfert (pp. 98-106); and Fertilizer Questions in Bavarian Al¬ 
pine Pastures, by Schubeck and T. Ager (pp. 107-118). 

Hiscellaneons.—At the recent opening of the Massey Agricultural College 
on North Island, New Zealand, an address by Lord Bledisloe, governor general, 
pointed out that “ even the most impoverished countries of the world have found 
public expenditure upon scientific research and the scientific guidance of their 
fanning population to be a sound and remunerative investment.” 

A bronze tablet dedicated to the first boys and girls’ agricultural dub in the 
United States, organized in Springfield, Ohio, in 1902 by A. B. Graham, then 
superintendent of schools and now in charge of subject matter sfpecialists in 
the U. S, D. A. Office of Cooperative Extension Work, was unveiled January 22. 

Robert DeCourcy Ward, professor of climatology at Harvard University, who 
made notable contributions to climatology in general and to meteorology as 
applied to agriculture, died November 12, 1981, aged 64 years. 

Br. C. B. Williams, lecturer in agricultural and forest entomology in the 
University of Edinburgh, has been appointed head of the department of ento¬ 
mology at the Rothamsted Experimental Station. 

J. a Briinnlch, agricultural chemist in the Queensland Department of Agri¬ 
culture, has retired after a service of 84 years. 

Bdkool a/nd Bodety notes that the Barreiros Agricultural School at Pernam¬ 
buco, Brazil, has been closed by the State Government to reduce expenses. 

Publication of The Ayricultum Journal of British Guiana, established In 
1928, has been Indefinitely suspended as an economy measure. 
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AGBICTJLTTmAL AND BIOLOGICAL CHEMISTEY 

[Chemical researches of the New York State Station] (Neto YorJc State 
Sta. Rpt, IdSl, pp, 2i, 38, 39, //O, 41, 42 ),—^Earlier work lias been noted (E. S. 
R., 64, p. 409). 

Food spoilage studies ,—^An unusual type of food spoilage was traced to re¬ 
sistant yeasts. These were found capable of fermenting a fountain sirup hav¬ 
ing a grape juice base and preserved with sugar and sodium benzoate. 

Chemical reactions of certain spray materials ,—“ Both calcium and magne¬ 
sium hydrate used in sufficient quantity suppress the formation of soluble 
arsenic, while small amounts ot these hydrates increase the amount of soluble 
arsenic formed. Calcium and magnesium carbonates react with lead arsenate 
to form large quantities of soluble arsenic. Magnesium carbonates produce 
more soluble arsenic than calcium carbonates. Hydrates high in calcium con¬ 
tent are superior to hydrates high in magnesium content for the suppression of 
soluble arsenic in lead arsenate sprays. 

“ Studies have been made on the rate of carbonation of hydrated lime when 
exposed to varying conditions of temperature and humidity. It has been found 
that complete carbonation may take place in a few hours or it may take days, 
depending on conditions of temperature and humidity. High humidities and 
high temperature increase the rate of carbonation, humidity being the more 
important factor.” 

Chemical studies o)? grape The quantity of dissolved pectin was found 

to decrease during prolonged storage. In a storage period of somewhat more 
than a year nearly 0.8 of the pectin disappeared, the juice finally becoming as 
clear as immediately after the enzymic clarification pre\i.ously noted (B. S. E., 
65, p, 712.) “It has been found that the uronic adds which constitute the 
nucleus of the pectin are still present in the grape juice, but are no longer 
combined in such a way as to be recognizable as a pectin compound. A study 
of the tartrates of grape juice has shown that potassium and tartaric add 
are present from the beginning in the requisite quantities for forming the in¬ 
soluble potassium acid tartrate.” 

Effects of salts on proteins.^The conclusion of a series of experiments on 
the effect of potassium salts on the optical activity of gdatin (B. S. R., 68, 
p. 610) is noted. The data now made available “ have Indicated that the seat 
of this change in constitution is probably in the * zwitter-ion’ portion of the 
protein molecule. Contrary to the conclusions of Loeb, the salts arrange them¬ 
selves as to this effect in the usual Hofmeister series.” 
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Pectin from efared apple pomace .—^In an investigation of tlie pectic con- 
stituent*^ of stored dry apple pomaee, storage with a moisUii’e content as low 
as 7.6 per cent was found to decrease the amount of acid hydrolyzable pectin 
(protopectin) and resulted in a lower yield and quality of i»e(.tm. This de- 
crea!i»e in the pectin content of apple pomace \sab shown to be the result 
neither of enzjunatic reaction nor of mold contamination. 

The non protein nitrogen of the Alaska pea, with special reference to 
the chemical nature of humin nitrogen, L. Jodidi (Jour. Agr. Research 
[U. 8.2, 43 (1931), No. 9, pp. Alaska pea seeds grown at Arlington 

Experiment Farm, Virginia, on soil treated with muriate ol potash at the rate 
of 300 lbs. per acre and on untreated soil were found to differ in their con¬ 
tents of nonprotein nitrogen.* In the potash-snpplied and nonpotabh peas the 
percentages of acid amide nitrogen were 11.4 and 7.6; humin nitrogen formed 
on hydrolytais of the acid amides 6.7 and 10.5; amino nitrogen 6 and 8.4; pep¬ 
tide nitrogen 87.6 and 41.8; and humin nitrogen lonned on hydrolysis of the 
polypeptides 21.5 and 11.7, respectively. 

Since the sum of the more or less nmritive constituenis, namely, amide, 
amino, and peptide nitrogen, was 55.1 and 67.8 per cent in the two lots of 
peas, the author concludes that there is no essential difference in the nutrl-< 
tive value of such peas in so far as nonprotein nitrogen i•^ concerned. 

Humin nitrogen from the hydrolysis of acid amides was found to be split 
by hydrolysis with hydrochloric acid into a soluble portion containing 61 per 
cent of the total humin nitrogen In soluble form and into an Insoluble portion 
with 41.4 per cent of residual humin nitrogen. A total of about 32 per cent 
of the total humin nitrogen was con\cried into aralno nitrogen by the hydrol¬ 
ysis. The actual percentage of amino nitrogen is believed to bo higher. The 
obtaining of amino nitrogen from pea materials by simple hydrolysis is be¬ 
lieved to indicate peptide linkings. 

The hydrotropic solution of calcium with relation to the solution of 
calcium in the blood serum [trans. title], A. vo:? Ktrnr and H. Banga 
(Biochem. Ztschr., 230 (1931), No. ^-6, pp. 458-435, flg^. 2).-—Hydrotropic solu¬ 
tions of calcium in sodium salicylate solutions were lnve.stigateil and compared 
\vith the state of the calcium in the blood sej*um. In both oases the calcium 
in the solution was found in part ionized, in part combined in negatively 
charged, undiffusible comx>lexcs. ^Dho opinion is expressed that the calcium of 
the blood serum is also in hydrotropic solution. 

The effect of liydroji;cn-ion concentration on the toAiclty of several pre¬ 
servatives to microorganisms, W. V. Cnimss, P. II. IliCHrsT, and J. H. Irish 
(Eilgarilia ICallfornia 8ta.2, 0 (19S1), No. 10, pp, 295-314, figs. 2 ).—In the pH 
ranges 5 to 9 much higher coucentrulions of sodium benzoate, sodium salicylate, 
potassium acetate, and sodium sulfite were required to pro\ent the growth of 
yeasts, molds, and bacteria than at pH values within the range 2.0 to 4.6. 
The effect of the same preservatives on the rate of fementation was affected 
by the pH value similarly but to a lesser degj-ee. 

Of sodium chloride and of formaldehyde, the preservative and fermentation 
retarding concentrations with ^respect to Saccharomyces clllpaoideus were 
altered by pH values only slightly within the pH range of the experiments here 
recorded. 

In the case of sodium benzoate, more than 200 times as much of the preserva¬ 
tive was required in some Instances at neutrality as at pH 3.0 or at highei 
acidities. 

Oane-sirup manufacture, J. O. Cabsebo (Porto Rico 8ta. Rpt, 1930, pp, 13, 
14 ),—^“The use of lime alope or lime and phosphates always improved the 
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clarity of the simp, but the color was darker than that of sirup from untreated 
juice. Addition of citric or tartaric acids to defecated Juice brought further 
improvement In clarity, color, and teadency to cryst^il formation in the 
sirup. . . . The product obtained by the use of citric and tartaric acid was 
a clear, light-colored sirup, agreeably flavored, and of slightly acid taste. 
Tartaric acid has an advantage over citric acid since tartrates of lime and 
potassium are of slight solubility and crystallize out, leaving a reduced acidity, 
whereas the citrates of these salts are soluble.** 

A dry method of microanalysis of gases, F. B. Blacet and P. A. Beighton 
(Indus, and Engin, Ckem., Analyt. Ed,, S (1931}, No, S, pp. 266-269, fig. 1). 

“An apparatus for microanalysis of gases has been described,” in this contribu¬ 
tion from Stanford University, California, “ and a method worked out for the 
analysis of gas samples of the order of 26 to 100 cu. mm. without the use of 
liquid reagents.” 

Yellow phosphorus was used to remove oxygen, fused potassium hydroxide 
to remove carbon dioxide, and fused phosphorus pentoxide to remove water 
vapor. These absorbents \\ere used also in the analysis by combustion of 
hydrogen, carbon monoxide, and methane. The results of the analysis of a 
number of different samples “indicate that the degree of precision to he 
expected by this method is of tlie same order of magnitude as that ordinarily 
attained in macroanalysis of gases.” 

The problem of dilution in colorimetric H-ion measurements.—Use 
of isohydric indicators and superpure water for accurate measurement of 
hydrogen-ion concentrations and salt errors, S. F. Acbeb and B. H. Faw¬ 
cett (Indus, and Engln, Chan,, Analyt, Ed,, 2 (1930), No. 1, pp. 78-86, figs. 3), 

It is shown in ihis contribution from the U. S. Bureau of fc^tandards and the 
U. S. B. a. Bureau of Plant Industry that precision pH data in very dilute 
or weakly buffered solutions can be obtained colorimeirically only by (a) the 
adjustment of the pH of the standard indicator solutions, (b) the use of the 
Isohydric indicator methods, (c) the use of superpure pH 7.0 water, and (d) 
the coneotioji for the salt and protein errors. 

“A method is given for the adjustment of the pH of the indicator standards 
against 0.001 m or 0.06 m buffer color standards. The technic for the use of 
the isohydric indicator method is de.'icribed. The production, test, storage, 
and use of surKjrpure water in precision pH work are described. Tables and 
curves are given to show the errors in pH caused by dilution of buffers with 
ordinary pH 6.0 distilled water and with pH 6.7 air-CO* equilibrium water. 
Ellectromotric and colorimetric data are presented to show the relation between 
the dilution of bufl’ers and the salt oud protein errors of the indicators used.” 

Use of wido-range indicators for determination of pH, F. R, McObumb 
(Indus, and Engin. Cliem,, Analyt. Ed., S (1931), No. 3, pp. 233-235).—** It has 
been shown that accurate pH determinations can not be made on slightly 
buffered materials with a wide-range indicator [the mixture actually used 
consisting of methyl red 0.02 per cent, bromothymol blue 0.04, thymol blue 
0.04. and phenolphthalein 0,02 per cent in alcohol 60 per cent by volume] when 
the determinations are carried out with a single solution which may vary 
considerably in pH from the material b^ng tested. . . . Although fairly accu¬ 
rate results can be secured by using a number of solutions of a wide-range 
indicator adjusted in steps of 1.0 pH according to the isohydric method, such 
a procedure offers no advantage over the use of several short-range indicators, 
with the disadvantage that a wide-range indicator is rarely so sensitive as 
several short-range indicators used separately, because the color changes are 
not so distinct.’* 
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Accurate and adaptable micro-Kjeldahl method of nitrogen determina- 
tion, W, F. Allen (Indus, and Bngin, Ghent., Analyt Ed., 3 (1931), No. 3, pp. 239, 
240, fig. 1). —^The author presents as a contribution from the Michigan State 
College a description and the manipulative detail of a small-size Kjeldahl 
apparatus found easier of construction and more convenient in operation than 
the usual forms of miniature Kjeldahl set-up. Boric acid was successfully 
used for the absorption of ammonia. 

Use of boric acid in micro-Kjeldahl determination of nitrogen, N. M. 
Stovee and R. B. Sandin (Indus, and Engirt. Ghem., Analyt. Ed., 3 (1931), 
No. 3, pp. 240 - 242 ).—Report is made from the University of Alberta, Canada, 
of an investigation in V7hlch “the use of boric acid in absorbing ammonia in 
nitrogen determinations by Pregl’s micro-Kjeldahl method has been found to 
give accurate results. The distillate containing the ammonia does not need to 
be boiled before titrating. A mixed indicator containing methyl red and tetra- 
bromophenol blue has been found to give good results In boric acid solution.” 

Microscopic examination of precipitates as an aid to precise analysis.— 
I, Estimation of sulfates as barium sulfate, S. Popoff and E. W. Neuman 
(Indus, and Engin. Ghent., Analyt. Ed., 2 (1930), No. 1, pp. 43-^4, 10 ).— 

With reference to the microscopic characteristics of the precipitates, the au¬ 
thors note that “the photomicrographs of barium sulfate obtained under 
varying conditions and methods show that the reverse method [i. e., adding 
the sulfate to the acidified barium chloride solution] gives in practically all 
cases more uniform . . . crystals than other recommended methods. This 
feature is not surprising in view of the fact that the environment is more 
clearly alike in the reverse method.” 

A considerable group of quantitative data support the indications of the 
observations of crystalline state and show further that “the usual method, 
as well as most of the recommended methods, gives results that are very much 
lower (over 1 per cent In the case of potassium sulfate) than the theoretical. 
The lower results may be attributed to the preferential adsorption of the sul¬ 
fate ions rather than of the chloride ions. The reverse order of • precipitation 
of barium sulfate is also to be preferred in the presence of salts including 
large concentration of ammonium chloride or ferric chloride. Neither the 
reverse nor regular methods can be employed in the presence of potassium 
nitrate. 

“The chloride contamination is greater in the reverse method than in the 
usual methods. This greater contamination does not condemn the reverse 
method, as the contamination is practically offset by the solubility of barium 
sulfhte. 

“There appears to be progressive loss on heating up to 950® 0. the barium 
sulfate obtained by either the regular or reverse method.” 

Apparatus for destructive oxidation of organic material in the deter¬ 
mination of metals in foods, J. W. Barnes (Indus, and Engin. Cimn., Analyt. 
Ed., 2 (1930), No. 1, pp. 10*t, 108, figs. 3). —^The author reports as a contribution 
from the Bureau of CShemlstry and Soils, U. S. D, A., the device of a battery 
arrangement in which provision is made for the efficient removal of fumes by 
inserting the mouth of each flask into an opening of a size just sufficient to 
admit it in the side of a tube of glass, terra cotta, or acid-resistant iron, 10 cm. 
in diameter and in the author’s apparatus 127 cm. long, this tube being con¬ 
nected to the draft flue. For a convenient common acid supply, feeding by 
gravity to a horizontal tube running the length of each row of flasks and 
through vertical branches from the horizontal main to the mouth of each flask, 
a stopcock on each individual outlet permits independent control of the acid 



1932] AGBIOTJIiTUEAL AKD BIOIX)GIOAL OHBMISTBY 505 

supply rate to each flash, and a notch in the mouth of each flask admits the 
acid feed tube without interference with the proper position of the flask in the 
fume duct. Simpler equipment convenient for the carrying out of occasional 
small groups of oxidations is also described, the design of both types of set-up 
being fully illustrated by diagrams. 

Copper determination in organic matter, S. ArrsBACHna, R. K Remikqton, 
and F. B. Gulp (Indm. and Engin, Cliem., Analgt. Ed., S (1931), No. 3, pp. 31^ 
311). —“Organic matter can be destroyed without loss of copper in small sam¬ 
ples by wet combustion, using sulfuric acid, perchloric acid, and fuming nitric 
acid. Barger samples can be burned in silica dishes at a temperature not 
above 400® C., followed by treatment with fuming nitric acid. The use of 
ammonia to remove iron and other metals leads to results which are too high. 
Precipitation of copper by hydrogen bulfide is quantitative if acid concentration 
is properly controlled, some sulfur is precipitated with the copper, and suitable 
precautions are taken in the flltration, washing, and re-solution of the pre¬ 
cipitate. 

“ On the solutions so prepared, the xanthate reagent tends to give high results, 
the error being least if from 100 to 200 7 of copper are present in the solution. 
The carbamate reagent is applicable to solutions containing about 5 O 7 of copper, 
giving results agreeing very closely with those obtained by the chromotropic 
reagent, which can be used to estimate quantities as small as 2 or 3 7 with an 
accuraacy of 0.5 7. The Biazzo reagent is most reliable for 60 to 160 7 of copper, 
but tends to give results wliich are slightly low.” 

Quantitative separation of copper and cadmium by reduction of their 
salts with potassium formate, E. I. Fulmeu (Indus, and Engin. Chem., 
Analyt. Ed., S (1931), No. 3, pp. 251, 258). —^The formates of lead, copper, and 
cadmium were observed by the author of this contribution from the Iowa State 
College to yield the free metal on heating with or without some carbonate. 
Zinc formate yielded the oxide. Sodium formate evaporated to dryness with 
solutions of various salts of a number of metals effected on heating the dry 
mixture a reduction to the free metal in most cases. For the quantitative 
separation of copper from cadmium, however, potassium formate was the more 
successful, 15 gm. of the formate being added to 2 gm. of the mixed salts. 
Under the experimental conditions set up in the work here noted, potassium 
formate reduced tlie copper to the metallic state at 100 ® 0 ., the cadmium not 
until the temperature was raised to 200®. In 1.6 hours at 155 to 160®, these 
mixtures yielded the copper quantitatively as the metal, the cadmium passing 
quantitatively into the flltrate. The copper was washed with hot water, then 
with alcohol, and with ether. The reduced metal was in a spongy condition 
and care was required to prevent oxidation. 

Accuracy of the Gutzeit method for the determination of minute quan¬ 
tities of arsenic, J. W. Barnes and 0. W. Mukbay (Indus, and Engin. Oheni., 
Analyt. Ed., 2 (1930), No. 1, pp. 29, SO, fig. 1). —The authors here place on 
record “the order of magnitude of the error of the Gutzeit method” as de¬ 
termined by them at the Bureau of Chemistry and Soils, U. S. D. A. “ Owing 
to the sensitiveness of this method, however, each laboratory using the method 
frequently should determine its own probable error. 

“ Observation of variations in the Gutzeit strips and application of statis¬ 
tical methods lead to the conclusion that when applied under ordinary com¬ 
mercial conditions, that is, in the absence of extraordinary precautions to con¬ 
trol physical conditions, etc., the probable error of the mean of duplicate strips 
in the Gutzeit method is ±0.0089 mg. Thus, for quantities from 35 micro¬ 
grams down, the error ranges from U to 100 per cent, when the reference is 
a series of single aliquots from the standard solution. 
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'* Where a graph has been prepared from a large number of aliquots from 
a standard solution, this error may be redUL*ed. Take sets of, sfiy, 20 aliquots 
at steps of 10, 20, 30, 40 micrograms. Plot the arithmetic means of these 
determinations. Use this graph as the refeience, or, preferably, calculate the 
equation of the line and prepare a table of the values of the stains of Ulifer- 
eni lens^ths. The probable error of the metliod becomes ±0.0023, which ia 7 
per cent to 100 per cent for the range discussed. 

“ If the total arsenic is more than 4 mg., necessitating an aliquot of less 
than 0.01 to come under 40 micrograms, the calomel method should be used. 

“There is no loss of arsenic in the process of oxidation, etc., even when 
charring takes place.” 

Kapid volumetric method for the determination of lead, R. 0. Wiley 
(Indtis. and Engni, (Jheni., Analyt, Ed., 2 {1930), Ko. 1, pp. 12Ji^l26 ).—^“The 
basis for the foLowing method [from the University of Maryland] for the 
determination of lead is Alexander's molybdate method. In the past when 
lead salts have been titrated against ammonium molybdate, tannic acid has 
been largely used as an indicator to determine when an excess of the molybdate 
was present. ... In the method here described, a mixture of stannous chloride 
and potassium thiocyanate dissolved in water is used” as an outside or spot 
plate indicator with the appearance of a red color as the index of the presence 
of the molybdate ion. 

A redact or apparatus for detecting tin, J. EL Uledy {Indus, and Engln. 
Chem., Amlyt. Ed., 2 {1930), Eo. 1, pp. W, 118, fig. 1). —^Equipment and manip¬ 
ulative details of a method for detecting the presence oi‘ small quantities of 
tin by reduction with lead to the stannous condition and testing with mercuric 
chloride In a simple modification of the Jones reductor are given in a contribu¬ 
tion from the University of Illinois. 

“ Except for interferences by a few anions, this test for tin is specific, and 
can be used on the original solution with only a slight loss in sensitiveness. 
Among the cations, Or"^*^ and Ni** are probably the most undesirable, since 
their color seems to obscure a faint mercuric chloride reaction. Tlie metals 
occurring below hydrogen in the e, m. f. series are completely precipitated in 
the upper layers Oi. the lead and, bcjond increasing the amount of lead 
cliloride that may go into the filtrate, are without effect. One mg. of tin in 
the presence of several hundred milligrams of copper, silver, etc., is easily 
detected. Even the combination of mercuric and stannic chlorides causes no 
complications. Tue mercury is completely precipitated In the upper layers of 
the column without any perceptible formation of mercurous chloride.” Inter¬ 
ferences by certain anions are described, but “ all of these interferences may 
be obviated by first evaporating the solution to dryness with an excess of 
hydrochloric acid. By this treatment these interfering anions are either ex¬ 
pelled or destroyed, and in tills way the test becomes available for solutions 
in general” 

Determination of carbon dioxide in carbonates, W. W. Scott and P. W. 
Jewel {Indus, and Engin. Chem., Analgi. Ed., 2 {1980), No. 1, pp. 7d, 77, 
figs. 2). —The authors describe and illustrate an apparatus and procedure for a 
simple and rapid determination of carbon dioxide by the loss-of-weigUt method. 
Provision is made for the prevention of loss of moisture during the aeration 
required to remove residual carbon dioxide. The apparatus is an assembly of 
materials generally available. The time required for the determination is 
given as about 20 minutes and the eri*or was found to be about 0,1 per cent. 

Method for analysis of volatile componnds containing carbon, hydro¬ 
gen, and nitrogen, W. Scholl and B. O. E. Davis {Indus, and Engin. Ohem., 
, AnoZj/t. Ed., 3 (1931), No. 3, pp. 276-273, fig. i).—A method for the analysis of 
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mixtures of gases containing ammonia, carbon dioxide, and water vapor, with 
tbe u^e of solid absorbents whereby samples of a few milligrams may be 
analyzed accurately by measurument of volumes at reduced pressures, has been 
developed by the Fertilizer and Fixed Nitrogen Investigations, Bureau of 
Chemistry and Soils, U. S. D. A. 

“The method was also employed to determine nitrogen, hydrogen, and 
carbon in volatile organic materials whose products of combustion are com¬ 
posed of water vapor, carbon dioxide, and nitrogen. The method can be 
employed with accuracy where samples are too small to obtain accurate results 
by the ordinary method of determining the Increase in weight of absorptive 
materials.” 

A description of the apparatus is given, and tiie procedure in analyzing gases 
and liquids is outlined. 

Analysis of three hydrocarbons by combustion, K. A Kobe (Indus, md 
Enoin. Clicm., Analyt. Ed., 3 (1931), Ko. S, pp. 264-264).—The author of this 
contribution from the Univeisity of Minnesota shows that relations consider¬ 
ably simpler than those ordinarily used in the calculation of gas analysis data 
“can be deduced from the general fox*mulas t>f any three hydrocarbons by the 
use of determinants, avoiding the necessity of fixing the class and series of 
which the gas is a member. It is not necessary that the gtis be a hydrocarbon, 
since values for other gases can be inserted into the formula with the same 
result .... If nitrogen is not present in the mixture or is determined by 
actual (liFerence, the calculations can be made from the volume of gas used, 
the volume of carbon dioxide formed, and the contraction in volume occurring 
on combuhtion.” 

The algebraic bolutions of general cases are shown. 

Determination of dextrose in the presence of Icvnlose, D. T. Bnglis and 
W. J. Byle (Indus, and Engin. CJicm., Analyt. Ed., 2 (1930), No. 1, pp. 121, 
122). —“A study has been made [al the Univei*feity of Illinois] of the lodometric 
oxidation of dextrose and a dextrose-levulose mixture to establish the best 
conditions for the determination of the former in the presence of the latter 
in the proportions found in artichoke and chicory sirups. It was found that 
these conditions are fulfilled by using a sodium carbonate-borate buffer of 
pH iO.G and about three times the calculated amount of iodine, which gives an 
apparent stoichiometric oxidation of dextrose to gluconic acid in the presence 
of four times the amount of levulose in 20 minutes at 26-27* 0. . . . Borates 
did not seem to exert a selective inhibition on the oxidation of levulose. The 
rate of oxidation of the dextrose and dextrose-levulose mixtures beyond the 
apparent stoichiometric point is shown for the borate buffer and for 1.5 per 
cent sodium carbonate.” 

A photochemical method for measuring susceptibility of fats and oils 
to oxidaUon, G. B. Gbuenbank and G. E. Holm (Indus, and Engin. Oliem., 
Analyt. Ed., 2 (1930), No. 1, pp. 9,10, figs. 3). —^The authors of this contribution 
from the Bureau of Dairy Industry, U. S. D. A„ find that “ the rate of reduc¬ 
tion of methylene blue in a fat or oil when catalyzed by light may serve as 
a measure of the rate of reaction of the initial oxidative processes and may, 
therefore, be utilized to detennine the relative susceptibilities of fats and oils 
to oxidation.” An apparatus devised for measurement of the time required 
for the completion of the reaction to a standard end point provides essentially 
for allowing the light used to catalyze the reaction to pass through the sample 
mlxtm^e of the fat with the dye, and then to fall upon a photoelectric cell of 
w’hich the sensitivity is so adjusted that a relay signal device is operated at 
the required degree of fading of tlie methylene blue content of the sample 
mixture. The correct manipulatlou of this apparatus and the manner in which 
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the results are interpreted are Illustrated. Results agreeing closely with those 
obtained by direct measurement of oxygen absorption are shown. 

A large-scale Soxhlet extractor, S. A. Lough (Indus, and Engin, €hem,, 
Analyt, Ed,, 3 (1931), No, 3, p, 3U, fig, 1), —^“In order to obtain large quanti¬ 
ties of an oil for analysis, the extractor described . . . was devised [at the 
University of Nevada]. It lends itself readily to adaptation to special prob¬ 
lems and can be made from materials found in almost every laboratory.” The 
apparatus is of the intermittent, siphoning type and employs a 2-liter solvent 
flask. Its constructional details are shown in a drawing accompanying the 
note. 

Clarification of plant juices (Virginia 8ta. Rpt, 1928-1931, pp, 26, 27), —In 
connection with the use of the juice of corn plants as an index of plant food 
requirements,^ “It has been found that in evaporating the clarified portion 
of the juice extreme care must be exercised so as not to allow the solution 
to bake on the water bath. The portion for analysis should be evaporated so 
that the solution just moves in the dish when it is rotated. When adding 
the phenoldisnlfonic acid the dish containing the portion for analysis should 
stand on a beaker containing cold water, preferably crushed ice. This point 
must also be observed when developing the yellow color with ammonia water.” 
When the precaution to allow as little heating as possible during the entire 
process was neglected, there was found to be danger of the development of 
brown tints capable of obscuring the yellow color upon tlie measurement of 
which the nitrate determination depends. 

Use of protective colloids in colorimetric determination of certain 
metals as lakes of dyes, W. E. Thbun (Indus, and Engin, CJiem,, Analyt, Edk, 
2 (1930), No, 1, pp. 8, 9), —“ It is the purpose of this paper to call attention to 
the value of gum arable and, particularly, to starch glycerite as protective 
colloids for dilute lake solutions. . . . 

“ Aluminum lake of aurintrloarhoxylio acid. —Gum arable is effective. Starch 
glycerite is not effective, at least in small quantities. 

“Aluminum lake of aliffarinsulfonic aoid. —Gum arable in small quantities 
is ineffective. If approximately 7 cc. of a 2 per cent solution of the gum is 
added, before the lake solution is made acid, and the solution made up to 50 
cc. in a tall Nessler tube, upon standing several weeks part of the lake settles 
toward the bottom, while the remainder rises toward the top. Starch glycerite 
solution (1-2 cc. per 60 cc.) \vill keep the lake in solution unless heat is used 
during the lake formation. 

“ Beryllium lake of ourcurmin, —Starch glycerite (1 cc. per 12 cc. final volume) 
causes a very decided increase in color intensity. The presence of this colloid 
makes the Kolthoff method for detecting and determining small quantities of 
beryllium more sensitive and accurate. 

“Magnesium lake of cwroumiiK—Starch glycerite (1 cc. per 12 cc.) retards 
the rate of settling of the lake. The lake which is formed in the presence of 
the colloid remains for days, while the unprotected lake gradually disappears. 
Other lakes not mentioned specifically in the literature, such as the alizarin- 
sulfonic add lake of the ferric hydrous oxide, were found to be kept in solution 
by starch glycerite. Lakes of oxides other than aluminum oxide formed by 
the adsorption of aurintricarboxylic add are kept in solution by gum arable.” 

Quantitative estimation of amaranth and tartrazine in a food color 
mixture, 0. L. Evsnson and B. H. Nagsx. (Indus, and Engin. Cliem,, Amlyt. 


1 Plant Juice Clarlflcation for Nitrate Nitrogen Peteixninations, H« H. Hill. Science, 71 
(1030), No. 1847, p. 640, 
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Ed., S (1931), No. S, pp. 260-262, fig. this contribution from the Food 

and Drug Administration, U. S. D. A., it is shown that “ a quantitative esti¬ 
mation of certain food dyes, especially amaranth and tartrazine, which have 
practically the same solubility in organic solvents and, therefore, can not be 
separated by the extraction method, may be made by employing selective 
reduction. In a mixture of amaranth and tartrazine, the amaranth is reduced 
by ammonium sulhde, leaving the tartrazine, which is then estimated by 
means of titanium trichloride. Another method, based upon spectrophoto- 
metric measurements, is also given.” 

MEXEOBOIOGT 

At what hour is rainfall the heaviest? L. A. Denson (Jour, EUsTia 
Mitchell Sci. Soc„ (1932), No. 1, pp. ^0-13, flgs, 2).—From hourly records of 
precipitation for 26 years at the Weather Bureau station at Ealeigh, N. 0., 
which is considered fairly representative of conditions in the Piedmont and 
upper Coastal Plain regions of the State, a table and a graph were prepared 
which show that “ for the year as a whole the heaviest rainfall occurs in the 
hour ending at 4 p. m. (6.6 per cent). . . . The least is at 1 a. m. (3 per cent) 
followed next by 9 a. m. and other later hours of the forenoon. Nearly twice 
as much rain occurs at 4 p. m. as at 1 a. m. It is also shown that the amount 
is much heavier in the last than in the first 12 hours, the afternoon showing 
about 39 per cent increase over the forenoon. Another Interesting point is 
that the amount of precipitation from 6 a. m. to 6 p. m. is equal to the 
amount from 6 p. m. to 6 a. m.” 

There was found to be an outstanding difference between the heavy afternoon 
rains of summer and those of the latter half of the night in winter. “All 
months from November to March show more rain at night than during the 
daytime. October is also inclined toward the night, but April showers are 
more eiiually distributed.” The value of such information as a basis for 
planning “out-of-door work and sports in the forenoon from May until 
September and in the afternoon from October to March ” is su^sted. 

Climatological data for the United States by sections, [Jnne-Angnst, 
1931 ] (U. 8. Dept, Agr., Weather Bur. Climat. Data, 18 (1931), Nos. 6, pp. 
[205], pis. S, figs. 4; 7, pp. [205], pis. 2, figs. 5; 8, pp. [205], pis. 2, figs. 6).— 
These numbers contain brief summaries and detailed tabular statements of 
climatological data for each State for June, July, and August, 1981. 

Meteorological observations, [Novembeiv-December, 1931], 0. I. Gttn- 
NEss and K. M. WnEEUsa (Massachusetts Sta. Met. Ber, Buis. 515-516 (1931), 
pp. 4 each). —Summaries of observations at Amherst, Mass., during November 
and December, 1931, and normals and extremes for the period 1889 to 1930, 
inclusive, are given. 

The December number contains an annual summary for 1931, which shows 
that the mean pressure for the year was 29.96 in.; the mean temperature 
49.4 F., highest 96® August 7, lowest —11® February 3; total precipitation 
46.18 in., as compared with the normal of 43.49 in.; snowfall 44 in., as com¬ 
pared with the normal of 48.38 in,; mean cloudiness 57 per cent, bright sun¬ 
shine 48.3 per cent; last frost in spring May 4, first in fall October 10; last 
snow April 8, first November 27. There were no pronounced departures from 
normals. 

Meteorological records, 1883 to 1930 (Nev? Yorh State Bta. Mpt. 1931, 
pp. Tables are given which summarize, by months and years, maxi¬ 

mum, minimum, and mean temperature and precipitation at Geneva, N. Y. 
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[Soil Survey lleports, 1927 Series] (17. Dept. Agr,, Bur. Chem. and 
Soils [Soil Survey Rpts.1, Ser, l^os. 21, pp. 61, pis. 2, figs. 2, map 1; 22, 
pp. 29, fig. 1, imp 1; 2J, pp. SO, fig. 1, map 1; 24, pp. 6S, pis. 2, fig. 1, map 1; 
25, pp. S4, pis. S, fig. 1. wap 1; 26*, pp. SO, fig. 1, map 1; 27, pp, 29, pli. 2, fig. X, 
map 1; 28, pp. U, fig- t> map 1; 29, pp. 88, fig. 1, map 1).—The survey reports 
here noted were prepared with the respective cooperation of the Texas Experi¬ 
ment Station, the Kansas Experiment Station, the Maryland Geological Survey 
and the Maryland Experiment Station, the Indiana Experiment Station, the 
Kansas Experiment Station, the Maryland Geological Survey and the Maryland 
Experiment Station, the Colorado Experiment Station, and the Michigan 
Experiment Station and the Michigan Department of Conservation. 

No. 21. Soil suroey of Victoria County, Texas, W. T. Carter et al.—^Victoria 
County, 560,C00 acres in south-central Texas, forms part of a broad, nearly 
flat belt of the Gulf coast prairie. The drainage over considerable areas was 
found not good, but much land Is artificially drained. 

The soils are grouped in 18 series of 30 types, of which Lake Charles day, 
21.1 per cent of the total acreage, Edna fine sandy loam covering 20.7 per cent, 
and Hockley flue sandy loam, which occupies 14.8 per cent, are the more 
extensive. 

No. 22. Soil survey of Wilson County, Kansas, J. A. Kerr et al.—^Wilson 
County occupies 308,000 acres in southeastern Kansas, comprises a series of 
plains increasing westward in elevation, and has drainage ways to two rivers, 
so that all of the upland portion is well drained. 

Parsons silt loam amounts to 15.4 per cent of the entire soil area, Bates 
loam following with 10.7 per cent, with 7 other series showing 20 types. 

No. 23. Soil survey of Cecil County, Maryland, S. 0. Perkins and W. H. 
Moore.—Cecil County, in the extreme northeastern corner of the State, takes 
up 227,200 acres and extends into parts of the two physiographic regions of the 
Piedmont plateau and the Coastal Plain, natui*al drainage being to Chesapeake 
Bay. 

The soils mapped and described comprise 11 series represented by 21 types, 
of whicli the more extensive are Chester loam, forming 20,2 per cent of the 
area surveyed, Sassafras loam 13.6 per cent, and Sassafras silt loam 13.1 i>er 
cent. Meadow, 1.7 per cent, rough stony land 0.4 per cent, and 1.7 per cent of 
tidal marsh, unclassified, were also found. 

No, 24, Part 1, Soil survey of Miami County, Indiana, W. E. Tltarp and D. K. 
Kunkel (pp. 1-42).—Miami County, north-central InOlaua, lias an area of 
241,920 acres, its surface features ranging from those of a plain in the southern 
half of the county to a more undulating and in part somewhat hilly topog¬ 
raphy ill the noilhem half. Ditclies and tile have provided adequate drainage 
in sections not fully drained by natural streams. 

Of the soils classified as 28 types of 15 series, Crosby silt loam is the most 
extensive, covering 23.5 per cent of the total area, Brookston silty clay loam 
following with 19.1 per cent, Miami silt loam with 15.1 per cent, and Miami loam 
with 11.1 per cent. 

No. 24, Part 2. The management of Miami County soUs, A. T. Wlancko and 
S. D. Conner (pp. 43-58).—This section deals with the chemical composition 
and management of Miami County soils. 

No. 25. Soil survey of Doniphan County, Kansas, B. W. Knobel et al.—Doni¬ 
phan County, lying in the northeastern comer of Kansas, occupies 245,120 
acres of somewhat modified plateau lands, very generally well drained. 
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Of the 24 types of 12 series of soils mapped and described, Kuos silt loam 
leads in areal extent with 23.1 per cent of tlie entire area, llarfeball silty clay 
loam occupies 19.8 per cent, Murshall silt loam 15.7 per cent, and the remaining 
classified types, areas of minor extent. Kiver wabh, unclassified, was found 
to the extent of 2.0 per cent. 

No. 26. Soil survey of Harford Couniy. Maryland, S. O. Perkins and n. B. 
Winant.—Harford County, northeastern Maryland, includes 282,880 acres, of 
which about four-fiitths lies in the Piedmont plateau region, the remaining one- 
fifth in the Coastal Plain, drainage being i)rovided by a number of rivers in¬ 
cluding the Susquehanna. The upland parts of the coimty were found to be 
well drained. 

The three soil types of major extent, Chester loam, Manor loam, and Mont- 
alto clay loam together occupy, respectively, 35.8, 13.6, and 11.5 per cent. In 
all, 10 tjTes, assigned to 10 seides, aie ma])tied and described. Meadow to the 
extent of 0.4 per cent, and tidal marsh amounting to 2.7 per cent are listed 
unclassified. 

No. 27. Soil aiit'vey of the Fort Collins area, Colorado, A. T. Sweet and J. N. 
Spencer.—^The Fort Collins are.s norlh-ceiitral Colorado, has an extent of 
290,560 acres and lies at the western edge of the Great Plains. Its lands form 
a fairly smooth eustwerd sloping plain dissected by three small rl\ers having 
wide flood plains. The gi*eator part of the area is under irrigation. 

Of the soils of the area the more extensive are Weld loam, of which 14,8 per 
cent is mapped and described, and Cass fine sandy loam, wdiieh amounts to 
10.1 per cent of the total acreage. Rough mountainous laud t<‘ Uie extent of 
16.0 per cent was also found, and the classified soil tjpos number 26, distributed 
among 9 series. 

No. 28. Soil survey of Kalkaska County, Michigan, J. 0. Veatch ct ah—Kal¬ 
kaska County lies in the northwestern part of tlie southern peninsula of Michi¬ 
gan, its land area being 357,700 acres and its physiographic features those of 
a glaciated plain. About 70 i>er cent of the total area of Kalkaska County was 
found to be natui*ally well drained. The report lists 25 series of soils, repre¬ 
sented by 30 types, Rubicon sand, with 18.8 per cent of the total area. Is fol¬ 
lowed by Kalkaska loamy sand, of which 15.8 per cent was found, and Emmet 
sandy loam, amounting to 12.1 per cent. 

No. 29. Soil survey of Crawford County, Michigan, J. 0. Veatch et ah—Craw¬ 
ford County, with an area of 359,040 acres, is located in the northern part of 
the lower peninsula of Michigan, its lands forming a part of the great glaciated 
plain of the Great Lakes region. Drainage throughout about 87 i)er cent of 
the area is good. 

Of 25 types assigned to 20 soil series, 31.4 per cent of Grayling sand, 27,1 
per cent of Roselawn sand, and Rubicon sand amounting to 10.7 per cent are 
the more prominent in aggregate area among the soils mapped and described. 

[Soil Survey Reports, 1928 Series] (E7. S. Dept. Agr., Bur. Client, and 
Soils [Soil Survey Rpts.], Ser, 19S8, Hos. 8, pp. $2, fig. X, map 1; 11, pp. 28, 
fig. 1, map 1; 12, pp. 34, fig. 1, map 1; 13, pp. 22, fig. 1, map i).—The four re- 
poii:s here noted were prepared with the respective cooperation of the North 
Carolina Department of Agriculture and the North Carolina Experiment Sta¬ 
tion, the Georgia State College of Agriculture, the University of Nebraska, and 
the Maryland Geological Survey and the Maryland Experiment Station. 

No. 8. Soil survey of Martin County, Forth Carolina, S. O. Perkins and S. 
R. Bacon.—Martin County Is a tract of 296,960 acres of “ flatwoods ” lands, for 
the most part a flat plain, thou^ with undulating to rolling sections near the 
streams, in northeastern North Carolina. About one-third of the county is 
without natural drainage. 
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Of the 21 soil types here classified as 14 series, Norfolk fine sandy loam, 18.8 
per cent, exceeds in area the extensive swamps, which constitute 18.1 per cent 
of the entire county, and Coxville very fine sandy loam, 11.8 per cent 

No. 11. JSoil survey of Cook County, Georgia, J. W. Moon and A. L. Gray.— 
Forming an area of 147,200 acres in southern Georgia, Cook County has sur¬ 
face features of “a comparatively smooth plain modified by shallow valleys 
and a few so-called lime sinks,” with surface drainage ranging ‘‘from very 
poor to excellent,” 

The soils are grouped into 11 series and 17 soil types. Plummer loamy fine 
sand, 23.1 per cent of the total area, Tifton fine sandy loam 15.6 per cent, 
Norfolk fine sandy loam 14.2 per cent, 11.2 per cent of unclassified swamp, 
and 5,6 per cent of peaty muck, unclassified, are the leading soils. 

No. 12. Boil surrey of BaUne County, Nebraska, P. A. Hayes et al.—Saline 
County occupies 366,720 acres of a broad, for the most part, nearly level plain 
in the southeastern section of tlie State. Drainage is from well to fairly 
well established. 

The soils of the area are classified into 14 series of 19 types. Hastings silt 
loam leads in areal extent with 38.9 per cent of the total area, Crete silt loam 
follows with 20.5 per cent, and Carrington silt loam occupies 11.4 per cent 

No. 13. Boil survey of CaVoert County, Maryland, S. O. Perkins and M. 
Hershberger.—The area of 139,520 acres occupied by Calvert County, soutliern 
Maryland, constitutes in general a weU dissected upland plain with a narrow, 
less dissected flat river terrace. “The original plain has been thoroughly 
dissected, and drainage is excessive.” 

The 10 soil types are classified as 5 series, of which sassafras fine sandy loam 
with an aggregate area of 45.9 per cent, and sassafras sandy loam, with 83.2 
per cent, predominate. Coastal beach, meadow, and tidal marsh, unclassified, 
form 7.6 per cent of the county. 

[Soil Survey Reports, 1929 Series] (U. B. Dept, Ayr,, Bur, Ohem, and 
Boils ISoU Burvey Bpts.}, Ber, 1929, Nos, 1, pp, 22, fig, 1, map 1; 2, pp. 27, 
pis. 2, fig. 1, map 1), —^The two reports here noted cover suiweys made with the 
cooperation, respectively, of the North Carolina Department of Agriculture 
and the North Carolina Experiment Station, and the New Mexico Experi¬ 
ment Station. 

No, 1. BoH survey of Gates County, North Carolina, W. A. Davis and R. B. 
Devereux.—In general the surface relief of Gates County, 217,600 acres in 
size and situated in northeastern North Carolina, is level, undulating, and 
gently rolling, with many small swamps and slight depressions. Though most 
of the land can be drained by canals and open ditches, only about one-third of 
the county is naturally well drained. Of this area peat and swamp, unclas^- 
fied, occupy 25 per cent, Lenoir very fine sandy loam 18.9 per cent, and Craven 
fine sandy loam 14.3 per cent, together with 12 other types of 6 series. It is 
noted that “perhaps not more than 30 per cent of the soils, not including 
peat and swamp, in Gates County are under cultivation.” 

No. 2. Boil survey of the jSfocorro and Rio Pueroo areas, New MeiHoo, B. N. 
Poulson and E. G. Fitzpatrick.—^The two discontinuous tracts of which the 
survey is recorded in the present report have an area combined of 74,240 acres 
in west-central New Mexico, and comprise chiefly first bottom and alluvial 
lands. Irrigation is required. 

In these two areas were found 5 soil series represented by 18 types, Gila 
fine sandy loam, of which 12.1 per cent is mapped, being the most extensive. 
The unefiassifled material found consisted of 7.2 per cent of rough broken land 
and river wash 6.9 per cent 
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[Studies with soils and fertilizers, Arkansas] {Arkamas Sta, But 26B 
(1931), pp. 25, 26, 27, Earlier work has been noted (E. S. R, 64. p. 416). 

Effect of potassium on the production of protein, sugars, and starch in the 
oowpea and the sugar leet plants with its relation to plant grotcth, G. Janssen 
and E. P. Bartholomew.—^Dealing with the relation of high and low potassixun 
contents in nutrient solutions, both to sugars, starches, and nitrogen distribu¬ 
tion, and to histological indices in cowpea and sugar beet plants, the authors 
conclude (1) that the greater percentage of potassium was taken up by plants 
giv^ the larger concentrations of potassium (E. S. B., 65, p. 721) ; (2) that 
cowpea plants grown at low potassium concentrations usually had lower starch 
contents but higher contents of total and of reducing sugars; (3) that the total 
nitrogen intake of plants in the low potassium solutions was greater, the soluble 
nitrogen sho^ving the same relation with but two exceptions; (4) that the 
amino nitrogen was nearly always higher at the lower potassium concentra¬ 
tions; (5) that the high sugar content and relatively high nitrogen content of 
the low potassium plants w’ere usually accompanied by high amino acid pro¬ 
duction; (6) that, among histological indications, heavy cell walls, and in gen¬ 
eral a greater (i&\ olopment of bcleronchyma cells and wood fibers, and a lesser 
development with respect to both number and size of cortex cells, were asso¬ 
ciated wdth the lower potassium concentrations; and (7) that “in the sugar 
beet it appears that the cell walls of the mechanical tissue in the vascular sys¬ 
tem are thicker and more numerous in the low-potassium plants than in the 
high-potassium ijlants; also the peiicycle activity was reduced in the former 
plants.” 

Effect of the amount of calcium in the nutrient solution upon the absorption 
of potassium bp plants, G. Janssen and B. P. Bartholomew.—^The potassium 
concentration was maintained at 10 parts per million, and the calcium concen¬ 
tration was increased from 1 to 200 parts per million. Soybean plants and 
Sudan grass were used as test plants. 

No definite relation between calcium concentration in the nutrient solution 
and the uptake of potassium by the plants could be demonstrated. “The re¬ 
sults of potassium analyses of plants show no consistent relationship between 
percentage potassium in the plant and the amount of calcium which was main¬ 
tained in the nutrient solution.” One part per million of calcium was not sufiB- 
cient for normal growth of either of the test plants, though good growth was 
obtained at calcium concentrations of from 5 to 200 parts per million, the opti¬ 
mum appearing to lie at about 100 parts per million. 

Availability of superphosphates, B, P. Bartholomew.—^Attempts to acidify 
phosphates with nitric acid in place of sulfuric acid “ have produced a some¬ 
what hygroscopic compound containing 11.0 per cent available phosphoric add 
and 9.3 per cent nitrogen as nitrate. The amount of dry matter produced by 
Sudan grass was 14,5 per cent greater in 1930 and 8.3 per cent greater in 1931 
than that produced from an equivalent amount of monocalcium phosphate.” 

In ammoniated superphosphate tests, made in cooperation with H. W. Ross 
of the U. S. D. A. Bureau of Chemistry and Soils with Sudan grass as the test 
crop, “the phosphoric add in ammoniated superphosphate containing 4.97 per 
cent ammonia and 19.54 per cent total phosphoric acid produced as favorable 
growth as an equivalent amount of phosphoric acid in monocalcium phosphate. 
The results also show that the phosphoric add reverted during the ammoniatlon 
process has a relatively high availability.” 

Availability of soil elements in rice soils, L. 0. Kapp.—Crowley silt loam 
samples were treated with 4r-16-4 fertilizer at the rate of 500 lbs. to the acre, 
nitrogen being in the form either of sodium nitrate or of ammonium sulfkte. 
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Bice was grown as a test plant. Calcium eaiiionate at the rate of 2 tons to the 
acre Increased the grain yield from the sodium nil rate pots f)9 per cent, that 
from the ammonium sulfate pots 50 per cent. 

In a comparison of calcium oxide and carbonato, calcium magnosiiuii caibonate, 
and magnesium carbonate, the hlgbesl jield fiom the liming tests was given 
by a magnesium carlionate application eiiuivalent to 6 tou«* to the acre of 
calcium carbonate. In tlie same set of experiments a large applicalion of 
potassium chloride was included. “The high potassium application had the 
same effect as the basic materials. This would indicate that the potassium 
and calcium ions may be antagonistic to a certain ion well as changing 
the reaction of the soil solution to precipitate the ion at a lime when it is 
most toxic to the rice plant. 

“The soil solution was drained directly from a few .1ars of soil after the 
crop had been flooded for five weeks. It was found that the manganese con¬ 
tent was high and the iron content was low. The manganese precipitated 
from the solution as the carbon dioxide gas was liberated. Thus it seems 
that the high manganese content of the soil solution under submerged condi¬ 
tions may directly or Indirectly be the factor that determines the yield of rice 
on rice solL” 

Phosphatic fertilizers wore found to decrease the yield, an effect attributed 
to the reduction in iron content. In conjunclion with large applications of 
calcium, however, the phosphate treatment permitted good yields, a result con¬ 
sidered to Indicate that phosphate is not a limiting factor in rice growing 
on typical rice soils. 

“The analysis of rice straw shows that manganese is present in larger 
quantities than iron. From the data secured, it seems probable that the high 
content of manganese in the submerged soil solution is responsible for the low 
yield of rice. This element may be closely related to the three necessary 
elements for rice growth, namely, nitrogen, iron, and potassium.** 

[Soil studies of the Delaware Station] (Dclaica^'c 8ta, Buh 172 {1921)^ 
pp. 21. 50, 51 ).—Several studies are noted. 

[Buffer siudiesi, H. 0, Ilarrls.—^It was shown that although some properties 
of the soil are altered when the soil is air-dried, the buffer capacity remains 
nnchanged by this treatment. 

Factors that influence nitrogen fixation in soils, T. F. Manns.—^After a period 
of four years from the time of treatment with certain chemicals there was made 
a quantitative and qualitative survey of the flora to learn the influence of 
the several carbonates (Ca, Mg, Na, K), sulfates (Cn, Mg, Na, K, Ou, Mn), 
and phosphates ou the physiological groups identifiable on media, such as the 
ammoniflers and the nitrogen-fixing organisms (Azotofiors), including the 
nodule organism of legumes. 

“For the Azotofiers, we have used Ashby*s mannlte agar with some success. 
We have noted also the Bacillus fluorescens group, the Actinomycetes, and the 
molds. Some remarkable changes In the flora have resulted from the Influence 
of these treatments during the four years. The ammonifying group, including 
the B. fiuoreseens group, have remained remarkably permanent during the 
four-year period. However, certain treatments, particularly sodium carbonate 
(2,000 lbs, per acre), have completely destroyed the Actinomycetes. On the 
other hand, the Azotofiers, Including J5, radioicola of the legumes have beep 
quite constant In number despite the alkaline and acid treatments.” 

The influence of the pS m the soil flora, T. F. Manns.—Effects of soil treat¬ 
ment with hydrated lime and with sulfur upon the numbers of various organ¬ 
isms were determined. At pH values below 4.0 nitrogen flying organisms were 
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completely destroyed. “ However, such applications of sulfur (several Ions 
per acre on the <iuriacG) as to bring about a pH of 3.5 or 4 in the surface 
3 In. did not inflaence tne Azoto group at a depth of 18 in. On the other 
hand, applications of lime (12 tons or more; on the surface greatly increased 
the nodule group on alfalfa to a depth of 18 in., there being 18 millions per 
gram of soil at this depth, \vhioh was over ten times the number found at 
3% In, and 7 in., respectively.” 

Repoit on soil experiment fields, G. Roberts and J. F. FBEEiiAN {Kentucky 
8ta. Bui 322 {1931). pp. 3o3-4^7). —^Following an Introduction which describes 
the general plan of the experiment fields, the method of computing crop in¬ 
creases, fertilizer materials, and method of reporting crop yields, and the 
manner of stating crop and fertilizer values, the present bulletin gives in detail 
the results of a large number and variety of fertilizer and liming trials made 
on the Berea, Greenville, Mayfield, and Lone Oak fields operated since 1913, 
and the Farlston and Campbellsville fields upon which the tests were begun 
In 191G an<l 1919, respectively. Recommendations more generally applicable 
throughout the State conclude the bulletin. A similar report on earlier work 
has already been noted (E. S. R., 66, p. 812). 

Management of cane soils, J. O. Caeeero (Porto Rico 8ta. Rpt. 1930^ pp. 
id-f3).—Experiments were made upon soil alone, soil with trash as mulch, 
trash mixed with soil, trash placed 1, 2, and 3 in., respectively, below the 
sniface in ii horlzonial layer, and trash placed in an inclined layer reaching 
from bottom to top of the vessel containing the soil. The lime was (1) left 
on top of the soil, (2) mixed thoroughly with the soil, and (3) spread on the 
surface of the trash layer. Sufficient water was added to maintain the opti¬ 
mum moisture content of the soiL The first analyses were made 15 days after 
the experiment was started, and thereafter every tenth day. The glass con¬ 
tainers used were weighed weekly and were made up to weight by the addition 
of rain water. 

** There was a drop in the nitrate content of soils receiving trash as mulch, 
whether limed or not, as compared with the soils receiving no treatment, the 
loss increasing up to the fifth analysis. Soils to which trash had been added 
in horizontal layers contained nitrates, but the drop in content was gi*eater 
than that shown by the mulched samples. The losses in the soils receiving 
trash in vertical or inclined layers were smaller than when the trash was 
applied In horizontal layers, and the loss tended to increase up to the fifth 
analysis.” 

Difficulty was encountered in the determination of the nitrate content of 
the extracts of these soils by reason of the dark color of the extracts them¬ 
selves (the phenoldi&ulfonie acid method being used). Clarification with 
hydrated copper oxide precipitated in situ left a small quantity of the soluble 
organic matter in solution. This could he destroyed by hydrogen peroxide, 
it was shown, but the use of the last-named reagent, in the case of tiie larger 
quantities at least, tended to lower the nitrate content as determinable by the 
phenoldlsulfonic acid reagent. 

[Soil and fertilizer studies in Virginia, 1928-1931] (Yirginla 8ta. 
Rpt. 1928-1931, pp. 21-24, 26, 27, 53-55, Si).—Earlier work (B. S. R., Cl, p. 716) 
Is continued. 

Oreen manurhiy pro/cof.—Report is made of field plat trials of green and 
of mature rye as a source of soil organic matter. The lysimeter method for 
measuring losses of plant nutrients was added in 1929. There was a greater 
outgo of water from the lyslmeters in y^hich the soil had received organic 
matter, particularly during periods of moderate rainfall. The lysimeters which 
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received the mulch of organic matter showed a greater quantity of initial 
nitrate nitrogen, but at the end of the first year the quantities of nitrate 
nitrogen were found practically the same. Green rye was readily nitrified. 
Mature rye, when incorporated as the mulching material, depressed nitrification 
and the depression was intensified when this material was turned under, but 
in spite of this fact the nitrate nitrogen recovered in the drainage was always 
slightly greater than that from the control. The moisture relationships in this 
study showed that mulching increased the water holding capacity of the soil. 
A relatively large quantity of calcium carbonate, magnesium carbonate, and 
total bases was contained in the leaehings from the lysimeters treated with 
organic matter as compared with that from the control lysimeters. The appli¬ 
cation of green rye gave very high increases in calcium and magnesium leach- 
ings as compared to mature rye. The organic matter treatments produced no 
marked changes in the liberation of potassium and sulfur. 

The loss of nitrate nitrogen from the lysimeters in which the organic mat¬ 
ter was worked into the soil was slightly greater, the increase over control 
lysimeters being about 161 lbs, per acre for the gi'een material, and around 40 
lbs. per acre for the mature rye. 

Lysimeter iiwestigations ,—Lysimeter equipment described in a previous re¬ 
port (B. S. R., 61, p. 713) was used in experiments confined mainly to lime 
problems and the effects of applications of lime upon plant food already con¬ 
tained in the soil. 

“ The several kinds of lime from different sources appear to be equally avail¬ 
able, but there is a slightly increased neutralizing effect from dolomltic lime¬ 
stone. Calcium carbonate in several forms and burnt lime depress the native 
magnesium content of the soil as measured in the leaehings. The opposite 
effect was noted where dolomitic limestone was applied. . . . The addition 
of organic matter to the soils increased the outgo of calcium and magnesium 
during the first three years of the investigation, probably due to the fact that 
a greater volume of water passed through the rims. At the present time all 
treatments are giving practically the same amount of percolate for a given 
depth of soil,” 

FhospJiate and sulfur -No benefit from sulfur applied as calcium 

sulfate equivalent to that contained in superphosphate could be shown in trials 
of raw rock phosphate, basic slag, and bone meal as sources of phosphorus. 

As a source of nitrogen, manure gave the best results, sodium nitrate leading 
the commercial sources of this element. The differences were in all cases only 
slight 

Fertilizer appIicatiOfir-The results of this experiment indicated little dif¬ 
ference between small annual applications and larger, less frequent appUcations. 

Superphosphate eajperimenf.—The 16 per cent superphosphate requirement of 
a Hagerstown silt loam for the production of certain crops was tested with 
Inconclusive results. 

Lime cajperimenfa.—Comparable results were secured from burnt lime and 
ground limestone when these were used in equivalent quantities, and the evi¬ 
dence appeared to favor the application of smaller quantities of lime than 
those formerly recommended. Trials of ground limestone, burnt lime, marl, 
and precipitated marl for a period of 15 years are tabulated. 

Bates of applying Ztme,—Liming for various crops with from 600 to 4,800 
lbs. to the acre showed that light appUcations of lime were as satisfactory as 
heavy applications, and that there was no advantage in applying more than 
1,800 Iba of lime per acre to the crops studied. 
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FertUizer estperimmtB, —^In the course of seven years’ trials at the Augusta 
County Substation it appeared that “as a general rule fertilizers and lime 
together produced the most satisfactory results. In these tests applications 
of phosphate have paid highest returns for each dollar invested. However, 
potash pays for Its use in yield and improved quality. Nitrogen pays well on 
plats which do not grow legumes, but may be maintained in sufficient quantities 
by the proper use of legumes in the rotations.” 

Effect of paper mulches on soil temperature, soil moisture, and yields 
of certain crops, A. Smith {Bilgavdia ICalitornia iS’ta.], 6 {1931)t No, d, pp. 
159-201 f figs, 30), —Covering experiments extending over a period of four years 
and carried out on a brown loam soil at Davis, Calif., the present paper reports 
the observations that during the dry season and in unirrigated soils, nonper- 
forated black paper was more effective in conserving moisture than was either 
perforated black paper or gray paper. The effect was found to be confined to 
the surface 4 in. of the soil, however; and it was ascribed to the condensation 
of water underneath the paper. Black papers were found to raise, gray papers 
to reduce, the soil temperature. Black paper perforated to the full width of 
the plat gave soil temperatures the same as those of plats without paper mulch, 
and where gray paper similarly perforated was applied, soil temperatures were 
lower than in the unmulched plats. 

Less weeding was needed where the plats were fully covered with nonper- 
forated paper. Also, the paper mulches gave some increase in the yields of 
grain sorghum and of potatoes, grown one season and two seasons, respectively, 
as indicator crops. Potatoes produced at the higher temperatures induced by 
black paper mulches “were more elongated and pear-shaped than those pro¬ 
duced at lower temperatures.” 

In practice, however, “ the use of paper mulch except on small areas does not 
seem feasible at the present time because of the initial cost of the paper and 
its application, and the extra time necessary in planting and caring for the crop 
(spraying, etc.) in order to avoid undue injury to the paper.” 

The use of ammonia and nitrate nitrogen by certain crop plants, Y. A. 
Tiedjens and W. B. Bobbins {New Jersey Stas, Bui. 526 (1931), pp. i6, 
flgs. 5).—Tomatoes, soybeans, peach seedlings, and other plants were grown in 
nitrogen-free white quartz sand which had been washed practically free from 
colloidal material, and a nutrient solution of controlled pH value was supplied. 

It was found that under the experimental conditions specified, the H-ion con¬ 
centration of the nutrient solution, directly or indirectly, is a controlling factor 
in the assimUatiou of ammonia nitrogen; that ammonia nitrogen was not toxic 
to crop plants; that plants produced a good commercial crop and used effi¬ 
ciently comparatively high concentrations of ammonia in the form of ammo¬ 
nium hydroxide or sulfate of ammonia without injury; that ammonia nitrogen, 
directly or indirectly, had a beneficial effect on metabolism of iron by crop 
plants; that the H-ion concentration of the nutrient medium had a greater 
infiuence on ammonia and nitrate assimilation in the plant than did the com¬ 
bination of salts employed; that if pH and other conditions were optimum for 
ammonia and nitrate assimilation in respective nutrient solutions, ammonia was 
more rapidly assimilated than nitrate at a given temperature; and that under 
many soil conditions ammonia compounds produced more luxuriant growth of 
crop plants than nitrate compounds. 

Nitrogen content of rainwater^ H. H. Finnkll and H. W. Houghton 
{[Oklahoma) Panhandle Sta.^ Panhandle Bui, 3i (1932), pp. 3-8). —Oontinuing 
similar data on the nitrogen content of the 1930 rainfall (E. S. B., 64, p. 521), 
104676^-32-2 
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in a total 1931 rainfall of 15.45 in, ar Goodwoll, Okla,, there was fouiicl i.42 Ihs. 
of nitroi?cn per acre. Of this tot.il i itrogen, 23.32 per cent Ih report^'d as having 
taken the £(»rm of nitrates, C.S3 per < ont that of nitrites, aittl C9.S2 per cent that 
of ammonia. 

“Nitrites were more than 10 times as plentiful duriut’ the cooler season of 
the year than during the armor.” Lightning occurring previou-* to the rain 
or accompanying li appeared to have an important effect upon the nitr(>geij 
content of the laintall. The content of ammonia nitrogen appeared related to 
the dust content of the air. 

Oominercial feitilizcrs report for 1931, E. M. BAiLEr {Con.icciicut Blate 
Bta, Bui 331 (1931), pp. 60+XI). —^Thla bulletin is confined almost exclusively 
to the usual tabulations of analytical data. It contains, however, a brief his¬ 
tory of fertilizer control in Connecticut and an account of an agreement on 
labeling recfuiiemcnts reached in 1931 by fertilizer control ofilcials of the New 
England and Middle Atlantic States, Viiginia, and West Virginia. 

Oomiuercial feitilizers, 1931, J. Baetlett QIame 8ta. Off. Lisp. HI 
(1931), pp. 40-80). —^Wllh tlie fertilizer analyses for the cuiTeut year are given 
brief descriptions of the compounds now used as sources of nitrogen, phosphoric 
acid, and potash. 

Inspection and analysis of commercial fertilizers, spring, 1931, L. D. 
Haigh {^Sihsouri 8ta. Bui. 306 (1931), pp. 12).--This bulletin consists of the 
usual fertilizer analyses. 


AGEICinTlIBAL BOTANY 

Growth and tropic movements of plants, J. 0. Bose (Loudon and Nolo 
York: Longmans, Green d Co,, 1939, pp. XXIX+W, fign. 2251.—This is a many- 
sided account of the various responses of which plants are claimed to be 
capable. 

The motor mechanism of plants, J. G Bose (Loudon and Xeio Yot'k: 
Longmans, Green cfc Co., 1928, pp. XXV + 429, fig^. 2/2.)—Thlb volume of the 
series on plant iihysiology (E. S. JX., 52, p. 819; 57, p. nS) deals cliielly with 
the mot(u* mechanism of the plant as compared and contrassted with that of 
the animal. 

Stoniatul apparatus In fruits and the aeration of ludlow fruits [trans. 
title I, M. Fischer (Bot. Cenm., Beihefte, 45 (1029), 1. Abl, No. 3, pp. ii71-3S9, 
ph. 3, figs. 3).—A «ludy is described m considorahle deiiill un iimde from tho 
anatomical, developmental, physiological-ecological, and sy;btemallc standpoint'^, 
by the use of different methods, of a series of fruit stomata in i*elutlon to fruit 
types in the Papaveraceue (Papai^er sp. and Clielidonluui sp.) and Solanacciie 
(partiailarly Lycmn vulgare, Bolanum tuberosum, Atropa belladonna. Capsi¬ 
cum annuum long urn, Mposegamus niger, Datura shamonium, and Nicotiana 
rustica). 

Materials for a study of the assimilatory system In plants [trans. title], 
L. Montemaetini (Ann. Bot. [Rome}, 18 (1928), No. L pp. 2S-91).— Furnishing 
a selected bibliography of 249 titles, the author indicates the scope of the re¬ 
searches suggested and appropriate methods, wdth details, largely tabular, 
fyom studies of a number of plant forms. 

The water relation to cotton plant in IManchuria.—I, Transpiration and 
water requirement [trans. title], S. Terapa and K. Yoshitaeb (Research Bui 
Agr. Bwpt. 8ta. Bo. ManohuHa Ry. Co., No. $ (1931), pp. [11+56, pis. 3; Eng. 
abs., pp. 54-56),—Experimental data are given and summarized for tests made 
of the relation between transpiration and a few climatic elements, and the 
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measurement of water reQuirement of two indigenonR cottons (a naked and 
a fuzzy seeded variety) and the upland Turkestan 1306. 

Sensitivity of plants to lime in the presence of humus and In the ah- 
sence of clay [trans. title], A. Petit (Rev. Ho't. IParisJ, 101 (1929), No* 18, 
pp, 457, —Observarions and tests are presented to show the necessity for 

the adaptation of soil compohitions and conditions to a given plant, and par¬ 
ticularly the proportion** of constituents. 

The visible and ultraviolet absorption spectra of carotin and xantho- 
phyll and the ehxinges accompanying oxidation, H. J. McNicholas ([C7, fif.] 
Bur, StandaiOs Ja/r, Rcf,earch, 7 (1931), No, 1, pp. 171-193, figs. 5; ahs. in 
U, S, Dept. Ooh ,, Bur, Standards Tech. Neics Bui. 171 (1931), pp. 77, 78).—The 
absorption fpocira of equal molecular concentrations of pure carotene and 
of xanthopliyll in alcohol-ether solution have been studied throughout the 
visible and the ultra-violet spectral range, and the changes in the absorption 
spectra havo been followed as the pigments oxidized slowly in solution. 

The absoipthm spectra of the pure unoxidized pigments have essentially the 
same structure, consisting each of three groups of overlapping and partially 
resolved corapoi eat bands. The bauds for xanthopliyll are sharper and closer 
together than are the corre&pondmg bands for carotene. The strongest 
group of bands for each pigment is in the blue-violet. The frequencies 

( frequency=- : --^)of these strong band groups are for 

^ • wave length in millimicrons/ 

xantliophyll 602. 636, 672, 70S and 746. and for carotene CSO, 62^, 606, 712, and 
764. The ultra-violet hand groups are weak as compared with the visible 
group, and the composition is not so definite. The groups are centered at 
frequencies of 903 and 1,110, respectively, for xanlhuphyll, and at 882 and 1,008, 
respectively, for carotene. The three groups of component bands for each 
pigment form a regular sequence of bands, the frequencies of which are repre¬ 
sented by the parabolic equation “ v—(n—no)® wherein ^o, and a 
are constants, and n takes successive integral values. A periodic variation of 
intensity In the above progression of component bands gives rise to the ap¬ 
pearance of the definite band groups and to the characteristic form of the 
absorption curves.” 

“During slow oxidation in solution the spectrum of each pigment Is ob¬ 
served to pass through the same series of changes. . . . The carotene 
spectrum does not become identical with that of pure xantliophyll during the 
process, so that carotene is not oxidized to xanthophyll.” 

Oxidation proceeds in two definite stages which are the same for both pig¬ 
ments. Those are outlined. 

The oxidation experiments also lend support to the contentions of Schertz 
(E. S. R., 65, p. 216) that the series of yellow xanthophylls Isaid to have been 
described by Tswett as different pigments) represent only different stages in 
the oxidation of a single pigment, Tswett’s description is said to be based 
principally on the positions of absorption bands in the visible spectrum. These 
positions are said to correspond to successive changes in the absorption spec¬ 
trum of xanthophyll during slow oxidation in solution. 

As to the present status of studies on the molecular structure of carotene 
and xanthophyll, “carotene is conceived as an acyclic chain of four isoprene 
residues with two identical, or very similar, carbocyclic ring structures, one at 
each end of the chain.” Complete agreement on all details has not, however, 
been reached. Xanthophyll also has not been definitely determined strocturally. 
“In view of the similarity In physical and chemical properties of these pig¬ 
ments, there can be little doubt that their molecules are constructed on essen¬ 
tially the same atomic pattern.” 
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The apparent inflnence of innlin on the meristem in roots of Com- 
positae, T. Holm {Bot, OentU,, Beihefte, 47 (1931), 1. Alt, No, S, pp. 555-577, 
figs, 17). —^Among Compositae dealt with in this paper, inulin has been observed 
in the form of sphaerocrystals in the roots of Hieraoium venosum, H. gronovii, H, 
acalrum, H. paniculatum, Vcnwnia noveloraccnsis, Aster divarioatus, A, Unarit 
foUus, Helenium autumnale, and Prenanthes alia, all North American plants. 
As to the aeilal organs, imilin was observed only in the basal leaves of 
Hleraciiim venosnm and in the stem beneath the inflorescence in iT. scalrwm. 
It is shown by detailed statements that inulin may be present in some parts or 
tissues and at the same time absent in others of the same plant. Inulin was 
never found in the epidermis, exodermis, cork, phelloderm, sclerenchyma, or 
leptome; seldom found in the endodermis or in duets having epithelium; and 
occasionally found in the pith and in the libriform when very young. Inulin 
is most abundant in the meristem, close to the primary hadrome, and is present 
somewhat plentifully in the cortical parenchyma. 

The presence of the inulin appears to stimulate the meristem to ^vide, at the 
same time arresting its development into secondary mestome. In tissues fully 
developed, as cortex, no modiflcation was observed. The effect on the meristem 
is conspicuous, as particularized. 

The fact that certain tissues are impermeable to inulin may supposedly be 
due to some particular chemical composition in the cell wall. Certain genera 
are adapted to accumulate much inulin, and this is the case notably in the stele. 
Great structural differences are displayed by the inulin-bearing roots. 

“ We can not abstain from expressing our opinion about the presence of inulin 
In the roots of the Compositae examined, that it may depend on * invasion ’ 
rather than deposition.” 

Toxic action of aqueous sodium chlorate on Nitella, H. B. Offobd and 
E. P. d*Ubbal {Jour. Agr. Research [U. 8.}, 4$ (1931), No. 9, pp. 791-810, 
figs. 5).—Studies in the U. S. Department of Agriculture showed no accumula¬ 
tion of the chlorate ion within the cytoplast when sodium chlorate acts In¬ 
juriously on Nitella, Penetration into the cytoplast of Nitella even after con¬ 
siderable injury had taken place was found to occur very slowly, and even more 
^owly when the light intensity was reduced. Injury of Nitella cells by 
sodium chlorate wus manifested in (1) an outward diffusion of chloride from 
the vacuolar sap, (2) loss of turgidity, and (3) appearance of opalescence in 
the Immersion solution. 

Ammonium chloride, aa measured by an increase of total nitrogen in the ex¬ 
pressed sap, accumulated rapidly, and the addition of ammonium chloride to 
sodium chlorate resulted in a medium as toxic as or even more toxic the 
simple sodium chlorate. On the otlier hand, mixtures of sodium chlorate and 
calcium chlorate were less toxic than sodium chlorate alone, the calcium 
chlorate apparently exerting its well-known protective action when combined 
with the sodium chlorate. 

Sodium chlorate proved to be more toxic in acid than in neutral or alkaline 
media. The fundamental toxicity of sodium chlorate is attributed to the 
chlorate ion. * When equimolal solutions of sodium chlorate and sodium 
nitrate that were not immediately plasmolytic were used, the chlorate solution 
was found to be many times more toxic than the sodium nitrate. 

The multiple mycorrhlzas of trees, M. 0. Eatnee (Forestry, $ (19B9), No, 1, 
pp. 26S ^).—It is thought that the control of mycorrhiza formation may become 
a matter of urgent importance in regard to the cultivation of certain crop 
plants. The main purpose and effect of the present article is to summarize 
the results obtained by appropriate modern experimental methods. “ The im- 
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mediate need is for more work on similar lines directed to learn the best means 
of promoting favorable humus conditions and encouraging those fungi most 
effective in establishing beneficial symbiosis, work clearly Involving the close 
cooperation of the forester with the trained laboratory worker.” 

A diagrammatic summary of varioas bacterial classifications, E. IL 
Buchanan, R. S. Bbeed, and L. F. Rettqeb (Jour. Bact, 16 (1928), No. 6, pp. 
387-396 ).—Confusion having been caused by the publication during recent years 
of many classifications of bacteria, a clarification of the situation is attempted 
by listing in comparative outline several important classifications. No pref¬ 
erence is implied for any classification. 

GENETICS 

The genetical theory of natural selection, S. Wright (Jour, Scredity. 21 
(1930), No. 8, pp. 349S56). — A. discussion of the points of similarity and differ¬ 
ences between the theories of natural selection advanced by Fisher (E. S. R., 
64, p. 330) and by Wright (E. S. R., 65, p. 324). 

Primary and secondary chromosome balance in Pyrus, C. T>, Darlington 
and A. A. Moffett (Jour. Genetics, 22 (1930), No. 2. pp. 129-151, pi. 1, figs. 4 I ).— 
Studies at the John Innes Horticultural Institution of the root tip cells and 
pollen mother cells of varieties of P. malus, P. fioriJmnda, and P. rhigo gave 
evidence that the basic chromosome number in Pyrus is 17. Cultivated \arie- 
ties were all orthoploid. Multiple association was noted among chromosomes 
of diploid Pyrus, giving in extreme cases seven groups—^four quadrivalent and 
three sexivalent. Associations of 4, 5, 6, 7, 8, and 9 chromosomes were recorded 
in triploids of P. malus, although trivalcnts were the rule. The 34 chromo¬ 
somes in the diploid Pyrus were found of heven tj'pes. The number 17 is con¬ 
sidered a secondary basic number and the derived series of polyploids second¬ 
ary polyploids. The authors believe that the Pyrus group possibly owes its 
special morphological characters to this reorganization of the nucleus. 

Fertility and vigour of apples in relation to chromosome number, M. B. 
Cbaot and W. J, 0. Lawrence (Jour. Genetics, 22 (1930), No. 2, pp. 153-163 ).— 
That incompatibility is rarely completely expressed in apples was shown in the 
fact that of 243 cross-pollinations made at the John Innes Horticultural Insti¬ 
tution only 5 crosses entirely failed to yield fruits. Obviously in the apple 
only a very low proportion of fruit to flowers is essential to a crop, and al¬ 
though each fruit possesses 10 embryos tlie imperfect development of only one 
often insures a fruit. Fruiting thus approaches parthenocarpy, and fruitful¬ 
ness may be maintained despite a high degree of generational sterility. Tri- 
ploidy in apples is not necessarily a handicap because such forms are often pro¬ 
ductive (Bramley Seedling), and propagation is altogether asexual The sexual 
offspring of triploids whether derived by selfing or by crossing with diploids 
lacked vigor, presumably as a result of their aneuploid constitution. Trlploid 
apples have little value in practical breeding, making advisable the cytological 
examination of varieties. 

[Hybrid vigor In cotton], J. O. Ware (Arkansas Sta. Bui. 268 (1931), pp. 
SO, 31 ).—^Hybrid vigor occurred in the Ft of the species a'osses Winesap X 
Pima (Egyptian), Winesap X sea island, and SprouU X Pima, but was not 
expressed by all of the plant characters. Variation in the degree of expression 
is discussed briefly. 

Spedes hybrids in plants, 0. Renner (Sandluck der TererlmigsvAssenr 
Bohaft. Band II, Arthastarde bai Pfim^ten. Berlin: Bomtraeger Bros., 1929, 
voi. Z-A, pp. TV+161, figs. 83).—The present exposition, which deals in sys- 
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teinalically analytical detail \vith plant species hybrids, presents also a bibliog¬ 
raphy of about 5C8 titles. 

Lcllial factors and live stock brcedingt TB’. P. Dakung] (Imp, Bur, Anlm, 
Qenot, lEdinh, Vnic,], Quart, Bul„ 2 A’o. S, pp, Ji9-6J ),—review of 

ihe occurrence of lethal factors in the various classes of animals, and their 
inheritance. 

Short splncy a new recessive lethid in cattle; with a comparison of the 
skeletal deformities in short-spine and in aunputated calves, O. L. Mona 
and 0. Wkjedt (Jour. QcneiicSj 22 (1930), No, 2, pp, 219-297, pis, S).—Tlie char¬ 
acteristics of short-spine calves which have occurred in the Oplandske mountain 
breed in Norway are described in considerable detail. This condition results 
from a shortening of the vertebral column due to aplasia or reduction in size 
with irregular fusion of adjacent vertebral rudiments during development. Such 
animals die during or Just after birth. It appears that this condition is due to 
a single recessive gene. One heterozygous bull, in 55 matings to 27 of his own 
daughters, produced 11 short-spine calves. 

A considerable discussion is presented of methods of testing bulls to determine 
those which carry this recessive gene, with suggestions of the numbers of 
daughter matings or tlie nunibers of matings with heterozygous oov’s necessary 
to indicate that a hull is not a carrier. 

Colour inheritance In sheep, IV—VI (Jour. Qmelies, 22 (1930), No. 2, pp, 
163-180, pis, 3; 181-190; 25 (1931), No, 1, ap. 1-lG. pis. 5).—This series (B. S. R, 
60, p. 32^) is continued. 

IV. White colour, recessive black oolour, recessive brown colour, badger-face 
pattern, and reversed badger-face pattern, J, A. F. Roberts and R. G. White.— 
A wide variety of crosses were made during the period 1923-102D, involving 
white, badger-face, reversed badger-face, recessive black, and recessive brown. 
The results of these crosses indicated tliat white color is due to the presence of 
a dominant Inliibltor for self-c<dor. In the absence of the inhibitor the coat is 
either black or bro'wn. Tliere is also normally present a dominant inhibiting 
factor for the badger-face pattern. With the absence of the badger-face factor 
and tbe inliibitor, the reversed badger-face factor in either the homozygous or 
heterozygous form changes self-color into reversed badger-face. It is pointed 
out that the presence of the inhibitor in modern white-fleeced sheep permits 
them to carry many color factors which are not expressed, 

V. Dominant black, J. A, F. Roberts and R. G. White.—From an analysis 
of the crosses previously reported in this seiies with Black Welsh Moun¬ 
tain sheep, the inheritance of dominant black is reported. It appears that 
more than one factor is responsible for tliis characteristic. When a dominant 
black factor is present the factors for badger-face and reversed badger-face 
pattern can not be expressed. 

VI. The genetic constitution of the wild Mouflon, J, A. F. Roberts.—A his¬ 
tory is given of the Mouflon sheep and descriptions are Included of the coat 
color and pattern of several wild types. In the genetic studies of the com¬ 
position of the Mouflon breed, 28 Fi and 38 F* and back-cross lambs were pro¬ 
duced from matings of Avild Mouflon sheep with Black Welsh Mountain ^e^, 
and 11 lambs from a cross between the Fxs and the brown Shetlands. From 
these results it appeared that the Mouflons did not carry factors for the follow¬ 
ing characters: Dominant black, dominant brown, white, badger-face pattern, 
colored or spotted faces and legs in white-fleeced sheep, black-head pattern, 
white collar in colored sheep, and gray color at birth, but that it was a re¬ 
cessive black possessing the factors for reversed badger-face pattern. 

The character ** hairless ’’ in the mouse, F. A. B. Grew and L. MassUA 
(ilottr. Qenetios, 23 (1931), No. 1, pp. X7-2i, pi. 1 ).—The results of a study of 
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the inheritance of the character “ hairless ” in mice indicated thfit it behaved 
as a simple recessive. Matings of hairless X hairless produced 49 hairless 
offspring. Matings of heterozygous haired females with ueterozyguns haired 
males produced 158 haired and 76 hairless, and back-crossos of heterozygous 
haired females with hairless males produced 3i haired and 25 hairless offspring. 
In hairless animals the cutaneous structures are abnormal, the cutis thickened, 
the mammary glands rudimentary, and the nails grotesquely curved. 

Studies of skin transplantation from haired to hairless animals indicated 
that there was no specific or general endocrine deficiency, but that the skin 
could not respond to hair growth promoting agencies. 

Breeding investigations on the inheritance of goiter in dogs [trans. 
title], X Richtjeb {ZUchr, ZiichU, Reihe B. Tierziicht. u, ZuchtungshioL, 21 
(1931), No, 5, pp. 483-503f figs. 16). —A study ot 84 offspring in the Fi and Fa 
generations of 2 male goiterous dogs indicated that this condition did not be¬ 
have as a simple dominant or a simple recessive factor, although from the oc¬ 
currence of the condition among the offspring it appeared to he hereditary. 

Studies In human inheritance.—^IV, The “laws’* of serologic race- 
classification, L. H. SNYDE 15 (Human Biol., 2 (1930), No. 1, pp. 128-133, fig. 1). — 
In continuing this series (B. S. R., 62, p. 614), the constancy of the blood 
groups in different races is pointed out, and the value of blood groups as addi¬ 
tional criteria for race classification is Indicated. 

Studies in human inheritance.—Multiple allelomorphism as opposed 
to linkage in blood group heredity, L. H. Snydeb (Amer. Nat., 65 (1931), 
No. 690, pp. 332-342). —Continuing this series (see above), the author presents 
further analyses of blood group data in support of the triple-allelomorph 
hypothesis of blood group inheritance in man. The possibility of modification 
by nondisjunction is also mentioned. 

A statistical study of the relative goodness of fit of the two proposed 
theories of human blood group inheritance, H. H. Stbandskov (Jour. 
Immunol., 21 (1931), No. 4, PP- 261-27'l)- —^The genetic theories for blood group 
inheritance, namely, the triple allelomoriih Ihtory and the two-factor hypothesis, 
were compaied in 67 populations as to the goodness of fit according to the 
number of Individuals of each group found and their theoretical proportions. 
It appeared that the theory of triple allelomorphs explained the inheritance 
of blood groups better than the two-factor hypothesis. 

Chemical embryology, J. Needham (New York: HacmiUan Co.; Oamliridge, 
Eng.: TJniv. Press, 1931, vols. 1-3, pp. pis. 15, figs. 

557).—^An exhaustive account of the chemical and biological phenomena asso¬ 
ciated with embryonic development, including many tables and charts showing 
the chemical and physicochemical changes in the composition of embryos and 
their relationship to the vital functions. An extensive history of chemical 
embryology is also included. 

Development of the egg from the standpoint of the geneticist, 0. W. 
Metz (BcL Mo., S3 (1931), No. 2, pp. 117-134. figs. 29).—An account is given of 
the behavior of the chromosomes in feitilization and In the growth and 
development of the fertilized egg and the formation of the mature animal or 
plant. Special attention Is called to the function and part played by the 
genes in the development of the specific characters of the plant or animal 
concerned. 

Note on the ovary of female rat in parabiotic uuiou with gonadecto- 
mlzed male or female, K. Takewaki (Jour. Faculty Sci., Imp. Umv. Tokyo, 
Beet. TV, 2 (1931), No. 4, PP- 851, 352, pi. i).—Three stages of ovarian hyper¬ 
trophy are noted in females united with gonadectomlzed males and females. 
There was an excessive formation of corpora lutea, which became atreslc and 
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finally developed Into cysts. The time required for the cyst-fonnatlon to 
occur was influenced by the age and physiological conditions of the parabionts. 

Oestrous cycle of female rat in parabiotic union with male, K. Takewaki 
(Jour. Faculty Sci„ Imp. Univ. Tokyo, Sect. IV, 2 (1931), No, 4t PP- 353-S56, 
figs. S). —^Four cases in which female and male rats were united parablotically 
were used in following changes in the oestrous cycle. Oestrum recurred in 
females, although in some cases it was absent in the earlier stages of the 
union. The appearance of oestrum was verified by histological studies of the 
uVaries and the uterine tubes. The recurrence of oestrum was somewhat 
irregular. 

Influence of male or female gonadectomizedl parabiont on pregnant 
albino rat and its fetuses, K. Takswakt (Jour. Faculty Sci., Imp. Univ. Tolcyo, 
Sect. IV, 2 (1931), No. i, pp. 819-386, pi. i).—In these studies gonadectomized 
and entire male and female rats were united parablotically with females at 
7,10, and 14 days of gestation. These results showed that at 7 and 10 days the 
gonadectomized male and female unions usually caused abortion or resolution, 
whereas in most cases pregnancy was normally terminated in parabiotic unions 
of pregnant females with males and females. When the time of uniting was 
delayed until the fourteenth day of pregnancy, parturition occurred at the end 
of the normal gestation period. Normal oestrum occurred following the termi¬ 
nation of pregnancy. 

Ovarian and anterior pituitary hormones from the pr^nant monkey, 
El. Aixen, W. P. Maddux, and J. W. Kennedy (iSToc. Baspt. Biol, and Med. Proc., 
28 (1981), No. 4, pp. 403, 404 ). —Smaller amounts of oestrm in the monkey pla¬ 
centa and smaller amounts of the horome of the anterior lobe of the hypophysis 
in the urine from pregnant monkeys were demonstrated than are ordinarily 
found to be present in the human, 

A rapid method for the diagnosis of early pregnancy from urine, F. 
Eberson (Soo. EJtpt. Biol, and Med. Proc., 28 (1931), No. 4 , pp. 407-409).—-A 
shortened procedure enabling diagnosis within 86 to 48 hours after injection 
is described for diagnosing pregnancy. Urine was used for this study and was 
freed from oestrin by precipitation with alcohol, suspension of the precipitate 
in physiological salt solution, and solution in ether. Immature female rats 
18 to 21 days of age were used as test animals. 

It is stated that the test in 175 consecutive cases was 100 per cent accurate, 
and it is siiggested that this test may be used for differentiating pregnancy 
from conditions simulating it, including mortality of the fetus. 

Ou the relation of the duration of pregnancy to size of litter and other 
characters in bitches, M. and K. Peabson (Biometrika, 22 (1981), No, 8-4, pp. 
809-823).—An analysis is reported of the relation of the duration of pregnancy 
to size of litter, parity, and age of bitch in Pekinese, Pomeranian, and Pekinese- 
Pomeranian crosses bred in the Biometric Laboratory of the University of 
London. This analysis showed that increasing duration of pregnancy, Increas¬ 
ing number of pregnancies, and increasing age tended to decrease the size of 
Utter. It appears that the size of litter is the causal factor and hastens the 
end of gestation. The correlation between size of Utter and gestation period 
was —0.4479, The possibiUties of curvUinear relationships are suggested as 
reducing the size of the linear correlations in certain cases, especially the 
relation of age of bitch to number of pregnancies, which was +0.7967. 

**Oastration cells*’ iu anterior hypophysis of spayed rat following 
prolonged administration of estrin* 0. F. Flxjhmann and G. V, Ktilohas 
(Boc, S 9 pt. Biol, and Med. Proc., 28 (1981}, No. 4 , pp. 417, ^8).—The results of 
these studies Indicated that the characteristic cells ordinarily present in the 
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anterior hypophysis of spayed rats conld not be prevented from appearing in 
spayed animals by the subcutaneous injection of oestrin. Therefore, the ab¬ 
sence of the oestrin stimulation in castrated animals is not the cause of the 
formation of the castration cells. 

Bovine quadruplets, including twins apparently monozygotic, F. B. Htjtt 
{Jour. Heredity, %1 {19S0), No, S, pp. SS9-318, fiffs. 5).—There is reported a 
case of living bovine quardruplets consisting of one bull, one freemartin, and 
two heifers. The heifers appeared to be monozygotic twins and were also 
sterile. A few calves were produced by the bull. 

The mortality of a herd of mice under “ normal ” conditions, M. Gbken- 
wooD, W. W. 0. Toplet, and J. Wilson (Jour. Hyg. ILondon], SI {19B1), No. S. 
pp. 403-405). —^Based on observations on 329 mice from October 4, 1929, to 
May 27, 1930, the expectation of life has been calculated for mice of different 
ages housed in cages according to usual laboratory practice. 

HEID CHOPS 

The field experiment [trans. title], T. Roemer (Arl). Deut. Landir. Qeaell., 
No. S02, S rev. and enl ed. {1930). pp. 245, pi. 1, 20).—X revision and en¬ 

largement of the study noted previously (E. S. R., 35, p. 227) is presented, with 
a list of 318 titles. 

[Agronomic research in Arkansas], M. ZS^elson, .1. O. Wabe, C. K. McClel¬ 
land. G. Janssen, L. C. Kapp, J. R. Cooper, and V. M. Watts {Arkansas Sta. 
Bid. 268 {1931). pp. 15-25, 26, 21, 28-30, 81-35, 52, 53, 56. 57).—Experiments 
with field crops (E. S. R„ 64, p. 430) reported on again included varietal trials 
with cotton, corn, wheat, winter and spring oats, rice (E. S. R., 65, p. 732), 
grain sorghum, sorgo for simp, soybeans, cowpeas, and peanuts (B. S. R., 65, 
p. 633); fertilizer experiments with cotton along lines noted earlier, with com, 
wheat, oats and clover in rotation, and with alfalfa, rice (E. S. R., 65, p. 732), 
potatoes, and sweetpotatoes; studies of tillering in oats as affected by trans¬ 
planting and fertilizers (B. S. R., 66, pp. 825, 826) ; cultural (including plant¬ 
ing) tests with cotton, corn, oats, rice (B. S. R., 65, p. 732), soybeans, and 
alfalfa; breeding work with cotton; pasture studies; studies on cotton fiber; 
and crop rotations variously fertilized and limed. Results obtained in 1930 
in many of the experiments were reported as abnormal or inconsistent because 
of drought. 

Cotton improvement studies brought forth Arkansas Rowden 40, a general 
purpose cotton, Arkansas Acala 37, an early strain for the northern portion 
of the Arkansas cotton-growing section, and Arkansas 17, a delta land cotton, 
which have met 'with much favor with cotton growers of Arkansas and other 
States. Station selections were also outstanding in variety trials. In 1930 
all varieties at the Cotton Substation withstood the extreme drought much 
better on delta soil than on upland soil. Late varieties were stimulated in 
earliness to the point where they became the higher yielders, while the early 
cottons were so early that their yields were reduced. Nearly all the varieties 
when grown on delta land produced a longer staple than on upland, but in 
general the lint percentage was somewhat lower in the delta land tests. Cur¬ 
rent averages in selection of cotton for hi^ and low oil and high and low 
protein in the seed have been noted earlier (B. S. R., 62, p. 828). In in¬ 
creasing quantities, sodium nitrate increased cotton yi^ds, superphosphate 
had little or no effect after a moderate application was reached, and potassium 
chloride was inconsistent in effects. None seemed to affect size of boll or 
seed, length, percentage, or index of lint, or lint per bolL The rates of fruiting 
under the several treatments is shown. 
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Growing vetch, crimson clover, Austrian field peas, and other legumes on 
rice land resulted in small iucroases in the yield of rice, with an apparent 
ad\vnta£;e fron* plowing the legumes under early. Indications were that rice 
can develop to maturity when grown on a nutrient bolution containing either 
the nitrate or the ammonia form of nitiogon. :More nitrogen was taken up 
w'hen idiints were fed on ammonium sulfate than on calcium nitrate, but plants 
on the latter made the greater root development. 

When legumes w'ere planted with corn, the losses in corn >iolds were with 
cowpeas 2S.1 to 20.7 per <‘ent. sr)ybeans 20.8 to 20.5, velvetbcans 10.1 to 27.5, 
and with mung beans 17.2 to 19.9 per cent, the losses being greater with the 
heavier seeding rates of the legumes. With wider corn rows and fewer corn 
plants per acre and the legumes planlcd in the wdde middles, the loss in corn 
yields was from 7 to 22J2 per cent, largely thought due to reduction in stand 
rather than to the legumes. Gains in the cotton crop upon plats w here a con¬ 
siderable decrease occurred in the corn yields w’ere held due to the increase 
of nitrogen and possibly of moisture. The percentage of gain In seed cotton 
after soybeans planted corn was almost the same as ihe percentage loss 
in corn as the result of such planting. 

Studies of the eflect of dilterent practices on alfalfa stands show’ed that 
for good stands a complele fertilizer including a small percentage of nitrogen 
may be desirable before seeding alialf i, .nd that pliospliorus tends to stimulate 
early spring growth more than nitrt»gen or potassium. 

AVitli oats growm in flats the largest percentage of winterkilling took place 
m soils heavily fertilized with nitrogen or potassium and the least killing 
on soils treated wdth phosphorus. The freezing of flats containing plants In 
artificial freezing cliamhers is indicated as a method for dotormUiing winter 
hardy strains of oats and the relative value ol fertilizers for increasing or de¬ 
creasing winter hardiness. 

Bermuda grass was the only gra«^s found satisfactory as a base for perma¬ 
nent pasture, and no others were even eliective supplements. Lespedeza and 
hop clover were the most promising legume pasture supplements. 

[Agronomic research in Delaware], G. L. Schusier, C. R PHrLi.iPS, and 
H. 0. Harris (Delaware Hta, Bui, 112 (,1901 u VP- 10-20). — Investigations with 
field crops (B. S. B., 64, p. 622) included variety trials with alfalfa and soy* 
beans; fertilizer tests with wheat, corn, alfalfa, and sweotpotatoos; storage 
trials with sweet potatoes; crop sequence studies; and attempts to find the 
optimum soil reaction for growth of alfalfa, timothy and clover, bluegrass, 
wheat, soybeans, and crimson clover. 

Fertilizer applied for corn in various positions as lo the seed gave most satis¬ 
factory results with 123 to 250 lbs. in parallel bands slightly above the seed, 
A localized application not in contact with the seed seemed much better than 
broadcasting or bill applications in contact with the seed. 

Wheat varieties following soybeans yielded practically the same as after 
corn. Eeplacing Wilson soybeans with a newer variety did not appear advis¬ 
able unless a market demand exists for the seed. 

Sweetpotatoes on Sassafras sandy loam, deep phase, receiving fertilizer con¬ 
taining different sources and percentages of potassium, made best yields and a 
high percentage of primes and stand with a 8-8-10 mixture having potassium 
chloride as the potash carrier. After storage from harvest until the last week 
in January the average percentage of marketable roots from check plats was 
67.4, potassium sulfate plats 72.5, kainite 65.6, and manure salts 63.5. 

[Agronoznic investigations in Virginia, 1927 - 1951 ] {Virginia Sta. Bpt. 
ma-mi, pp. 7, 25, 26, 27. 28, 40^3, 55, H-SO^ s;, 82).—Field crops experi- 
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ments (B. S, K., pp. 720, 780) reported on from the station and connty sub¬ 
stations, some of which have been noted earlier, included breeding wort with 
corn, wheat, oats, potatoes, soybeaiw, peanuts, and orchard grass; variety trials 
with corn, wheat, oats, rye, potatoes, tobacco, soybeans, alfalfa, lespedeza, red 
clover, pasture plants, aod cover crops; fertilizer trials with tobacco, al¬ 
falfa, cotton, and pa^Uno; a Bt'iilyot the iactor& influencing growth and maturity 
of corn (B. S. H., 60, p. 19); liming tests with peanuts and other crops; planting 
tests ^vith sweetclo\er; a harvesting test with tobacco; production trials with 
seed potatoes (E. S. R., 60, p. 331), seed hemp, and fiber flax; and crop rota¬ 
tions. 

Nitrogen applied to pastures in large quantities, provided the other fertilizer 
needs were met, increased the protein content of grasses, the carrying capacity 
for cattle, and the grazing season, but decreased the quantity of white clover 
present. Young, tender grasses were very high in protein, and where heavy 
applications of nitrogen were made dry matter yields were very high early in 
the season. During summer the yield and percentage of protein diminished 
but increased again in the full, D.iod clippings compare«l favorably with cot¬ 
tonseed and peanut meals as a protein concentrate. 

Alfalfa fertilizer tests at the James Oity County Station indicated as the 
minimum needs of the crop in the section nitrogen 40 lbs,, potash 40, and 
phof-phoric acid 120 lbs. per acre, which lepresents 1,000 lbs. of 4-ia-4 fertilizer. 
Application of 10 tons of manure and 500 lbs. of 10 per cent superphosphate per 
acre uFually insured good stands and excellent pioduction. A liming test 
showed optimum results obtained with alfalfa, rod clover, and sweetclover 
where 1 ton of ground limestone was applied per acre every third year, and 
with corn, soybeans, wheat, and oats receiving 1,200 to 1,800 lbs. every third 
year, whereas rye did not res])ond to liming and potato yields were reduced 
where more than 1,000 lbs. of limestone per acre was applied. 

Crop nutrition and crop relations experiments at the Caroline County Station 
in cooperation with the U. S. Department of Agriculture showed that small 
grains and grasses do belter after potatoes or tobacco than after com or other 
small gi’ains fertilized similarly; that tobacco yields may be maintained over 
at least 12 years as well under continuous cropping as in rotations, if liberal 
quantlllep of fertilizer are applied; and that vetch, cowpeas, soybeans, and 
crimson clover when well inoculated can sxipply all the nitrogen needs oC 
tobacco and corn which follow them In rotation. \ 

The best fortilJzer **omhinatlou for dark tobacco on typical dark tobacco 
soils was dotormiiied by the Appomattox Connty Station lo comprise from 80 
to 100 lbs, per acre each of ammonia, phosphoric acid, and of potash per acre. 
High grade complete fertilizers in relatively heavy apidicatlons were more 
profitable than in smaUer quantities. Dried blood was found superior to sodium 
nitrate or ammonium sulfate for dark tobacco. It appeared desirable to fur¬ 
nish the nitrogen from both organic and inorganic carriers. There was little 
difference whetlier potassium sulfate or chloride supi»lied the potassium. Satis¬ 
factory tobacco rotations Included corn or tobacco, wheat, and mixed grasses 
2 years, and tobacco, crimson clover and rye, soybeans for hay, wheat, and 
clover. 

[Field crops work in Porto Kico in lOSO], T. B, McClelIuVnd, R. L. Davts, 
and D. W. May (Porto JRlco 8ta, JRpL 1930. pp. 16. 17, 18. 19, «/-^-}, iO-49, 
flg9. iP).—Investigations again (B. S. R., 64, p. 335) reported on comprised 
breeding work, trials of seedlings, hybrids, and introduced varieties, and 
refractometor tests, all with sugarcane; breeding work with com; and trials of 
dai^eens, taros, and yautlas, and of varieties of sweetpotatoes and of l^nme 
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cover crops. Noteworthy sugarcanes included P. O. J. 2878, a mosaiC'free 
variety widely adopted on the island, Mayaguoz seedlings Nos. 3, 7, and 42, 
regarded as commercially immune to mosaic, and No. 28 desirable for its prolific 
stooling habit. New technic employed included the bag withdrawal method of 
pollinating corn and a simple method of sampling the juice of sugarcanes for 
the hand refractometer. 

Forage crops for Porto Rico described by IVIay from extensive experience and 
experiments included as outstanding grama, Para, and Guinea grasses for 
grazing; Guatemala and Natal grasses and Uba cane for cutting; velvetbeans, 
cowpeas, and soybeans of the legume forages; and corn for silage. 

[Crops experiments in West Virginia, 1928—1930] {West Virginia Sta, 
BuL 2U (1931), pp. 25, 27-29, 80).—Good wheat yields were obtained by D. R. 
Dodd and K. J. Garber on areas from which soybeans were harvested August 
10 and 30 but not from a plat harvested September 26, 3 days before planting 
the wheat. The nitrate content of the soils was found lowest at soybean 
harvest, but it increased rapidly following harvest and within a month was 
ample for vigorous wheat growth. Early harvest of soybeans or application 
of nitrogen fertilizer appeared essential to good yields of wheal as a following 
crop. With corn, however, late harvest of soybeans was preferable, since it 
provides a high nitrate content daring late spring and summer when the needs 
of corn are the greatest. See also a previous note by Deatrick (B. S. R., 
60, p. 333). 

Rye and vetch proved more satisfactory as winter cover crops in tests by 
Garber, T. B. Odland, and H. O. Henderson than sweetclover and crimson 
clover, which were almost complete failures due to winterkilling. Appreciable 
yield increases of corn as silage followed the rye and vetch cover crop, but the 
yields of soybean hay were increased only slightly. 

Preliminary indications in studies by W. n. Pierre and R. J. Friant were 
that the optimum soil reaction for the growth of alfalfa varies with soil type 
and that alfalfa will grow well at pH values considerably below neutrality. 
All soils but one responded to phosphorus fertilization, the response varying in 
degree with the soil type. In mowing tests the stand was reduced where more 
than three crops were taken in a season. At Lakin soil acidity studies by T, 
0. McUvaine and Pierre showed that cowpeas were much more tolerant of 
soil acidity, as determined by pH values, than were soybeans. Cowpeas grew 
almost as well in the most acid soil, pH 4.01, as in the less acid soils, while the 
yield of soybeans was reduced greatly at pH 4.04. 

Grimm, Canadian variegated, and common alfalfas from Kansas, Nebraska, 
Utah, and Northwestern Stales surpassed those from elsewhere in the United 
States or foreign countries. Alfalfa, tall oatgrass, and timothy grown in pure 
cultures each averaged more than 2 tons per acre, while Italian and perennial 
ryegrasses, meadow fescue, and bromegrass were not very satisfactory. Meadow 
mixtures containing tall oatgrass gave the highest yields; timothy and alfalfa 
also were very satisfactory in increasing yields in several mixtures including 
them. Breeding work vsdth sweetclover by Garber, M. M. Hoover, and R. B, 
Dustman is noted briefiy. 

D imin g produced increased yields of all crops at Lakin except potatoes in 
experiments by McUvaine and Garber. The higher yields usually were obtained 
from the crop rotations in a livestock farming system where roughages are 
fed or used for bedding and the manure returned to the soil as compared with a 
grain system where the grains and first hay cutting are removed and the crop 
residues and aftermath returned to the soil. Wheat on cowpea stubble turned 
under somewhat outylelded wheat on soybean stubble. Two-year rotations 
tended to produce somewhat lower yields than 3- and 4-year rotations. 
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Buckwheat milling and its by-products, lil. R. OoE (U. S, Dept Agr, Giro, 
190 {19Sl)i pp. 12, figs. 5).—The varieties and uses of buckwheat and methods 
of milling for flour and for groats are described briefly, and analyses of the 
grain and its various milling products are tabulated. 

Most of the 11,000,000 to 15,000,000 bu. of buckwheat produced annually in 
the United Stales is used mainly for griddle cakes, either as straight flour 
or compound with flours of other grains. A ratlier small quantity is milled 
into groats, which furnish roasted broken kernels and farina to be used in 
soups, as porridge, and as breakfast foods. Of the by-products, middlings 
have the greatest feed value, giving satisfactory results when fed with other 
suitable proteins to dairy cattle and swine. 

Variations in stand as sources of experimental error in yield tests with 
com, H. B. Bbeweakee and F. R. Immeb {Jour, Amer, 8oc, Agron,, 2S (1931), 
A’o. d, pp. 469-480). —Selfed lines and single and double crosses of corn wei*e 
grown during 1928 and 1929 at tlie Minnesota Experiment Station and at 
Waseca, Minn., at spacings varied systematically. For inbred lines at the 
station the yield of single plant hills 1 ft. apart in the row was the standard 
of comparison, while in all other trials the yield of 3-plant hills surrounded 
on four sides by 3-plant hills was used. 

Considerable competition In selfed lines due to variation in stand was evi¬ 
dent. While the general tendency was in the direction of increased yield per 
plant as the ^aoe between the plants increased, it seemed probable that 2-ft. 
spacing of single plants for the less vigorous strains permits maximum devel¬ 
opment, and for the more vigorous strains 3-lt. spacing permits more growth per 
plant than 2-ft. spacing. It appeared doubtiul if competition extended much, 
if any, beyond the 3-ft. spacing. Results at both places suggested that when 
hills have reduced stand or are adjacent to hills lacking in stand and are 
harvested in a variety test, a rather large error may be introduced. Indica¬ 
tions were that the response to missing hills or to hills with reduced stand 
may vary considerably from year to year, and that the response may be cor- 
1 elated with yield. Results for 1928 indicated a possible difference in the 
reaction of flint and dent strains for the experimental conditions. 

Fertilizers for cotton soils, J. J. »Skinner ( U. 8. Dept. Agr., Miso, Pub. 126 
(1931), pp. 10, figs. 3). —^Practical information on the use of fertilizers In grow¬ 
ing cotton, based extensively on research of experiment stations in the Southern 
States and the U. S. Department of Agriculture, covers the analysis and com¬ 
position of fertilizers for cotton soils and rates, time, and methods of applying 
fertilizers for cotton. 

The extent of vicinism in cotton at Olcmson College, Gr. H. Collings and 
R. W. Waucace (Jour. Amer. Soc. Agron., 23 (1931). No. 6, pp. 490-492). —Seed 
cotton was picked from rows of green-leaf varieties at about 10, 20, 30, 40, 60, 
100, 160, and 200 ft. in several directions from a field of red-leaf cotton near 
the Soutli Carolina Experiment Station. Germination tests ol the seed showed 
only 16 seedlings, out of 2,076 seed germinating, to be hybrids. The red color¬ 
ing matter was present in the tissue and was apparent as soon as the seed 
germinated, obviating field or greenhouse cultures. The prevailing winds dur¬ 
ing the flowering season evidently did not markedly influence pollination, the 
cross-fertilization which occurred probably being due almost entirely to insects. 
No vicinists were found farther than 40 ft. from the red-leaf cotton. 

Technological reports on standard Indian cottons, 1931, N. 

(Im^ian Gent Gotlon Com. [Bombay), Technol. Bui., 8er. A, No. 18 (1931), pp. 
PF+lie, figs. 23). —^The present edition, resembling earlier reports (B. S. R., 
p. 796) in scope, includes the results of textile teats on the standard Indian 
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cottons of the 1930-31 season and summarized data on the seasons 1023 to 1031, 
inclusive. 

Some ciTecis of straw mulch on yield of potatoes, J. Bushnixl and P. A. 
Welton (Jour, Agr. Reseai'cli {TJ. fi.], iS (lOSl), 2^0, 0, pp. 831f-8io, figs, ^).— 
Straw mulch (E. S. R., 02, p. 30; 03, p. 35) applied to Russet Ruial potatoes 
at the Ohio E.vperimeiil Station did not aficet yields consistently over 3 
heasons, whereas in south^v ostern Ohio mulch applied to early potatoes utter the 
plants w’ere up increased yields for 2 seasons an avera&e of (51 bu. per acre. 
A similar mulch at planting retarded early growth and was not so beneflcial. 
Straw applied at less than 8 tons per acre did not suppre'^s annual weeds. 
The straw mulch reduced the soil temperature below tliat of cultivated plats, 
conserved soil moisture, and depressed the nitrates. 

Rice: Production and commerce, E. GabcIa Monifsobo (El AtToaf: Cultivo 
V Comercio, Madrid: Ehpasa-Galpe, 19i9, pp, 222, rws* 21 ).—^This practical 
manual intended for conditions In Spain discusses the botanical and varietal 
characteristics of rice; its climatic, soil, cultural, and harvesting needs; 
insect pests, diseases, and other factors reducing yields; producing ureas; and 
the commercial movement of the crop. 

Proceedings of the American Soybean Association (Amer. Hoylean Asw, 
Proo.. 2 (1928-1929), pp. 109, figs. Go ),—^The ninth annual meeting of the associ¬ 
ation (E. S. R., 60, p. 135) held in Indiana in August, 1928, and the tenth meet¬ 
ing held in Ontario In August, 1029, are reported on, to,,ether with papers 
presented on the breeding, gloving, and utilization of sojbeaus. 

Cultivation of the sugar beet crop: Three years’ investigations of the 
effects of spacing, W. M. Dmoges (Jour, Min, Agr. [Ot. Brit,'], S7 (19S1), 

10, pp, 973-985, fig. 1 ).—Conclusions based on results of spacing eaeperiments 
with sugar beets at the Harper Adams Agricultural College during 1927, 1928, 
and 1929 were in general hannony with those noted earlier (E. S. R., 64, p. J50), 
Estimation of the yield of sugar-beet from experimental plots: Obser« 
vations on the use of a sample of 50 beet, F. J. Duully (Jour, Min, Agr. 
[Gt Brit], 38 (1931), No, 5, pp. 491f-Jf9S). —Estimation ot the weight of clean 
sugar beets on a plat from the total weight of dirty beets and the din-taro of 
50 sampled beets may sometimes lead to conbiclerahle eirors for single plats. 
During the experiments noted above, replication (in 1928) tended t(» reduce such 
error and gave on the average yiehls slightly below actual values but reliable 
for experimental purposes. Calculation of the weight of clean beets on a 
plat from the number of beets and the weight of a sample o-f 50 beets giive quite 
unreliable results, even with fourfold replication. 

Tobacco fertilizer recommendations, C. B. Willlims et al. (Amcr. Fert, 
75 (1931), No. 8, pp. 34, 36). —^The recommendations resemble in scope tliose 
noted earlier (E. S. R., 64, p. 30). 

Results of vai*ying rates of seeding wheat, H. H. Finnjell (lOklaJioma] 
Panhandle Hta., Panhandle Bui, 34 (1932), pp. 0-15).—Seeding tests with wheat 
within the period 1920-1931, inclusive, indicated that the usual acre rate 
of 30 lbs. on heavy soils is most productive under favorable conditions. The 
rate can profitably be increased from 3 to 10 lbs. if conditions do not favor 
immediate germination and establishment ahead of cold weather. 

A new method lor the raxdd estimation of moisture in wheat, E. F. 
Bubton and A. Pitt (Oanad. Jour, Research, 1 (1929), No, 2, pp. 155-102, figs. 
.J).—The rapid method of estimating the moisture in a sample of wheat, de¬ 
scribed in this contribution from the University of Toronto, depends on the 
efCect produced in a specially arranged radio circuit in which an alternating 
current of high frequency is generated. Introduction of a container holding 
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some of tlie test wheat into the rapidly alternating elocti’ic results in 
a change in the strength of the cuirent measurable by an ammeter in the 
circuit and po .siblo to be immediately interpreted as a measure of the moisture 
content of the wheat. 

The action of to\ic agents used in the eradication of novions ])lants, 
r*. R. llAiaTY {Jour, Amer, Hoc, Agron., 23 {1931), Iso, 6‘, pp. i81~iS9, w. ^).-- 
Ethylene oxide and props lene oxide, according to results in Minnesota Bx- 
perimoit StniJon studios, may be usetul in the coutiol oi such noxious plants 
as barbeiTy, poison i\y, prlckly-ash, etc. They have advantages over cunent 
methods in ease of handling, in toxicity in small concentrations, and in rapid 
release from the soil, theieby shortening the time of unproduetivlty in com¬ 
parison with chlorates and chlorides. 

The eradication of prlclily-pear by chemicals, with particular reference 
to emnlsions in tao systems phenols-gclatin-aqueous arsenic acid, H. M. 
WooDMVN and W. .1 AVilcy {Jotir, ISoe, Cliem, Lidus., Tians,, 50 (1931), No, 22, 
Ijp, 181T-180T). —AVlion spi*ayiua: for tlie control of prlcklypear, emulsions con¬ 
taining aqueous arsenic acid solutions and the cresols as liquid phases, 
with gelatin or glue the emulsifier, should, according to the studies reported, 
preferably be of the aqueous ar&enic acid-in-cicsols type. 

The control of weeds, W. H, Hall, B. A. Madsox-, and AV. AV. Robhins (Calif, 
Agr, CnJ. Ejit, Che, J4 (1931), pp. 68, figs, 7).—The \veed problem in California 
is described, 1h** most practical and promising methods currently employed 
in w’eed control are ou I lined, and regulatory phases of w'eed control are 
summarized. Special attention is accorded weeds in the several crops and 
to puncture vine, m('rnina-gloi\v, Johnson grass, camel’s thorn, Russian knap¬ 
weed, lioary ciess, Bermuda grass, and willows. 

HORTICUITUEE 

rnorticulture at the Arkansas StationJ (Arkansas 8ta, BvL 268 (1931), pp. 
So, 86, 50-52. 5S<)5, 56), —Results of studies in tomato nutrition conducted by 
G. Janssen, R, P. Bartholomew% and V. M. Watts indicated that nitrogen is 
the determining factor for the production of either a vegetative or a woody 
plau<. The phosphorus and potash elements in the nutrient solution did not 
materially alToct the percentage of total carbohydi-ates or nitrogen in the 
plant. When the nlirogon wmh supplied in full amount and the pliosphorus or 
potash decreased to one-third the lull quantity, the percentage starch was 
apparently decreased mid sugars increased. Vegetative do\elopmeiit and fruit¬ 
fulness depended upon the nitrogon-carbohs'diate relationship. High carbo- 
hydi’ates and low nitrogen, or llie reverse, tended to unfruitfuluess and in many 
instances also reduced growth. When phosphorus or potash, more particularly 
the latter, was reduced in the nutrient solution by one-third, the percentage 
nitrogen in the plant was materially increased. Apparently phosphorus and 
potash functioned in nomc way in cell aclhity leading to active growth provided 
the pierequlsite nitrogen and carbohydrates were present. 

Studies by J. R. Cooper and 0. B. Wlggans upon the pollination of the apple 
showed that in the case of certain self-sterile varieties pollen tubes may reach 
the ovary within 24 hours but that in some cases the nuclei lag in their move¬ 
ment. Pollen tubes checked by cold did not often resume their original rapid 
grovsth with the return of warmer weather. 

Working with Lilium longiflorum gigantcum, Watts found Oiat the moisture 
supply may be a factor in determining self-sterility. Under shade, varluti<»ns 
in the nitrogen supply had no significant effeit, but in other treatments in* 
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creased nitrogen was associated with an increase in the i)ercentage of success- 
ful self-pollinations. Self-sterility in this lily was not found to be associated 
with variations In the rate of pollen tube growth, such as Induced by the fer¬ 
tilizer, water, and light treatments tested. 

"Working with Stayman Winesap, Delicious, Jonathan, and Ben Davis apples, 
Cooper found a fairly normal development of tho chromosomes up to the tetrad 
stage. Abnormalities in chromosome division were observed in all four varie¬ 
ties, more especially in the Stayman Winesap, in which there was noted a 
splitting of the group, and not infrequently straggling chromosomes were found 
outside the nuclear membrane when the tetrads were formed. Malnutrition 
apparently aggravated abnormal behavior. 

As observed by Watte, tomato varieties differed with respect to length of the 
style, short styles facilitating successful self-pollination and long styles pre¬ 
venting success. Environment influenced style length, as in 1931 during a 
period of high temperature and drought Norton, Marglobe, and Break o’ Day 
produced exceptionally long styles. Moderately succulent and vigorous plant 
growth was found associated with maximum abililty of tomato plants to set 
fruits. The amino nitrogen-carbohydrate relationship was found closely con¬ 
nected with plant performance. 

Studies conducted by Cooper and Wiggans in a young bearing apple orchard 
cover cropped and uniformly fertilized with superphosphate showed no mate¬ 
rial differences between nitrate of soda, ammonium sulfate, and cyanamide. 
Potash yielded entirely negligible results. Benefits from fertilizer were so 
slight in the station vineyard that no definite value could be assigned to any 
treatment. Peaches growing at the Erult and Truck Substation failed to 
respond in growth to either phosphorus or potash, and no differences could be 
observed between nitrogen,‘phosphorus, or potash obtained from various sources. 

As reported by Cooper and Watts, cantaloupes at the Fruit and Truck Substa¬ 
tion responded best to a complete fertilizer. Strip fertilizing was more effective 
than broadcasting, and supplemental applications of ground limestone Increased 
yields 100 per cent above those obtained with fertilizer alone. 

Apple pruning studies summarized by Cooper and Wiggans showed that heavy 
pruning over a period of six years had decreased yield as compared with 
light or no pruning. Wiggans found that on healthy grapevines there was a 
corrdation up to 150 buds per vine between buds left at pruning and yield. 
Vines trained to the Munson system were slightly more productive than those 
on any other system. Spur renewal was decidedly inferior to long renewal. 
Shoots from lower canes were longer in 3930 than those from upper canes, and 
shoots starting from near the tips of the canes averaged more and larger 
clusters of fruit. Shoot from upper canes were more efficient than those from 
lower canes. 

Watts reports that in 1931 unpruned tomato plants yielded 18.9 lbs. at the 
first harvest as compared with 99.3 lbs. for plants pruned to one stem and 
staked. Marglobe proved the outstanding wilt resistant tomato, and Marvelana 
proved quite resistant to Septorla leaf spot. Observations are made by Cooper 
on the desirability of various ornamentals. 

The shading of grapes was observed by Wiggans to increase uneven ripening 
and to delay ripening. Girdling of the trunks tended to overcome the harmful 
effects of leading, but by no means overcame it Hoot pruning was harmful 
as concerned ripening, the severer the pruning the more pronounced the effects. 
Shading in addition to root pruning aggravated uneven ripening. Vines with 
leaves covered with lampbla(^ produced more uneven ripening fruits than did 
whitewashed vines, and both treatments were unfavorable as compared with no 
treatment Winter pruning decidedly lessened uneven ripening 
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Anatomical studies by Watts, Janssen, and Bartholomew upon stems of 
tomato plants grown under different nutrient conditions showed certain varia¬ 
tions in cell structure, size, and shape attributable to the treatments. 

Vetch was found by Cooper and Wiggans to be one of the most dependable 
cover crop«. Wiggans reports only fair success with solar propagating frames. 

[Horticulture at the Belawai^e Station] {Delaware St a. Bui, 172 {1Q31), pp. 
37-41), —Studies by L. R. Detjen and L. H. Strubinger upon the causes of 
dropping of immature fruits indicated that the curculio is a considerable factor 
in increasing the number of fruits shed in the so-called June drop. Entire trees 
were covered with (*heesecloth tents, and the falling fruits collected daily on 
large metal screens. Curculio activity apparently did not change the time 
of natural dropping or influence the number of drops up to and including the 
June drop in the case of the variety studied. No jarring of trees was practiced, 
with the result that large numbers of dried small fruits remained in the trees; 
in fact, jarring was finally resorted to in the apple to dislodge these dead 
Iruits, and in the poach hand picking was necessary. 

As reported by Detjen and Strubinger, extreme drought interfered with the 
study in cabbage inheritance. Howe\er, evidence was obtained that the annual 
blooming type of cabbage had become practically fixed, since only occasional 
biennial plants appeared. Biennial plants obtained from the progeny of annual 
plants produced mostly bicimial plants, with a few annuals scattered among 
them. The bolting plant of 1929 in a strain of Round Headed yielded largely 
leafy annual progeny witli some biennials. In the case of a twin plant in 
which the two portions bloomed at different times, it was observed that each 
half transmitted its time of blooming to its progeny. Observations on the inher¬ 
itance of the asparaffodas type found in 1929 showed 100 per cent inheritance of 
this character in one line, with less in other strains. 

Observations in 1930 by Stmbinger, 0. A. IMcCnre, and Detjen on the relative 
effects on the peach of nitrogen derived from different sources showed wide 
differences in the average yield per tree of the four better treatments and the 
average yield of the four poorer treatments. T'rces receiving half their nitrogen 
as nitrate of soda and half as ammonium sulfate were most productive in both 
the 6- and 7-year yields, but in the 8-ycar average the results showed very 
slightly in favor of dried blood. All treatments exceeded the controls in all 
the throe periods. 

In a cover crop and fertilizer study with the peach F. S. Lagaasd found that 
check trees ripened their fruit at one time and yielded maturer and better 
colored ri*uils. Lagasse found that the Gallia Beauty or Red Rome apple 
compared quite closely with the origimil Rome with respect to i)ollinaling 
capacities. Tests of Williams, Rome, and Gallia Beauty pollen on Nyack 
Pippin blooms gave 10.3, 9.3, and 7.9 per cent of set, respectively. 

[Horticulture at the New York State Station| {Xew York State Sta, Rpt 
1031, pp, 40, 43, 43, '11-74, 75-02, -McIntosh apples witli only a trace of 

red or unevenly colored attained lull red in from two to three days upon ex¬ 
posure to full sunlight. The wave lengths most efficacious in color formation 
were found to lie between 3,600 and 4,600 a. u., that is, between the visible 
range and the ultra-violet. 

Studies of the composition of squashes and pumpkins revealed striking 
differences between varieties. Certain squashes were characterized by com¬ 
paratively high amounts of dry matter, due largely to liigh starch content 
Such varieties yielded a canned product of high consistency. High starch was 
generally correlated with high total solids and high insoluble matter. The 
greatest changes occurring during ripening were increases in weight and in the 
104670-32-8 
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proportion of dry matter to total weight. The relative amounts of various 
chemical constituents remained flx^d to an unespected degi’ee. The toughness 
of the shells apparently inc-Lcased without passing throu‘,h a maximum. 

Examinations of apples and cherries showed higher spray residues than 
usual, due to the dry conditions prevailing during the growing period. Wash¬ 
ing machines using diluio hydrochloric acid wervi highly cilivdent in removing 
spray residues, more so than were commercial dry cleaners, 

A McIntosh orchard under strip cultivation for some years and then placed 
in quack gi*ass responded markedly to nitrogen but very little to phosphorus 
and potassium. Similar results were obtained In a Rome orchard in quack 
grass sod. Marked variations were observed in the availability of different 
nitrogen fertilizers as applied over a period of years in four orchards con¬ 
taining three different varieties of apples. 

In a study of the reaction of ihe tissues of the apple tree to applications of 
nutrient salts it was found very difficuU to obtain duplicate samples of tissue 
which did not vary greatly in comimsitlon. Stage of maturity was an im¬ 
portant feature, growing tissue shoeing the effects of nutrients more readily 
ihan did mature tissue by being more variable. 

Mention is made of several promising new fruits, namely, the Gorham pear, 
the Early Rivers, Emperor Francis, and Victor cherries, the Stanley, Hall, and 
Albion plums, the Fredonia and Golden Muscat grapi^s, the Newburgh rasp¬ 
berry, and the Clermont, Culver, Cato, and Camden strawberries. A total of 
1,639 peach, nectarine, and apricot seedlings, 109 cherries, 87 plums, 003 pears, 
S27 apples, and 1,204 grapes were set out in the testing plats in the sirring 
of 1931. 

Cytological studies of the sex cells of fniits indicated that the chromosome 
is made up of at least t'^o substances, one of which, the slainablo core, 
is termed the “ chromonema.” Ruthenium tetroxlde was found useful in killing 
and fixing nuclear protoplasm. 

Tests conducted in the Hudson River Valley of several nitrogen fertilizers 
showed none of the newer materials to be outstanding for apples and cur¬ 
rants and indicated that the standard nitrogen fertilizers are equally as good 
if not hotter than the new. 

Nursery investigations indicated the desirability of raising plum and cherry 
seedlings In one year without transplanting and of growing apple and pear 
seedlings in dose plantings one year and then spacing more widely the second 
season so as to induce root branching. Cherry seed planted about October 1 
gave good results, but when planted in late November or December gave poor 
germination the next spring. Apple and pear seeds were swcessfuHy handled 
by artificially after-ripening the seed and spring planting. Pout moss was 
found an excellent cover for seedling beds. As to sources of seed, cherry 
and plum stocks from the nonirrigated sections of America gave the beat 
results. Among clonal rootstocks tested, Hatton XIII appeared especially 
promising for standard apples and Type IX for dwarf apples. A cover crop 
of white clover grown for two years greatly improved the tilth of nursery soil. 

Counts of the number of 2-ycar-old Montmorency trees budded on Mazzard 
and Mahaleb stocks showed 49.1 and 64.1 per cent of survival, respectively. 
Cherry stocks from sections having long growing seasons were not as success¬ 
ful, In general, as those from localities where stocks ripened earlier. The 
time of digging was also a factor, stock dug as early as October 12 giving no 
plants of sufficient vigor the next summer, whereas those dug November 15 
gave a 64 per cent stand of vigorous seedlings. Mahaleb roots withstood poor 
drainage better than Mazzards but not as well as Myrobalan plum and choke- 
cherry. I^eaf spot often interfered with the success of budding on Mazzard 
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roots by causing early defoliation, and sudi stocfes offered less resistance to 
winter injury. Sprayed Mazaards shov’cd no winter injury. 

The rooting: of mounded apple and quince stocks was Increased notably by 
broadcasting granulated peat between the ro\\-j and working it into the soil 
during tJie regular cultivation and mounding operations. The quality of the 
rooted plants from the peat-treuted areas was superior. Stocks tliat rooted 
readily from layers wez'e less benedted by peat than were difficult types. 

Observations on the growth of sweet cherry trees obtained from different 
nurserymen and stored under the same conditions showed marked differences 
In survival, varying from 7 to 100 per cenc. Coating with paraffin and wax 
and trenching in sand proved of no significance, but there was some slight 
benefit from pruning prior to storage. 

In fertilizer studies with vegetables, the highest returns were secured when 
liberal amounts of phosphorus were applied. When the phosphorus deficiency 
was met, nitrogen and potaiiSiom also increased yields, provided phosphorus 
was also increased. The cuminuous cropping of peas resulted in failure after 
the third year, and even when gi’own in a 4-ycar rotation the results were such 
as to indicate the need of a longer iutorval. Tomatoes grown continuously on 
the same soil produced satisfactorily, but at the end of 5 years yielded 30 per 
cent loss than tomatoes grown iu rotathm. A 1.20O-lb. per acre application of 
4-10—1 fertilizer uas move profitable v,iVi h)'natoes and cabbage than lesser 
amounts, but for beans, peas, sweet corn, and beets from 300 to GOO lbs. was all 
that could be applied prolUahly. Of four nitrogen fertilizers, nitrate of soda, 
ammonium sulfate, Ammo-Pbos, and Caluroa, used as side dressings for 
tomatoes, the ammonium sulfate was most proilrahle. 

Experiments in cooperation 'aith the U, S. Department of Agriculture in 
the placing of fei’tilizers for com, hoans, and peas showed the desirability of 
placing the fertilizer close to the seed but not in actual contact. Three highly 
promising strains of John Baer tomato were developed by breeding and selec¬ 
tion. Time of sow’lng experiments with tomatoes showed better results from 
delayed seeding, March 25 and April 10, than from early plantings, March 10. 
Sowing tomatoes directly In the cold frame and moving the plants thence to 
the field gave satisfactory results, especially when an extra inch of soil was 
filled in about the plants in the frame‘j. The application of complete fertilizer to 
tomatoes in the fiats apparently hastened maturity and increased yields. 

Golden Sunshine was the earliest of 30 yellow sw^eet corns tested. Hybrid 
Inbred strains of Golden Bantam I'cmurkahly uniform and yielded almost 
twice as much as open-pollinated strains. Despite the greater cost of inbred 
seed, the not profits were greatly increased. Vleld'' to the farmer were con¬ 
siderably higher from sweet com harvested for the cream style pack than for 
the whole kernel pack. 

Pea breeding begun in 192G yielded some promising strains. Over a G-year 
period early planting of peas gave the best results, despite the fact that 
freezes and snow frequently followed the earliest plantings. Rain or snow im¬ 
mediately following plantiug resulted in poor germination. Among promising 
new peas tested wore Maryland Alaska, Barlj Canner, Profusion, and Rice 
Producer. 

The Golden Delicious squash was found to yield a firm canned product and 
is suggested for blending with more watery varieties. The Connecticut Field 
pumpkin outyieldod Golden Delicious but yielded less in terms of the canned 
product. 

Notes are given on 840 varieties of beans consisting of Limas and bush and 
iwle varieties tested during the year. A promising dark green seedless strain 
of the Geneva cucumber was isolated in the greenhouse. 
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[Horticulture at the Porto Rico Station], T. B. McCleixand, R. L, Davis, 
and H. C. Henbicksein {Porto Etoo Sta. Bpt 1930, pp. 14-16, 19-21, 35-38, 
fig. 1). —^Favorable results secured with the Excelsa variety of coffee led to its 
recommendation for areas not suited to Arabian coffee because of soil depletion, 
sun exposure, or leaf miner injury. Large quantities of Excelsa and Arabian 
coffee seeds vrere distributed. QUricidia aeplum, a legume tree found well 
adapted at the station as a shade plant for coffee, was widely disseminated for 
trial. Well-fertilized Arabian coffee plants recovered more satisfactorily fol¬ 
lowing the hurricane than did undernourished plants. Plats receiving com¬ 
plete fertilizer at Las Vegas outylelded the controls more than 2.6 times. Am¬ 
monium sulfate proved a better source ot nitrogen in complete fertilizers for 
Bourbon coffee than did nitrate of soda. 

Wide differences found in the production of individual coconut palms receiv¬ 
ing the same fertilizer treatment are ascribed to inherent differences in the 
plants. 

The Venezuelan Black bean greatly outyielded the Full Measure and Burpee 
Stringless Green Pod varieties but was inferior in quality. Of five pole beans 
tested White Creaseback was the most productive, with Kentucky Wonder 
second. 

Mayaguez-1 sweet corn, as tested by several planters, was rather too small 
in the ear. First generation crosses were made between Mayaguez-1 and cer¬ 
tain starchy selfed lines. Corn was found too young for harvesting as long as 
any of the silks were living and resisted pulling from the ear. When harvested 
within a day or two after the silks had decayed the corn was prime for eating. 

Analysis of portions of citrus trees showed a rapid change in some of the 
carbohydrates and proteins unless the tissues were frozen immediat^y upon 
separation from the tree and kept frozen until needed. The moisture content 
of the leaves varied with that of the soil and air and with the species, but 
principally with the vegetative condition of the tree. Old, mature leaves from 
a normal grapefruit tree contained about 60 per cent of moisture, whereas new, 
partly developed leaves contained from 70 to 77 per cent. Neither nitrate nor 
ammonia nitrogen was found In any of the leaf tissues. Total nitrogen varied 
from about 2 per cent in the old leaves to 3.5 per cent m the young leaves. 
The amount of nitrogen extracted from fresh tissue with 80 per cent alcohol 
was a fairly constant percentage of the total, irrespective of the age of the leaf. 
Pentoses were not found in appreciable quantities. Monosaccharides, chiefly 
glucose, were always considerably higher in young leaves. Disaccharides 
varied with the time of day that samples were taken. Polysiiccharldos dif¬ 
fered with the age of the loaf and with Uie time of day that leaves were 
collected. Glucosides varied with the species and with vegatative vigor. Ox¬ 
idase was not found. Peroxidase was present In abundance. Reductase and 
tyrosinase were not present Catalase varied with the vegetative vigor of the 
tree. Diastase was plentiful in leaves of normal trees, being higher in partly 
mature than in very young or very old tissues, and invertase was present in 
all tissues examined. 

Observations on plant-ripened and green pineapples held at 40* F. for sev¬ 
eral days showed the green fruit to assume the usual yellow color and the 
plant-ripened fmit to undergo very little change. Smoking pineapple plants 
induced them to bloom in advance of the regular period. 

[Horticulture at the Virginia Station] (Yirginia Sta. Ept 1928-19S1, pp. 
3^4^) “'Trials conducted over a period of three years to determine the effects 
of applying nitrogen fertilizers at different times of year to Stayman Winesap 
apple trees showed an increased yield in every case, ^respective of the time 
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the fertilizer was applied. The average annual yield per tree from the plats 
which received ammonium sulfate, regardless of time applied, exceeded the 
yield of trees given nitrate of soda in March, though the latter trees yielded 
66 per cent more than did the cheek trees. 

A comparison over a period of six years of single and split applications of 
nitrogen fertilizer for York Imperial apples in an orchard near Winchester 
showed a significant gain in favor of splitting the application. 

Fall and spring applications of nitrogen fertilizer compared in a 16-year-old 
York Imperial orchard near Blacksburg were not found significantly different 
in their effect on yield, but the 4-lb. fall application of nitrate of soda did 
produce significantly longer terminal growth than was produced by the spring- 
fertilized trees. 

Experiments conducted over a period of four years Indicated that the paper 
carton is a satisfactory package for marketing apples. 

[Horticulture at the West Virginia Station] (West Tirginla 8ta. Bvh 244 
il9Sl), pp. SI, S2, SSS6 ),—Studies by H. E. Knowlton upon the pollination re¬ 
quirements of apples showed practically all varieties to set little fruit when 
self-pollinated, York Imperial being the only variety capable of producing a 
commercial crop when selfed. Varieties of the Winesap group were com- 
plerely self-sterile and also intersterile. Desirable combinations included Jon¬ 
athan and Delicious, Jonathan and Grimes, York Imperial and Home, and 
Northwestern and Delicious. 

As determined by K. 0. WesLover and P. W. Craig, strains of Barliana to¬ 
mato were the most productive during the early season, with Bonny Best 
leading over the entire season. 

Concerning the effect of available nitrogen fertilizers on the keeping quality 
of Black Twig and Stayman apples, Knowlton and M. B. Hoffman found no 
decrease in keeping quality as a result of fertilizer treatment, but the fruit of 
nitrated trees was poorer in color and somewhat softer in texture. The 
authors point out that imorly colored apples scald more readily in storage, are 
often too ripe when picked, and are inferior in dessert qualities. When both 
nitrate of soda and ammonium sulfate were applied to apples several weeks 
before blooming the results were equally satisfactory, but when applied at 
blooming time the nitrate of soda was superior. 

Ajs established by H. L. Crane, peach trees with large amounts of stored 
reserves suffered less bud killing than did trees with limited reserves. The 
maintenance of healthy foliage late in the season is deemed important, as is 
also fruit thinning to prevent overbearing. Light pruning of apples, peaches, 
plums, and cherries for the first few years produced larger and earlier fruiting 
trees than did heavy pruning. 

As reported by A. P. Dye, double-stemmed tomato plants sdelded more fruit 
than did plants with single stems or plants with the double stems tied together. 

Paper mulch experiments conducted by Westover, P. W. Craig, and B. N. 
McCubbin at Morgantown and at the Lakln Experiment Farm gave contrasting 
results. On the clay loam at Morgantown paper mulch more than doubled the 
yields of peppers, eggplants, and string beans, while at LaMn the increases 
from paper were insignificant 

Late thinning, 4 weeks before harvest of Elberta peaches was found by 
Knowlton and Hoffman to give as good results measured in fruit size as did 
thinning soon after the June drop. 

As determined by Dye, beutgrasses and mixtures containing Kentucky bluen 
grass, redtop, and white Dutch clover were best for lawns. The fescues were 
difficult to cut tended to bunch, and were unattractive in appearance. 
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Flower pot composition and its effect on plant growth, L. H. Jones 
{UasmchmetU Sta. Bui 277 (1931), pp. U7^101, figp, 4).~-Clay flower pots 
were found to adsorb a coiisidcrat)lo portion of the water applied L<» the soil 
within the pot. In a period of G.o hours porous pots lost by evaporation more 
than tw’ice the moisture given off by nonporous pot«. As a re.«ult, at the 
height of day Sv»ii in porous pots wa^ considerably cooier than that in tlie 
nonporous pots. At 12 noon the temperature of the soil mass in 3-In. con¬ 
tainers of clay, paper, peat, fiber, and glass was 8d, 102, So, 00, and lOo® F., 
respectively, yet no evidence was obtained of any effect of soil teiuperaiure on 
plant groTvth. 

The poor growth obtained in plain paper and paraffined paper pots was over¬ 
come by watering -vvith an ammonium sulfate solution, indicating a shortage 
of nitrogen, evidently used up by the organisms engaged in decomposing the 
pot itself. When the fibers of the pot were properly waterproo’ed it was found 
that as good plants could be groA\ n in paper containers as in glass. The most 
practical paper pot w’as one in which the fibers \/ere imprognate(i and bound 
together with asphalt. Glass containers eroded very satisfactory provided 
enough water was added to barely moisten the soil. Rubber pots coated with 
Bakelite varnish, with asphalt, and uncoated all proved satisfactory for 
growing plants. 

Onion culture, W. 0. SmoNO, H. H. Zimmerutt, and H. T. Cook (Virginia 
Truck Bui 72 (1930}, PP- 837-859, figs. 3).—In connection with a general 
discussion of onion growing, harvesting, and marketing, and oi fungus and 
bacterial diseases and Insect pests. Information is offered on the results of 
fertilizer tests conducted at Onley, Ta., from 1920 to 1030 with Ehenozer onion 
sets planted 4 in. apart in the row and with 28 in. between the rows. In general 
the treatments showed the importance of phosphorus, fertilizers without phos¬ 
phorus giving the lowest yields each year. Pliosphorus deficiency was evident 
in lighter green leaves and slower growth as well as decreased yield. Tlie 
highest average total yield was secured on a 4-10~S (N-P-K) 

The response of apples, cherries, and roses to fertilizer applications in 
the nursery, H, B, Tuket and K. D. Beasl fiVeir Yotb BUife 8ta. JJuL 599 
(1931), pp, 23, figs. 4). —^Fertilizer studies with McIntosh apples budded on 
French Crab and with Montmorency cherries on French-grown Mazzsird roots 
led to the general conclusion that on fertile, well-drained soils of w’estern New 
York apple and cherry nursery stock when wen cultivated does not resi>ond to 
applications of either natural or commercial manures. Tests with hybrid tea 
roses budded on muUiflora roots were not at all conclusive, duo to winter injury, 
but did suggest a response to nitrogen in greater growth and also in greater 
susceptibility to winter injury. 

The data from the apple and cherry experiments showed significant differences 
between certain treatments, but the differences were ol such small magnitude as 
to have in the author’s opinion no practical consideration. Drainage of soil 
was an important factor with cherries, these being injured by excesses of mois-* 
ture which had little or no effect on apples and roses. The uniform growth of 
the nursery trees suggested that the growth rate was governed more closely by 
such general climatic conditions as rainfall and temperature and by stored food 
materials than by applied fertilizers. 

Growing an orchard in Kansas, R. J. Babnbtt (Kansas 8ta. Bui 254 (1931), 
pp. 44^ figs. In addition to general information on the management of 
fruit orchards, the results of several experiments are presented. No material 
differences that could be attributed to fertilizer treatment were found either in 
growth or yi^d of clean*<niltivated apple trees fertilized with various commer- 
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cial materials and with manures. Of cover crops tested, winter vetch, rye, 
wheat, and Austrian field peas were found to be hardy, and of these four winter 
vetch and rye were the most valuable. The yields of air-dry material from 
plats on which 20, 30, and 40 lbs. of winter vetch seed was used per acre were 
4,460, 4,812, and n,750 lbs., respectively, the cost of the nitrogen obtained being 
4.2, 4.6, and 4.9 cts. per pound. 

The effect of pruning apple trees at planting time, J. Oskamf {"New 
Tork Cornell SUt. Mem. 138 (19Si), pp. 50, figs. 9 ).—Using 2-year-okl Baldwin, 
Delicious, ^Iclntosh, Northern Spy, and Rhode Island trees carefully graded 
and measured prior to planting in replicated plats, the author found that the 
severer the pruning at planting time the less the weight of the tree at the end 
of the first and second years. However, by the end of the third and fourth 
oeasons the effects of initial pruning were negligible except in the case of trees 
pruned to a whip ar planting. Heavy pruning resulted in slightly less loss of 
trees following transplanting, in a larger percentage of early opening buds, 
and in fewer growing points but longer and heavier terminal giowth. 

Weights of the trees obtained before planting when correlated with the 
weights of the above ground portion after four seasons in the orchard gave some 
Indication of a positive relationship. 

In general conclusion the author points ont the desirability of doing sufficient 
pruning on the 2-year-old apple tree at time of planting to correct existing 
framework defects. Delaying this corrective treatment until the tree has become 
established is considered less desirable. 

Some recent results in apple st'^rility studies, H. B. Knowlton (Amer, 
f^oc. EorL Set Proc., 26 {1029), pp. 62-6^; aU. in West Virginia m. Bui m 
{1931), p. 54 ).—^Briefly discussing the technic employed at the West Virginia 
Experiment Station in pollination studies, the author presents certain results 
obtained. The percentage set on six limbs of a Rome tree each pollinated with 
Northwestern Greening were 3, 8, 35, 8, 0, and 0, respectively. The percentage 
set, after the first drop, of Delicious pollinated with York, Grimes, Golden 
Delicious, Stayniaii, and Delicious were 24, 21, 34, 0, and 0, respectively, indi¬ 
cating that Delicious is self-sterile and that Stayman pollen is ineffective on 
Delicious. In the open orchard Delicious when planted in solid blocks set some 
fruit. Rome set practically no fruit when pollinated with Rome or Stayman. 
Delicious, York, Grimes, and Golden Delicious proved satisfactory pollinizers 
f(»r Rome. Rome X Gallia Beauty resulted in an unexpectedly high percentage 
of set. 

Btfeot of hydpogou-ion concentration on the growth of strawberries in 
sand and in soil, 0. R. Waltman {Kent%icky Bta. Bui 381 (1931), pp. 331-^358, 
figs. 7).-—Observations on new runner plants of the Mastodon Everbearing 
strawberry grown in the greenhouse in sand and in soil in which the reaction 
was maintained artificially over a pH range of 3 to 9 showed the best growth 
at a reaction of about 5.3 to 6.6. The response of soil-grown plants was very 
similar to that of sand-grown plants, but because of the buffer action of tbe soil 
the toxicity of extreme acidity or alkalinity was less marked and the action 
slower than in sand. Acidity at pH 4 was more harmful to plants than was 
alkalinity at pH 8 . In all experiments growth was better and fruiting larger 
at acid than at alkaline reactions. The reactions most favorable to growth were 
also most favorable to fruiting. 

Analyses of the plants for total nitrogen, nitrate nitrogen, total phosphorus, 
and phosphate phosphorus showed a distinct connection between soil reaction and 
composition. A tendency was noted toward the storage of total nitrogen In the 
crowns at the reactions most favorable to growth, Sti*awborrles evidently re- 
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quired a relatively large amount of phosphorus. The reaction of the soil ap¬ 
parently influenced the availability of phosphorus and acid reaction favored 
phosphorus utilization. However, the author believes that enough lime may be 
added to the soil to promote the growth of clover without making the soil 
reaction too alkaline for strawberries. 

Strawberry growing in Kansas, K. J. Babnett {Kansas Bta. Giro. 162 
{1931), pp. 15j figs, 6), —^Information of a general nature is presented. 

The use of performance records in laying ont a raspberry fertilizer ex¬ 
periment, M. B. Hoffman {Amer, 8oc. Hort Sai, Proc., 26 {1929), pp. 203-207, 
fig, 1; abs, in. West Virginia 8ta, Bui, 244 {19S1), p, 55), —statistical analysis 
of yields taken in 1929 following the laying out of a proposed fertilizer trial 
with the Latham raspberry but prior to the actual application of the fertilizers 
indicated that trustworthy results may be expected from the use of 30-ft. single 
row plats. The author expresses doubt whether this accuracy could be doubled 
without increasing plat length to impracticable limits. In comparing two plat 
lengths the differences were considered entirely significant if the difference be¬ 
tween their standard deviations was three or more times its probable error. In 
no instance did a plat length difference of 10 ft. give a significant value. 

rOBESTET 

A study of organic factors concerned In the decadence of birch on cut¬ 
over lands In noi*them Kew England, P. Spaulding and H. J. MaoAlonet 
{Jour, Forestry, 29 {1931), No, 8, pp, 1134-1149. figs. 8 ).— Discouraging results 
with small trees of paper birch {Betula papyrifera) and yellow birch {B, lutea) 
left after cutting led to a study which showed that the bronze birch borer 
{AgrUus anxius) and the root rot fungus {Annillaria mellea) were important 
factors in the rapid decadence of young birch trees. Following release the re¬ 
maining trees were subjected to a drastic change in environment, greater solar 
Intensity, greater drying in summer, and more severe freezing in winter, all of 
which tended to weaken the trees’ resistance to insects and fungL Incidentally 
logging injuries afforded an entry to fungi and to some extent to the borers. 
The authors suggest that relatively young trees should be chosen for release, 
especially in the case of paper birch, and that yellow birch should be released 
gradually and greater care exercised in logging so as to reduce injury to the 
remaining trees. 

The effect of pure coniferous stands on hardpan formation: A hypothe¬ 
sis, B. E- MAaTEix {Jour. Forestry, 29 (1931), No. 8, pp. 1173-1177) .—-The sug¬ 
gestion is made that the planting of pure stands of conifers on lime- 
containing soils may possibly Induce the formation of hardpan, which inter¬ 
feres with aeration, water and root movement, and finally with the welfare 
of the trees. The hypothesis is advanced that the greater acidity of the 
percolating waters under a pure conifer stand would tend toward a more 
rapid solution of the iron and aluminum compounds and their concentration 
in the subsoil to form hardpan. 

Pr^minary observotioxis on the use of clear cut strips in handling 
black spruce, T. Schantz-Hansen {Jour. Forestry, 29 {1931), No, 8, pp. 1168- 
1172, fig, i).—The clearing in 1927 of strips about 75 ft wide through a dense 
stand of black spruce approximately 120 years old was followed by rather 
heavy losses, 17 per cent of windthrown and 15 per cent of mortality, in the 
remaining trees in the following four seasons. However, from the stand¬ 
point of regeneration, the strip method of cutting is considered very satis¬ 
factory, the clearcut area averaging 9,333 seedlings per acre and the uncut 
strips 12,762. Only 6.4 per cent of the seedlings were advance reproduction. 
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The anntial collection of sphagnum moss from the swamp is believed a 
factor in the results, since in an adjacent uncut stand reproduction occurred 
only where the moss had been gathered. In conclusion the author suggests 
that strip cutting should be a successful method of reproducing black spruce 
where the timber is mature and is to be completely removed within the 
subsequent five years. 

[Soil moisture andL the germination and growth of seedling forest 
trees] {Arkansas 8ia, Bui B68 {1931) ^ p. 55). —Studies conducted by J. B. 
Cooper upon the relation of soil moisture to tree seed germination and to 
the growth of young seedlings showed considerable differences in the require¬ 
ments of different species. There was less effect from moisture variations 
with seedlings than with germinating seed. 

Western yellow pine seed extraction in the Black Hills, J. P. Oonnts 
{Jour, Forestry, t9 {1981), No. 8, pp. 1165-1167). —^A description is given of a 
simple yet successful seed extraction plant dependent on natural drying. 

Needle structure as an aid in distinguishing Colorado blue spruce from 
Engelmann spruce, H. P. Marco {Bot, Qas., 92 {1931), No. 4, pp. 446-U9, 
figs. 6). —^Working at Syracuse University, the author found that resin canals 
were lacking in most instances in the upper half of Engelmann spruce 
needles and invariably present In the Colorado blue spruce, suggesting a 
rather reliable means of distinguishing the two species provided an adequate 
number of needles are available for observation. 

Oleoresin production from longleaf pine defoliated by fire, E. Gebbt 
{Jour, Agr. Research [U. 8.}, 43 {1931), No. 9, p. 827-836, figs. 5). —Compara¬ 
tive records of oleoresin production of 40-year-old South Carolina longleaf 
pines, part subjected to ground fire and part to both ground fire and a crown 
fire sufiicient to scorch the foliage but not to kill the new leaf buds, showed 
a markedly reduced yield of oleoresin in the first year following the fire; 
in fact, over 50 per cent of the scorched trees were killed outright or ceased 
to exude oleoresin. The surviving trees yielded very poorly but recovered, 
so that the yield of resin per tree increased during the next two years even 
under the exploitation of ordinary commercial turpentining. 

An anatomical study of the wood collected from scorched trees in April 
following burning in November showed a retarded and enfeebled develop¬ 
ment of resin tissue, wood cells, and phloem. The reduction consisted chiefiy 
of missing annual growth rings, poorly developed summer wood, and reduced 
oleoresin-producing tissues. The subsequent recovery of the injured trees 
gave striking evidence of the potential energy and recuperative power of 
the longleaf pine. 

DISEASES OF PLANTS 

[Plant pathology at the Arkansas Station] {Arkansas 8ta, Bui 268 {1931), 
pp. 57-64).—^ studies by E. 0. Tullis upon the Identity of organisms causing 
the seedling blight of rice and upon methods of control, apparently diseased 
seeds of three varieties were surface sterilized and planted singly on sterile 
com meal agar. Dividing the fungi into two groups, fruiting and nonfruiting, 
there appeared in the first group Alternaria and Helminthosporium, and in 
the second group forms producing pycnosclerotia only. Over 60 per cent of 
the rice plants were killed by some fungus. 

Attempts by D. G. Carter and Tullis to control stem rot of rice by burning 
the stubble before plowing were quite successful, the burned plats having an 
average of 17.1 per cent of stem rot as compared with 42.7 per cent for the 
checks. In a series of fertilizer treatments, G. Janssen and Tullis found no oor- 
r^tion between the percentage of stem rot and yield, although yields weire 
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Increased by tbe fertilizera Of 15 varieties tested for resistance, 5 yielded 
welL 

As reported by Tullis, Janssen, and L. 0. Kapp, the tvpe oi hud no mate¬ 
rial effect In regard to the production of sterilily or strai'^ht Jiead of rice, but 
the treatment of any given soil aijpeaiod to be a factor. Aerated soils eoulain- 
ing relatively lar 2 :e amounts of humus or orbanic matter tended toward sterility. 

Studies by V. H. Young, J. 0. Ware, and Janssen sugsosted that the incidence 
of cotton wilt is materially reduced by fertilizers containing potash and that 
rust or potash hunger is reduced on the potash plat^. Thc*-e results were cou- 
iinned in 4 of 6 other tests, and in 1 of the 2 negative tests the cotton was found 
ro be badly affected with nematodes. Stable manure and potash lertilizers ef¬ 
fectively controlled rust in a field at Scott In a laboratoiy experiment, using 
glass jar cultures, no apparent control of cotton wilt was obtained by the use 
of imtash fertilizers, nor was any correlation seen between cotton wilt and soil 
type. Analyses showed, however, a relatively high potash content in these 
soils. Applications oi potassium to a rust-sick soil very low in potash mate¬ 
rially decreased both wilt and rust. Heavy applications of manure were also 
effective in reducing rust. 

That environment plajs an important part in the rapidity of infection by 
cotton wilt was determined by Young, Low soil temperature apparently in¬ 
hibited the early development of infection, and low soil molstare in midsummer 
also checked, its progress. 

Grape spraying experiments conducted by Young included a comparison of 
several materials for the control of black rot, excellent results being obtained 
with all mixtures. 

Ajs reported by Young and 0. K. McClelland, slight increases in yield fol¬ 
lowed the treatment of seed com with two commercial organic mercury 
materials. 

H. R. Rosen found fire blight very destructive to apples In 1930, killing 
practically 100 per cent of the blossoms of susceptible varieties in some cases. 
On the other hand, pears were quite free of blight, and no relation could be 
seen between the presence of pear trees and the blighting of apples. The 
serious attack on apple blossoms led to the hyi^othesis that the carrying agent 
was a blossom visitor and that rain and wind likely had little to do with 
dissemination. Fire blight was Isolared in summer and winter from beehives 
located in Infested apple orchards. An organism quite dilferent from the or¬ 
dinary fire blight was Isolated several diiCerent times from diseased pear ma¬ 
terial, No oozing occurred irom overwinlereu material jirior to the appearance 
of the first spring blight, suggesting that no correlation exists between first 
blossom blight and the overwintering in blighted twigs and limbs. Twig blight 
occurring In July was, however, traced to the previous year’s blight. 

The tip and margin burn of potatoes was not controlled in experiments at 
the Fruit and Truck Substation by applications of either Bordeaux mixture or 
monohydrated copper sulfate dust 

[Plant pathology at the Delaware {Station] {Delawan'e Sia. Bui. 172 (1931), 
pp. 4^0 ).—^As reported by T. F, Manns, formaldehyde proved the most effi¬ 
cient and economical soil disinfectant for sweetpotato seed beds. Somewhat 
better results were secured, however, with clean soil than with formaldehyde. 
In the cooperative experiment with the Georgia Experiment Station, tomato 
plants grown in Georgia in beds sprayed with various materials were tested by 
Manns in regard to disease behavior in Delaware. All spray treatments were 
apparently beneficial as determined by survival and lower percentage of badly 
blighted planta 



1^>32] diseases OE PLANTS 643 

No evideLce was obtained by Manns that peach yellows or little peach is 
disseminated tlirough rlie pollen cariled by insects. 

In studies by J. F. Adams upon diseases ol cucurbits, the Persian variety of 
melon V'ab found higuly susceptible to anthracnose, and copper sprays or dusts 
failed to give control. Copper nitrate and copper sulfate supplied to plants In 
diluted form m an attempt to build up resistance proved toxic in all strengths 
used. The two most important diseases of soybeans, Septoria glycines and 
Bacterium phabeoli hojense, were reduced almost one-half in 1930 by the drought. 

AdamB, wo..king on the bacterial spot (Bacterium prunl) of the peach, tested 
various mercuric compounds, hydrated lime, and Penetrol, without conclusive 
results du^ to a complication of arsenical burning. Using zinc sulfate in crystal 
and powdered forms with various brands of dry sulfur, Adams found that 
certain diy sulfur mixturf^s when combined with zinc sulfate reduced or elimi¬ 
nated the germicidal properties ol the latter. Certain spray mixtures were 
found to carry a bacterial flora. Toxicity tests showed that B, prunf has a 
lower lethal point than Bacillus amylovorus, Blackleaf 40 (1-800) and lead 
arsenate (1.5 lbs. in 60 gal.j showed no germicidal properties against B. pruni, 
but lead arbcnato added to Oxo-Bordeaux reduced the lethal point for both B. 
amylovonift and B. prunL Buds taken from noninfected and infected Blberta 
twigs yielded isolations of B, pruni in only one case. Twigs infested with 
Oriental peach moth yielded no B. pruni and only 20 per cent of the twigs 
carrying J5. pruni cankers yielded infection. CJopper sulfate and zinc sulfate 
applied May 12 as a top-dressing to peach trees resnlled in the development 
within 10 days of a typical shot hole effect in the older leaves, gradually pro¬ 
gressing to the younger foliage. Analyses of the leaves of treated and untreated 
trees showed scarcely any difference in copper content, nor could any effect be 
seen on B, pruni infection. 

The results of tests conducted by Adams of various spray materials and com¬ 
binations thereof are presented chiefly in tabular form. 

Isolations from root rot observed in the strawberry showed the consistent 
presence of an Actinomyces sp. Foliage injury of peach from sprays is said to 
be directly associated with the basic materials, namely, sulfnr or lead arsenate, 
and indirectly with the vigor and age of the tree, the quantity of sj»ray ap¬ 
plied, etc. Sulfur injury usually appeared following late applications under 
conditions of high temperature and drought. 

[Plant pathology at the New York State Station] (Ncic Yorb tState 8ta. 
Bpt t93J. pp, 99-3J, 92, 95).—Studies in the control of root diseases of the 

pea bhowed Unit root rof is mneh more severe on nntiled than on tiled land, 
and more destructive to peas growing between the tile lines than directly over 
them. The disease was worse on soil packed by the fitting tools than on 
unpacked soil. Observations on peas grown under Irrigation showed that the 
disease develops more intensively in soil with high water contenc or with high 
water-holding capacity. The practical suggestion is made that peas be grown 
on well-drained soil. Several soil treatments, including the application of land 
plaster, gave promising results. 

One unnamed seedling black raspberry was found highly klendusic (disease 
escaping) but very susceptible to red mosaic. In a stand of some 130 plants, 
only one showed the disease in a 3-year period, whereas in the Dundee variety, 
planted adjacently, high percentages of red mosaic were evident. Among red 
raspberry seedlings, the progeny of Newman X Herbert was outstanding in 
klendusity or immunity and resistance to both yellow and red mosaic. Seasonal 
weather conditions played a rdle in the outward manifestation of mosaic. Yel¬ 
low mosaic in red raspbefries was strongly expressed in 1930, while in 1031 
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difficulty was encountered in detecting its presence. On the other hand, red 
mosaic was strongly evident in 1931. The 1931 season was favorable for the 
minimum injury by red mosaic to the vigor of the fruiting canes of the black 
rafi 5 )berry. 

Although stimulation of growth sometimes followed the treatment of vegetable 
seed with copper and mercury compounds, no consistent benefit could be 
assigned. With Lima beans retardation of growth followed treatment with 
mercurials. Under soil and weather conditions favoring germination and rapid 
growth, no increase in stand followed the treating of seed with organic 
mercurials. Seed was safely dusted at any time, but mercurials in solution were 
harmful if applied more than a month in advance of planting. Hot water treat¬ 
ment was most harmful to seeds of low vitality and with strong seed was best 
used a short time prior to planting. 

The severity of apple scab was found in experiments in the Hudson Valley 
to depend on the number of overwintering scabby leaves and on temperature 
and rainfall in the spring. The critical period of infection was from the time 
buds showed green until about 2 to 4 weeks after petal fall. The most important 
spray varied with seasons, but complete coverage was always important. The 
results of tests of various sprays for scab control are discussed. Lime-sulfur 
was superior to dry-mix where scab outbreaks were severe, and scab lesions 
on the foliage were satisfactorily burned out with lime-sulfur. It is suggested 
that lime-sulfur be always used In the preblossom, calyx, and perhaps the first 
cover sprays. Some evidence was obtained that scab may be controlled by lime- 
sulfur applied within two days after an infection period has begun, but such 
delayed treatments are not recommended except in emergency. The addition 
of copperas to lime-sulfur did not reduce foliage injury, but lime-sulfur and 
dry-mix used half and half was decidedly less harmful ^an lime-sulfur alone 
or lime-sulfur plus copperas. The vigor of the tree, the method of spray, and 
the amount of spray applied influenced the extent of the injury. 

Of 300 odd lots of cabbage seed tested for germination before and after hot 
water treatment, only an occasional lot .was injured. 

[Plant pathology at the Virginia Station] [Virginia 8ta. Bpt, 1928-19$!, 
pp. 28-34, 30 ).—^About 2,000 individuals of the apple family were tested for 
resistance to black root rot and none found fuUy immune. Attempts to control 
root rot by sterilizing with steam gave some promise, but acetic acid did not 
prove satisfactory. 

Crosses were made between the navy bean and the Improved Goddard, and 
between Kentucky Wonder and Marblehead Pole in an attempt to develop rust 
resistant types. Resistance was found dominant, and segregation In the Pa 
generation conformed in general with the Mendelian expectation. Some of the 
resistant Kentucky Wonder strains were found good enough for distribution. 

Infection with ring spot of tobacco was secured on 37 different genera of 
plants representing 17 families. Among susceptible plants were tobacco, egg¬ 
plant, cantaloupe, cucumber, pumpkin, watermelon, beans, cowpeas, okra, sun¬ 
flower, and castor bean. Infection was obtained by swabbing, needle puncture, 
injections, and grafting, the most effective means being swabbing. The virus 
did not usually survive more than 24 hours in expressed juices, except at very 
low temperatures. The drying of infected leaves destroyed the virus. 

Certain viruses from sweetclover, yellow ironweed, petunia, and squash pro¬ 
duced ling i^ot symptoms In tobacco, but in a mild degree which suggested 
attenuated forms. The virus failed to hibernate in the rootB of the pokeweed. 
Ring spot virus was precipitated and separated from juice with either alcohol or 
acetone and recovered in water without loss of Infective capacity. Diluting 
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1 to 1,000 did not destroy Infectiousness. No evidence was seen that the dis¬ 
ease survives readily in the seed of tobacco, but was apparently easily trans¬ 
mitted through petunia seed. 

Tomato plants became inoculated when grafted on diseased tobacco. 

Juglone, isolated from the roots of the black walnut, proved toxic to alfalfa 
and tomato when injected therein. Differences in susceptibility are believed 
due to the capacity of various plants for reducing the toxic qulnonc to its 
hydroform. 

Drought spot of tobacco was found to be a disease of the mature plant and to 
be increased by nitrogen applications and decreased by potassium and chlorine. 
Abnormal water relations in themselves did not produce drougit spot! but when 
combined with a lack of vigor from other causes did influence spot appearance. 

Rust resistant hybrid snapdragons obtained from Purdue University bred 
true for resistance, and some progress was made in the selection of the resistant 
types. 

Studies at the Winchester fleld laboratory showed that the ascospores of 
apple scab under average conditions are not liberated before the middle of April 
nor later than the middle of June. There were 12 periods of ejection in the 
ordinary season. For the control of cedar rust, it is advised that all cedars be 
eradicated within two miles of apple orchards. The intensity of infection 
rated at 100 at 1 mile distance became 32 at 2 miles and 4 at 2.5 miles. Tests 
over a 13-year period showed rainfall to be the most important factor concerned 
in disease outbreaks. Chemical hydrated lime was found an excellent form of 
lime for making Bordeaux mixture. Thinning of apples increased total pro¬ 
duction and quality. Gray nickel flotation sulfur gave the best control of 
powdery mildew of the apple. Water core of apples disappeared during storage. 

Studies at the Piedmont fleld laboratory showed calcium monosulfide to be 
an excellent new material for the control of apple scab and for the summer 
spraying of peaches. Waste sulfite liquor from paper mills was found a satis¬ 
factory substitute for calcium caseinate in the preparation of certain sprays. 
Zinc Bordeaux mixture was found a successful spray for the peach. The 
composition of a new dry-mix lime-sulfur known as the Virginia dry-mix is 
outlined. 

[Plant pathology at the West Virginia Station] {West Virginia 8ta, Bill, 
2U pp, 30f 81, Crossing the Black Mesdag oat, a variety 

resistant to both loose and covered smut, with the Gopher, a high yielding but 
moderately susceptible variety, R. J. Garber and N. J. Giddings found that 
resistance to smut Is a definitely inherited character. A few promising white- 
seeded resistant seedlings resembling the Gopher parent were obtained. 

Garber and M. M. Hoover studying the susceptibility of a large number of 
inbred strains of com to the smut disease found a wide range of susceptibility 
from extreme susceptibility to extreme I'esistance. The strains also differed 
markedly with respect to the portion of the plant affected. None of the immune 
strains had sufllcient vigor or yielding capacity to make them valuable com¬ 
mercially but are being used in further hybridization. 

Attempts by Garber and T. C. McUvaine in cooperation with the U. S. 
Department of Agriculture to breed high-yielding root rot (Thielavia) resistant 
strains of tobacco by crossing the Maryland Mammoth, a high-yielding sus¬ 
ceptible variety, with the resistant Burley strain were not successful, the 
hybrids being of poor quality. 

Observations by 0. R. Orton and A. Berg in an experimental orchard at 
Wardensvllle showed 11 of the 66 apple varieties present to be practically 
Immune to cedar rust infection. In this group were Arkansas Black, Delicious, 
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rameuse, Gravenslein, King David, Kinnard, Mclntosli, Mann, Northwestern 
Greening, Starking, and Wolf River, AnolLer group of 13 varielle*^ including 
Baldwin, Grimes Golden, and Wine>ap were found highly resistant. Some 
indication was obtained that red cedars may also difeer in their suscoptihilily 
to cedar rubt, and propagation of apparently resisiant tjT^'S was iuiliafed. 

Studies by L. H. Leonirn upon the conditions surrounding corn root rot 
infection caused by Fusariuhi moniUto'*me suggested chat the disease is rela¬ 
tively unimportant when infected seed is planted after the .soil has become 
sufficiently warm to favor rapid growth of the seedling. Inoculum introduced 
into the soil near the roots caused little or no permonent injury when the 
weather was favorable to growih. Certain strains of the fumui? Isohu*^ from 
diseased corn dissociated into many variants which dificered with respect to 
pporulation, color, mycelial development, sensitivity to toxic substances, and in 
pathogenicity. It is belie'^’ocl that similar phenomena ot*cur under natural con¬ 
ditions. Attempts CO syntliesize paiticular variants by mixing various strains 
were unsuccessful, and the results are believed to indicate the unlikelihood thai 
new variants arise in this manner. 

A Russian variety of w’atermolon was found by E. C. Sherwood to possess 
Immunity to the wilt-producing fungus F. nheum. Unfortunately this melon 
is inedible, but it is being used Ixi crosses wdth commercial varieties. 

Two typos of apple mea'^les, namely, puirtular measles and blister measles, 
were distinguished by Berg. The former displayed its maximum virulence on 
the Red Astrachan and tlie latter on Delicious. Pustular measles was infectious 
in the orchard. 

Seven sprays of Bordeaux mixture increased the yield of potatoes more than 
100 per cent above the checks, whereas dusting gave 35 per cent inoroaso. It 
was evident that copper in liquid form is more efiPe(*rive than in dusts for 
controlling hopper burn, the chief cause of decreased yit^lOs. 

Of 85 cultures of Phytophthora studied, 40 were found heterothallic. Of the 
remaining 45, some were homothalllc and some showed no sexual reaction in 
any combination. 

Seed-home parasites: A bibliography, C. R, Orton (Wcs* Virginia Sta, 
BuL 245 pp. -}7).—Dibcubc»ing briefly the early history of seed trans¬ 

mission of parasites, their economic importance, manner in which patliogenes 
are seed borne, nature of the pnrasi^-es, ajid commercial aspecls, a list is pre¬ 
sented of seed-home parasites accompanied by the more Important references 
and sometimes by brief mention of the manner of inlectlon and of the method of 
control. The term “ si»ed” is used in its bot.^iiical sense, and the paper does not, 
therefore, include mention of bulbs, conns, tubers, etc. 

Studies on the rariability and dissociations in the }j;cnus Fusarium, 
L. n. Leonimj (Phytopathology, 19 (1929), No. 9, yp, 753-868, pl^, 18: ahs. 
in West Virginia 8ia, BuL 244 (1031), p. 51).—Tliis account is prefaced by 
Sherbakoff, who, in i-eferring to his own relevant statements previously noted 
(B S. R., 33, p. 849), states that if emphasis be duly placed on the conditional 
variability, the facts in general now stand much as they did In 1915. 

The present author states that, notwithstanding the great variability, the in¬ 
consistency of certain morphological and physiological characters, and the ap¬ 
pearance of a number of new characteristics in many fusarla, a certain specific 
line of behavior persists throughout all of the strains and variants of a given 
fungus species. None of the tests, used alone or in combination, are considered 
as dependable jfor the Identification of species or varieties, though if added to 
the more stable morphological and physiological characters such tests may solve 
some of the perplexing questions in the taxonomy of fungi. The presence of 
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distinct si mins and variants within the specias and their decidedly different 
reactions are considered to indicate that the concept of the species should not 
be that of a sinale oi'JGfanixm but that of a group of organisuis having in general 
the srme pidncipal characters. It was Intended to trace in these studies the 
variability of st)ecios of Fu&arium and “ to deuionslrute the continuity of the 
specific path which is believed to persist in all the strains of a given species 
regardless of numerous sharp deviation? from the known specific behavior.” 

The cultures, some 220 in number, used in this work comprised fusaria under 
96 separate specific and varietal names. Some, originally received from different 
sources (2-7), have been for convenience called strains in this work. During 
the study of these cultures, all supposed to be pure, many which showed seg¬ 
mentations in the colonies were separated in pure culture and termed valiants. 
Some of these reverted or fluctuated, some remained different. All were tested 
In connection with colony growth rate, color and spore mass production on five 
different agars, sporulatlon on malt extract agar, growth at 5, 26, 34, and 37.6® 
0., growth and reproduction in presence of nine different concentrations of tar¬ 
taric acid, growth in presence of two concentrations oi tannic acid, two of mer- 
curochrome, five of malachite green, two of iodic acid, one of phenylacetic acid, 
two of sodium diiiltrophenoxlde. and three concentrations of sodium tribrom- 
phenate. 

The tests showed decidedly different reactions, not only for different species 
but also for strains and variants of a given species, though many strains and 
some closely related species i&huwed strikingly similar responses. “ Even under 
controlled conditions the reaction and behavior of many organisms are 
extremely erratic.” 

Further studies on Penicilllam Injury to corn, H. Johann, J. B. Holbert, 
and J, G. Dickson (Jour.Agr. Besearch lU, iSf.], 4S (19U), 'No. S, pp. 757-750, 
pl8. 2, figs. 17).—In this cooperative study between the University of Wisconsin 
and the (J. S. Department of Agriculture, it was observed that the symptoms of 
injury following inoculation of corn seedlings with PenicilUum ojsaliGam were 
similar in the greenhouse and field. Certain inbred strains of com growing 
in the field at Bloomington, Ill., were entirely destroyed following inoculation 
at pltmtlng time, and yields were reduced in all cases. Wide differences In 
resistance were obsexved In inbred strains of dent corn both In the field and 
greenhouse. Injuries as measured by stand and yield were greater in com 
grown on fertilized than on unfertilized soils. 

Observations on the Fa generation of crosses between (1) resistam: strains, 
(2) susceptible strains, and (3) resistant and susceptible strains showed high 
resistance, high susceptibility, and high sas<*ept ibillty, respectively. Corn plants 
from fully viable and nearly disease-free seed selected fioni plants not injured 
by cold prior to maturity were more resistant to Peniclllium than was com 
grown from seed of comparable viability but selected from plants killed by 
cold prior to maturity. In the greenhouse the most severe blighting occurred 
at temperatures of from 24 to 28® C. 

P. o:ralicum was not found entering vigorous living cells. A toxic substance^ 
possibly oxalic acid, injured or killed the cells in advance of the fungus, and 
eonditioiLS promoting an early production and absorption of comparatively 
large amounts of oxalic acid favored infection. If too much oxalic acid was 
produced before the seedling had established a separate existence, blighting 
likely resulted. 

It Is deemed possible that low relative humidity, which increases the rate of 
transpiration, Is more conducive to blighting than Is high temperature alone. 

Breeding com for resistance to smut (Ustilago zeae), B. J. Gashes and 
K. S. QtnssNBEBBT (Jour. Amer. Sioo. Agron.^ 17 (192$), No. 3, pp. 132^140^ 
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fig, i).—^Noting the contributions by Jones (E. S. B., 41, p. 747) and by Hayes 
et al. (E. S. R., 56, p. 241), the authors offer further data to show that the 
difference in smut reaction of self-fertilized corn strains is genetic in character. 

“The self-fertilization of maize rapidly leads to the isohition of relatively 
homozygous strains. These strains differ strikingly with regard to their sus¬ 
ceptibility to corn smut {V. seae), and those differences persist throughout 
successive self-fertilized generations. Susceptible strains seem to show a 
genetic difference with regard to tlie place of infection on the plants.” 

Seed treatment and cultural practices are precluded as control measures, 
the production of smut-resistant varieties appearing to be the most promising 
method of smut control. “A direct method of accomplishing this aim is first 
to isolate smut-resistant strains of maize by continued self-fertilization and then 
to combine the resistant strains hy hybridization.” 

The relation of smnt infection to yield in maize, B. J. GABSsa and M. M. 
Hooves (Jonr. Amer, Soc. Agroii.^ 20 (1928), No, 7, pp, 735-746; abs, in West 
Virginia Sta, Bui 24 {1931), p, 52), —^The present paper* presents data in con¬ 
tinuation of the work noted above. The same general plan has been followed 
in the last three years as previously, except that each com strain has been 
grown in duplicate rows of 60 single-stalk hills per row, and the notes have been 
taken three times each season, after the corn had silked, some four to six weeks 
later, and after the com was husked. 

Barrenness of the host caused by the smut is supposed to be the most impor¬ 
tant factor in yield reduction. Unexpectedly, the average yield of tassel-in¬ 
fected plants, when, in spite of such infection, barrenness was not induced, was 
greater than that of noninfected plants of the same genotype. This greater 
yield of tassel-infected plants is discussed, with recognition of the possibility 
of a stimulation-effect. In this calculation, lowering of quality was not included 
as a factor. 

Both the Investigation at the Minnesota Experiment Station and the more 
recent one herein reported show that it is possible to isolate selfed corn strains 
differing strikingly as regards smut resistance, also that certain strains present 
susceptibility In certain regions of the plant, though the cause of this has not 
yet been ascertained. 

Fungous diseases of the cultivated cranberry, 0. L. Sheak, N. E. Stevens, 
and H, F. Bain (U. Dept, Agr,, Tech, Bui, 258 {1981), pp. 58, pis, figs, 89 ,)— 
Summing up the results of 30 years’ studies, much of which has been reported 
on from time to time, the authors present technical descriptions, sni)plcraentcd 
in most cases by illustrations, of 38 of the more common species of fungi occur¬ 
ring on the cranberry. The fungi are grouped Into three divisions, (1) impor¬ 
tant rot fungi, (2) fungi causing diseases of cranberry vines, and (3) cranberry 
fungi of minor importance. A total of 31 other species of rather infrequent 
occurrence is listed. 

The physiology of the rot fungi is discussed with relation to the time of in¬ 
fection, the manner of dissemination, acidity and temperature relations, anti 
abundance as Influenced by environment. 

Control measures are given for six vine diseases caused by fungi and for 
various fruit rots. 


ECOHOIHIC ZOOIOGY—EHTOMOIOGT 

The measurement and control of atmospheric humidity iu relation to 
entomological problems, P. A. Buxton {Bui Ent, Research, 22 {1981), No, 8, 
pp. i81-447, figs, 9). —^Following an introduction the author deals with methods 
of measurement (pp. 484r-441) and methods of control of humidity (pp. 441-446). 
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The thermopile for temperatiire determinations in entomology, W. 
Robinson {Ann. But. 800 , Amer.^ 24 {1931), No. 2, pp. 417-ji2S, fig,s. 5 ).— ^This 
account includes a description of the construction of the thermopile, mainte¬ 
nance of the “cold junction” temperature, calibration, and the manner of 
applying the constant obtained by calibration. 

[Report of work in entomology at the Arkansas Station] {Arkansas 8ta. 
Bill, 268 {1931), pp. 4 ^ 43 ),—A brief account is given of the rice water weevil, 
work with which was conducted by D. Isely and H. H. Schwardt with a view 
to determining the extent of its injury and means for preventing it. Exi)eri- 
mental work w'^as conducted at the Rice Substation, the comparative yields of 
drained and undrained plats being reported upon in tabular form. It was 
found that in all the late-drained plats the yield was higher than in the nearest 
check plat. In the early-drained plats which were given sufiBcient drying, the 
average yield was also higher than that of the checks, although all plats were 
not consistent in this respect. This increase in yield might be attributed to 
causes other than prevention of insect damage. However, counts of larvae 
among the rice roots uere made at approximately weekly Intervals and the 
lower yields of the cheek plats were correlated with the greater abundance of 
larvae in these plats. The root weights of plants from the check plats were 
much smaller when larval feeding was heaviest. 

A brief account is given by Isely of the garden webworm, scattered outbreaks 
of which occurred in the State in 1924, 1926, 1929, and 1931. It is pointed out 
that while this webworm attacks a wide range of food plants its favorite hosts 
in the State appeared to be pigweed {Amarmthus sp.) and alfalfa. Infestations 
on cotton usually arising from one of these two hosts. Its life cycle is com¬ 
pleted in about a month in midsummer. The pest can be easily controlled by 
dusting with calcium arsenate in the same manner as for the cotton worm. 

In the study of horseflies by Schwardt (E, S. R., 64, p. 454) the work on the 
biology of TaMnus Uneola, which included the rearing of over 200 individuals 
from the egg to the adult stage, was completed late in 1930. The eggs are 
deposited on vegetation in masses of from 300 to 450. Upon hatching out the 
larvae drop to the mud below into which they burrow to spend their entire 
larval and pupal periods. Larvae reared in the insectary required from 29 to 
92 days to become lull grown, 48.8 days being the average period. The pupal 
period required an average of 8.1 daj^s, and the preoviposition period was 9 
days. An average of 69.9 days was required for the life cycle of a generation. 
This species was found to have two generations a year in the northwestern part 
of the State, larvae from egg masses hatching as late as July 25 having pro¬ 
duced adults before October 1 of the same year. 

The lesser grain borer {RM^opertJia domnloa Eab.), which was introduced 
in large numbers in imports of Australian wheat during the World War, has 
become of increasing importance in the United States. It has been found in 
Arkansas in numbers at Bentonville, Fayetteville, and Stuttgart, its greatest 
injury in the State being done to stored com and rice. Observations of its 
life history made by Schwardt during 1931 are briefly referred to. 

A study made of the life history of the eastern tent caterpillar by W. J. 
Baerg is briefly noted. 

In work with the strawberry weevil Baerg found the most satisfactory pre¬ 
ventive measure to consist in the growing of immune varieties, such as Aroma 
and Premier. Dusting with a mixture of one pari of powdered lead arsenate 
to 3 or 4 parts of hydrated lime gave good control in 1931. While under favor¬ 
able conditions a single application may be su/Rcient, it is considered best to 
repeat it after five or six days. 

104676—32-4 
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fKeport of the department of entomology], L. A. Steak an<1 L, L. 
Williams (Delaware Sta. BuL 112 (iOSl], pit, 30-^6 ).—^In reporting upon the 
codling moth, of -which there was a tremendous increase in 1030, it Is Mate<l 
thot the spray program was totally inadequate in the most seriously Infested 
area. A campaign tliat was commenced to prevent ropeliUon (n* the losses, in 
addition to spraying and supplementary measures (scraping and handing oi 
trees, disposal of infested drop and cull apples, and housing of Infested con¬ 
tainers) included the organization of community effort in lUo aijplicMtion of 
such control measures. Notwithstanding this effort, survival from hibernation 
was high, resulting in an overwintered population unquestionably In excess of 
that for a normal season. Bait pan collections at Camden and Bridgeville 
indicated two distinct periods of moth activity, the first immediately following 
the peak of emergence in the orchard (May 22 to June 6) and the second 
subsequent to the maximum emergence from packing houses (June 19 to 26). 
The apple spray program had been thoroughly revamped, and the immediate 
results of the campaign were indicated by the fact that the first brood in 1931 
at its peak caused generally less injury than did that of 1930, the early season 
Infestation being almost directly proportionate with the effort of individual 
growers in applying the control measures recommended. 

Work with the grape leafhopper, which appeared in almost unprecedented 
numbers in 1930, indicated that 40 per cent nicotine sulfate, when included in 
the last or 10-day spray of the grape spray program, was applie<l too early to 
secure most effective control. An experimental spray of 40 per cent nicotine 
sulfate at the 1 to 800 dilution with Penetrol, 1 to 200, applied with 250 lbs. 
pressure from both sides of the row, with a 4-ft. rod containing three nozzles 
directed upward, gave practically 100 per cent kill. The recommended spray of 
Bordeaux, 6-12-100, dry arsenate of lead, 4 lbs. to 100, fish oil, 1 pint to 100, 
and 40 per cent nicotine sulfate, 1 to 800, effected likewise substantial decreases 
in population varying from 50 to 75 per cent 

In seasonal life history work with the plum curculio In 1930 it was found 
that certain curculio from southern Delaware are apparenily capable of develop¬ 
ing a second brood at all points in the State, while those from central and 
northern Delaware produce only a single brood when roared under identical 
conditions. The existence of one- and two-brooded strains of this insect is 
indicated. In referring to the ratlier general decrease in the population ot 
the curculio in the southern part of the State In 1931 as compared with 1930, 
It is pointed oul that in addition to crop failure of the preferred host and the 
effect of heal and severe drought the common parasite Ti'iaspln cinruUmns 
Mtch its effecting an appreciable and increasing reduction in the numbers of 
the pest 

In referring to the work with the grape berry moth it is pointed out that 
tlie two complete broods and a partial third brood developing in the State ea<*h 
year overlap sufficiently to provide, if unchecked, a continuous and progressive 
increase in infestation throughout the season. Vineyard sanitation Is the most 
important consideration in its control, and in conjunction with thorough and 
timely spraying with proper equipment should adequately curb its activities 
under average conditions of infestation. The 10-day, preblossom, and post¬ 
blossom applications of the recommended grape spray program, including Bor¬ 
deaux, 6-12-100, and lead arsenate at the rate of 4 lbs. and fish oil at the rate 
of 4 oz. by weight to each pound of insoluble material per 100 gal. of water, In 
the succession named, have been found to be the most effective sprays in grape 
bearry moth control. 

Due to unfavorable conditions during the winter a high mortality of the 
oriental fruit moth occurred and the spring brood in 1930 was of moderate pro- 
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portions. Parasitism of the twig-infested firbt and second broods of larrae 
amounted to 17 and S4 per <’ent. respectively, with Macrooentrus am-yllvora 
Roh. and J/. delUatV'i Cress, the principal species concerned. 

Florida truck and garden insects, J. R. Watso:^ (Florida Sita, Bui 2$2 
iX9SJ), pp. 112, figs. 59).—This is a revision of Bulledn 151 (E. S. R., 41, p. 
453). 

[Work with economic insects at the New York State Station] (Netc York 
State Sta. Bpt. 1931, pp, 40--11, fig. 1 ).—further studies of economic insects 
^E. S. R., 04, p. -135' It was found in work with new insecticides for the control 
of the codling moth that summer oils used alone are not equal in effectiveness 
to arsoaate oi xoad. They may. however, prG\e ot value as a substitute for 
the last summer application of an arsenical since they do not Increase the 
arsenical dei>ubii on the fruit and are effective for a time as ovicides. It Is 
pointed out that the addition of nicotine sulfate Increased the efficiency of oil 
sprays, and the cor’binatioii of lord arsenate J'nd oil makes an effective treat¬ 
ment for the coding moth. Repeated tests have shown that when more than 
two appMcatiOR« of summer oils are made theie is considerable danger of 
rubbetiiig of apjjles. 

Work with the fruit tree leaf roller over a period of years has sho^vn that 
ton much depen lonce bh uld not be placed on the arsenical sprays, due to 
uolavoral'h* climatic conditions that may appear. Not all oils have been found 
equally elficient, and the various tar wabhes after 3 years of trial have proved 
to be of little value for this pest. Tue at»pllcation of arsenleals f<»r the codling 
moth has been lound to be ^"aluable in reducing injury by the red banded leaf 
roller (EuUa relutlnana Walk.), a pest that is on the Increase, tl'e late summer 
feeding of the larvae on the fruit being noticeable in many orchards. 

Tar waohes proved very elVoctive ovicides in combating the rosy apple 
aphid, altliough injury in some instances was caused to fruit buds. 

A study of the letiflioppors has sliovm that injury to orchards in western 
New York is largely due to TyphlocyVa pomurla McAtee and Empoasca fabae 
Harr. While the apple leiifhopper is also common, its injury is usually unim¬ 
portant. The nymphs of T. pomaria are practically all hatched by the calyx 
period and ai*e easily killed at that time with a nicotine spray. Dormant treat¬ 
ments with G per cent lubricating oil emulsions and tar washes in an attempt 
to kill the cA'erwJntci’ing eggs proved ineffective. The nymphs of E. fobae 
were readily kill<»d with coni act insecticides such as nit'otlne and pyrethrum 
sprays applied before the leaves curl. The most striking results, however, were 
obtained with Rordeaux mixture, the nymphs bavins: been killed, even in the 
curled leaves, when the foliage was coated with this material. 

It wab lound in work on the reactions of the eye-spotted bud moth, fruit 
tree leaf roller, and codling moth to light in the orchard under natural con¬ 
dition* that thousands of bud moths and leaf rollers but comparatively few 
codling moths were attracted at night. In an intensive study of the physiology 
and histology of the eyes of the codling moth and the relation between various 
conditions of the eyes and the daily and nightly activity of the moths, the 
diurnal and nocturnal conditions of the eye are clearly differentiated by the 
position of the distal pigment granules, which move in and out under the 
influence of changing light Intensity. The codling moth was found to be most 
active during periods of morning and evening twilight, at which times the 
distal pigment is in the process of migration from one position to the other. It 
was discovered in the laboratory work that codling moths respond to the light 
stimulus most quickly and most certainly after they have been completely dark 
adapted. Since in the natural state they do not become dark adapted until 
sundown and are not attracted to lights until after It is dark, it is indicated 
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that at least a partial dark adaptation is necessary before a definite response to 
artificial light takes place. 

It was found that the raspberry fruit worm can be held in check by properly 
timed arsenical sprays. Orchard work has shown that under ordinary con¬ 
ditions the amount of arsenic in fruit fly sprays can be greatly reduced without 
seriously affecting the degree of control. 

Work with the cabbage maggot demonstrated that injury to kraut cabbage 
seedlings by the cabbage maggot can be greatly reduced by the use of naphtha¬ 
lene, from throe to fire applications ordinarily giving a marked degree of 
control. 

The black vine weevil {Braohyrhinm eulcaim) and the strawberry root 
weevil (B, ovatus) have appeared in several localities as strawberry pests and 
been particularly destructive to such plants as spiraea, yeu’, and hemlock. 

In work with the pear psylla (B. S. R., 64, pp. 855, 856), cluster-bud appli¬ 
cations of lime-sulfur 1 to 8 and of lime-sulfur 1 to 8 with the addition of 
1 pint of nicotine sulfate to each 100 gal. of mixture were found to control 
psylla during the spring, the latter formula being somewhat more effective 
than the former. 

In combating the pear midge (E. S. B., 65, p. 56), nicotine sprays were 
found very effective against the adults. About equally good results were 
secured regardless of whether 1 pint of nicotine was added to any one of the 
following spray mixtures: Lime-sulfur 1 to 11 or 1 to 40, Bordeaux (2-10-100), 
summer oil emulsion 2 per cent, or fish-oil soap 3 lbs. in 100 gal. of water. 
Proper timing of the applications is said to be the most important point to be 
emphasized in pear midge control. 

Field work conducted in 1980 indicated that the quince curculio can be 
controlled by arsenate of lead, provided the applications are properly timed. 
A pear leaf curling midge which appears to be Oecidomyia pyri was discovered 
during June, 1980, in three neighboring localities in Ulster County. 

In the study of tar distillate sprays that has been in progress 3 years, 
their efiSclency was high at the dilutions tested on apple aphid eggs, pear psylla 
eggs and adults, and on the spruce gall aphid. A good control of the bud moth 
at 8 per cent was also secured. 

Work with the oriental fruit moth (B. S. R., 65, p. 55) Is reported upon. 

The green peach aphid and the onion thrips were the most injurious posts 
of cauliflower seed beds in 1030, the use of an additional cover spray of Kayso 
with an arsenical being the most effective means of preventing their reinfesta¬ 
tion. 

Work with the apple maggot (E. S. R., 64, p, 57), Including the location 
of traps in the Investigations in the Hudson River valley in 1030, is reported 
upon. The apple curculio is said to have badly damaged some orchards in the 
Champlain Valley in 1930. 

[Report of the department of entomology] (Virginia 8ta, Rpt, 
pp. fig. f).-—In briefly reviewing entomological work during the 4-year 

period ended June 30,1931, it is pointed out that the results obtained in a study 
of the resistance of the codling moth indicate that tolerance of strains of the 
pest to spray materials is not specific for arsenic but occurs with such insecti¬ 
cides as creolite, barium fluosilicate, and rotenone. In spraying for the control 
of the codling moth and leaf roller It was found that by applying a larger 
volume of spray material at a pressure of 350 lbs. the leaves on the trees were 
turned sufficiently to cover both sides with the material. 

In control work with the oriental fruit moth aimed at destroying the cocooned 
larvae on the trunk by apjdication of a contact insecticide, it was found that 
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sprays or washes containing paradichlorobenzene dissolved in kerosene and 
carbon disulfide or kerosene alone are fatal to the larvae after they have 
finished feeding and spun their cocoons. The egg parasite TrioTiogramnia 
minutum was reared and released in several peach orchards in the State, 
observations Indicating that they continued to live and multiply in the orchard. 

Four species of leafhoppers were found to be injurious to foliage of the 
apple tree, the rose leafhopper (Typhlocyha pomaria) being generally present 
and causing the most damage. This species hibernates on the apple tree 
in the egg stage, the eggs being found on one- or two-year-old wood. The 
eggs hatch in May and June and both nymphs and adults feed on the foliage, 
the first brood of adults disappeailng about July. The second brood of nymphs 
and adults occurs during the latter part of August and September and causes 
the severe spotting of the leaves and fruit 

Reference is made to a study of spray russeting due to arsenic. Substitutes 
for lime'Sulfur which are known to reduce spray injury somewhat include 
sulfur-lime, dry-mix, calcium sulfide, and three flotation sulfurs. 

In control work with several species of aphids injurious to apple trees 
conducted at the Winchester field laboratory, tar distillates were used by 
W. S. Hough in dormant spraying ^vith excellent results as ovicides. Combina¬ 
tions of oil emulsions alone and with nicotine sulfate and Derris applied as 
a late dormant spray demonstrated clearly the advantage of nicotine sulfate as 
an aphicide. 

A study was made by G. W. Underhill of the life history of the green stink 
bug, which Is often troublesome and sometimes causes severe injury to fruit 
and vegetables. It was found to feed on the tender twigs of forest trees early 
in the season and later upon the seed pods of locust, migrating from plant to 
plant as the season advances. It has been an important pest at times in 
peach orchards and has inflicted severe damage in fields of Lima beans. The 
spores of the yeast spot disease are injected by the adults and nymphs in 
feeding and cause the pods of the beans to wilt and fall oft. 

In the study of the plum curculio by A. M. Woodside it was found that the 
adults continue to migrate to the peach orchard from woods for as long as 
2 or 3 weeks. During this period they may be found in greatest abundance 
on the trees nearest the woods. 

[Report of work with economic insects by the West Virginia Station] 
{West Virginia 8ta, Bui 2U (1931), pp, In reporting upon work by 

B. Gould and L. M. Peairs with the pistol case bearer, it is said to have 
developed within the past few years into a pest of first order in certain orchards 
in the eastern section of West Virginia, In control work the use of nicotine 
was found elToctive, its eflacioncy being increased and the cost lowered when 
Penetrol was added. 

In work with the codling moth, by Peairs, the best results were obtained 
in the search for a substitute for arsenate of lead from the use of magnesium 
arsenate, although satisfactory control was obtained from the use of finosili- 
cates. 

In control work vfith. the Mexican bean beetle it was found by Peairs that 
pyrethrum extract, particularly Red Arrow alone or with Penetrol, quickly 
reduced heavy infestations of the larvae where early spraying with other 
materials had been neglected. The pyrethrum extract also has a decided 
killing effect on eggs, pupae, and adults. 

It was found by Peairs and Gould that apple aphids, mainly the green 
aphids, can be killed in the early season with dilutions of nicotine as great 
as 1 part to 4,000 parts of water if Penetrol at 0.5 strength is added. Mid- 
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summer tests at Mor'j^antoTvn gave from 95 to 100 per cent kill with 1 part 
nicotine to 6,000 parts of waler and from 86 to 95 per cent wltli 7,500 parts of 
crater. Ollior tests bliO^\ ed similar kill wltk 4,000 parts of water and 0.75 per 
cent Pfcuaiol. a a'oi.o sluuod lilUe k 11, Strei>i,tlis less than 1 to 4,000 
were ineffective in spring but effective in late June at temperatures of from 
75 to 90® F. during the period of the tests, indicating that the critical dilution 
depends somewhat oi\ toniperatnre. Kill of wholly dormant eggs lias been 
strongly indicated with a pyri thrum-white oil combination. Kill of active 
foJiiis ^^itb \e y <ijilute suiulious o£ nicotine-rouerrol was secured. With 
pyrethrum-whlte oil-Ponetrol mixtures even greater dilutions (1 to 5,000) were 
effective in a few i^ases. An accurate measure, however, of the strength of 
pyrethrum extract was not available. 

In a study of £om]»eiature in relation to insect life, by Peairs, it was 
found that for those contact Insecticides whose action is purely corrosive, 
such a-s nicotine extracts and pyrethrum extracts, the killing power seems 
to be but lit lie affected by variations in temperature above the freezing 
point of the liquid used. 

Tavo rests made by Peairs with poisoned potatoes as bait In the soil for 
mole crickets Indicate that the pest ^vill eat and be killed by potatoes poisoned 
with arsenic and probably by those poisoned with strychnine, although they 
appear to avoid the stryi'hnine, jirefciTing the unpoisoned potatoes where 
available. 

In control work with the squash vine borer four applications of a uico- 
tlnc-lead arsenate spray to the lower portions of the stems of the vinos from 
6 to 7 days apart gave good control. Control of the cucumber beetle was 
obtained by spraying the entire plant twice with Bordeaux mbeture and lead 
arsenate, once vrhile it was still bushy and once after it had started to run 
freely. In gardens in one locality the giant ragweed was found to harbor 
85 per cent of the common btalk borer. The destruction of this plant late 
in June, and burning or lee<ling it to hogs to eliminate survival of the larvae, 
is i-ecommended. Magnesium arsenate, with dust or liquid carrier, proved 
the best means of control for blister beetles. The stronger grades of calcium 
cyanide were found unsafe for dusting the foliage of most truck crops. 

Pyrethrum flowers: A quantitative study of their de\elox)mcnt, F. Tat- 
TERsriELD (Ann, Awl* Bioi, 16 ( 1931 ), No, 4, pp* 002 -- 633 , pi, 1 , figs, 9).—In¬ 
cluded In this contrtbatiou from the Kothamsied Experimental Station is an 
account of the percentage of pyrethrin, the content per flower head, the 
content of flowers in ditTerent stages of maturity taken at the same time, 
and the content per plant. The experimental data indicate that there is a 
quantitative development of the active principles in the flower beads from the 
small bud stage up to the time of maturity of the flowers which more than 
keeps pace on ihe whole with the increase in weight of the flowers. The 
mean percentage content of pyrethrins was found to fall after pollination 
and the fading of the flowers. 

Parasites and hyperparasites of the egg*pods of injurious locusts 
(Acridodca) of Turkestan, A. A, Jaztkov (Zakhvatkin) (Bui, But, Be- 
search, 22 (1931), No, 3, pp, 385^391), —^A list is first given of the parasites of 
The egg pods of 9 species of locusts of economic Importance in Turkestan. This 
is followed by a summary of biological data obtained on 21 species of para¬ 
sites reared. 

The biology of Thysanoptera with reference to the cotton plant.—^VH, 
The relation between temperature and humidity and the life cycle, E. 1. 
Mao Gto (Ann. AppL Biol,, 18 (1931), No, 4, PP- '134-38$, figs. S).—This contri¬ 
bution is In continuation of those previously noted (EL S. B., 64, p. 544), 
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The relation of temperature and rainfall to outbreaks ot the grape 
loafliopper, Erythroneora comes Say, J. II. Eyra' {Ann, Vnt, Sor, Atner.^ 2i 
(1V3J), Iso, 2, p&, 233-269. figs. i7).—The author ueal*^ nutb the .3 uIvk.l under 
the headings of (1) a survey of literature on ^ape leaflioppor outbioaks, 
with particular reference to those occurring in the I-ake iflrio re:;ion ux the 
United States, (2) definition and elima<oicgical characteristics of the Lake 
Erie region, (3) seasonal history of the grape loafho])por \ritb relaiion to 
normal weather variations, (4) seasonal life historj of tl'e grape leathopper, 
with particular relation to temperature and rainfall during the period 1020- 
1925, and (5) a comparison of the weather conditions described as intluencing 
leafhopper populations of 1020-1925 with those of other outbreaks. 

Studies on the biology Ticvatrioza cocke^elli (Snlc. > • G. F. Knowlton 
and M. J. Janes {Ann. Ent Soc, Anzer,, 24 (1931), No, 2, pp. 283-290, pi, !)•— 
This contribution from the Utah Experiment Station reports on observations 
of the life history and habits of the potato psyilid P, cockereW and its occur¬ 
rence in the field. 

Ecology of Toxoptera graminum, especially as to Jiaciors affecting im¬ 
portance in the northern United States, P. Wadlcy {Ann. Ent. 8oc, 
Arner,, 24 (1931), No. 2, pp, 325-396, fign, 22), —^The first part el this contribu¬ 
tion reports upon a study of the ecology of the green bug (pp. 327-374) and the 
second part on the factors affecting distribution, especially as to northern out¬ 
breaks (pp. 374-390). A list of 71 references to the literature cited Is included. 

Further studies on leaf-curl ot cotton in the Sudan, T. W. Kibkeaieick 
{Bui. Eni, Research, 22 {1931), No. 3, pp. 323-363, pis. 2, fig. 1). —Following a 
brief review of literature regarding leaf curl, d(^tails are given of experimental 
work relating to its transmission by insects. In the attempted transmission 
of infection from Sakel cotton to Sake! by means of white flies ot the species 
Bemisia gossypiperda Misra and Lomba, 167 of 163 attempts gave positive 
results. It was found that a single white fly can transa)U the disease lo a 
healthy plant, though infection is le«s regularly obtained -when one or only 
a few white flies are used. It was found that the infection could be transmit¬ 
ted by while flies from Sakel cotton to bamia {ElhUcus esculenius L.) to til 
(H. cannalrlnus L.) and to karkade (JT. suMariffa L.). It has also boon ob¬ 
served on garden hollyhocks. Negative results were obtained in traiibmissiou 
work with other insects. 

The magnolia scale (Neolecanium coruuparvum Thro.), G. W. llEJiRiOK: 
(Ann. Ent. Soc, Amcr., 2} (1931), No. 2, pp. 302-304, pi. I).—A brief account of 
this pest 

Control of liibernating caterpillars of the eye-spotted hudmoth in apple 
orchards, S. W. Haeman (New Torh Stale 81 g, Bui. 600 ( 1931), pp. 18, figs. 5 ).— 
The author reports upon studies of the hibernating caterpillars of the eye- 
spotted hudmoth, with particular reference to Ibcir habits during the spring 
as well as to their susceptibility to Insecticides prior to their entrance into 
apple buds and during the period of their occupancy of blof-som and leal 
clusters. 

It was found that the movement of the caterpillars from their inter shel¬ 
ters to apple buds is stimulated by temperatures above CO® F. Continuous 
warm weather accelerates their activity, limillner the Invasion of the buds to 
a relatively short period. Fluctuations between low and higli temperatures 
tend to prolong the period of migration, thus lengthening the time during wliich 
the infestation of the buds occurs. Failure to control the pest by standard 
^ray practices may be explained largely on the basis that trcal meats have 
usually been made without reference to the spring activities of the caterpillars 
and to the extreme difficulty of secuilng effective results from arscnicals by 
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reason of the habit of the caterpillars in securing subsistence from within 
the buds or within webbed blossom and leaf structures. 

Of the materials tested, namely, ar>cnlcals, oils, and nicotine preparations, 
the latter proved the most effective. Lead arsenate used in all applications 
prior to and including the preblossom spray did not afford commercial protec¬ 
tion. Certain oil sprays used alone were equally imfacient. Nicotine sprays 
exerted a lethal action on the caterpillars within the winter shelters and also 
proved destructive to caterpillars occupying exposed positions during the course 
of their migration from the winter shelters to the buds. In case of heavy 
infestations 1 qt. oi nicotine sulfate to 100 gal. of spray mixture was more effec¬ 
tive than 1 pint. Miiximum destruciion of the caterpillars was secured by 
applying the spray just before their migration from the winter shelters to 
the buds. The treatment at this period may be designated as the “green 
tip ” application. 

The delayed dormant treatment, while less effective under some circum¬ 
stances, proved to be of considerable supplementary value to the green tip 
spray. It merits consideration during seasons when the weather prevents 
making a green tip application or during those seasons when, on account of 
temperature fluctuations, the period of migration of the caterpillars from the 
winter shelters to the buds Is prolonged. 

A list of cochlidlonid moths in Japan, with descriptions of two new 
genera and six new species, A. Kawada {Jour, Imp, Agr, Expt Sta,, Nishiga- 
hara, Tokyo, Japan, 1 {19B0), No, S, pp, 2S1-262, pi, 1, figs, 21), —The author 
recognizes 27 genera and C2 species of cochlidiouid moths in Japan, of which 
2 genera are erected and C species are described as new. The slug caterpillars 
are said to be extensively distributed from Hokkaido in the north to Formosa 
(Taiwan) in the south, devouring many horticultural plants. Among the species 
is a serious pest, the oriental moth, hitherto unrecorded from Formosa. It 
was found that the majority of slug caterpillars are highly polyphagous in 
character and cause a great deal of damage in the tropics and subtropics to 
farm and fruit plants, such as cherries, pears, oranges, tea, coffee, and others. 

Besistance of varieties of winter wlieat to Hessian fly, Phytophaga 
destructor (Say), U. H, Paintee, S. 0. Salmon, and J. H. Pabker {Kansas 
Sia, Tech, Bill, 27 {19J1), pp. 58, figs, 7).—A historical slatoment and discussion 
of the methods employed and of the measuring of the diffcTential infestations 
of varieties are tollowed by a report of experimental work wifh the Hessian 
fly from the hard wheat belt, including inlestation of varieties, descriptions 
of important varieties, relation between fly resistance and other characters, 
inheritance of resistance in crosses of resistant by susceptible varieties, and 
greenhouse tests of Fi phints. The kinds of resistance are next ('onsidered, 
followed by a report upon the biological strains of the Hessian fly, including 
uniform fly nurseries In tlie field, uniform greenhouse tests, soil tests, selective 
breeding of strains of the fly, possible mode of origin of biological strains, and 
a summary of evidence on biological strains. 

The percentage of tillers infested, coupled with tlie rank of a variety in a 
single experiment or set of experiments, is said to constitute probably the best 
measure of resistance. Under special conditions, estimations, percentage of 
plants infested, or number of flaxseed and larvae present may be used to 
advantage. 

Evidence is presented which indicates that varieties may be pure or homo¬ 
zygous so far as agronomic characters are concerned and Impure or hetero¬ 
zygous for fly resistance factors. Resistance to fly of the hard wheat belt 
is found to a marked degree to Fulhard, a hard wheat, and to the semihard 
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variety Kawvale, as well as among the soft wheats. In the isolation of Kawvale 
and Fnlhard by pedigree selection considerable progress has been made toward 
the ultimate object of this investigation; that is, the production of wheat 
varieties adapted to Kansiis which will be equal or superior in agronomic 
characters to those now grown, and in addition will be resistant to Ilosslan 
fly. Suggestions are made concerning flve characteristics which affect the 
resistant qualities of wheat varieties. These are (3) a decided difference in 
the number of flies which develop on the several varieties; (2) a kind of 
tolerance as found in BlackhuU wheat, permitting fly to develop without ma¬ 
terial damage to the plant; (3) the ability of some varieties of wheat to 
develop lly better and faster than other varieties; (4) the ability of wheat to 
produce tillers after infestation; and (5) the stiffness of straw in relation 
to Hessian fly damage. 

A method for locating the larvae of the mosquito Mansonia, T. H. Mc- 
Nbel {Science^ Vf (lOBl), No. 1010, p. 155).—The author describes the method 
which he employed in locatint* larvae of mosquitoes of the genus INIansonia, 
which differ from other mosquitoes in that, with the exception of the first 
few days of lamil life, the larval and pupal periods are spent at the bottom 
of the ponds and marshes whore they breed. Peculiar adaptations of the larval 
air tube and of tlio pupal breathing trumpets enable them to pierce submerged 
roots and stems of plants and obtain air therefrom. 

The biology of Tabanus lineola Fabr., H. H, Sohwaudt {Ann. Ent. 8oc. 
Amer., 24 {1031), No. 2, pp. Tn studies conducted in Arkansas, the 

author found that at least two generations of T. Uncola occur ca(*h year. 

A new species of warble-fly (Hiptera—^family Tachinidae, subfamily 
Uypoderminao, genus Hypoderma), which attacks gouts in Cyprus, 11 E. 
Axjsten {BuL Ent. Research, 22 {1931), No. 3, pp. Jiffs. 5).— Under the 

name Hypodema aeraium the author dehcribes a new species, the larvae of 
which were reared from warbles on a kid and a goat in OyiDrus. 

Notes on the biology of the stahle-fly, Stomoxys calcitrans Linn., R. Mel- 
vuT {Ann. Ent. Soa. Amor., 24 {1931), No. 2, pp. The author’s obser¬ 

vations of the stable fly reported upon have led to the following conclusions: 

‘‘Incubation period of 8. calcitrans at 25® C. is 33.1 hours; at 30®, 20.5 
hours. Larval and pupal period of 8. calcitrans bred on alfalfa meal and 
wheat bran half and half by weight at 25® was 377 hours; at 30**, 311.7. 
Larval aurt pupal i)oriod of 8. calcitrans bred on ground oats at 30® was 
320.2 hours in one series of tests and 320.1 hours in another scries of tests. 
Pupal period of 8. calcUf^ans at 100 per cent relative humidity was 177.2 hours. 
Only 10 per <*(Mit adults were obtained Ironi pupa placed over a stiturated solu¬ 
tion of sodium chloride, approximately 73 per cent relative humidity at 25®.” 

The blueberry maggot from an ecological viewpoint, F. H. Latheop and 
0. B. Njckjcls {Ann. Ent. Hoc. Amcr., 24 (1931), No. 2, pp. 260-281, pU. -}, 
Jiffs. 3).—This contribution deals with the subject under the headings of climate 
and topography; the process of burning over the blueberry land; the reaction of 
the blueberry plant to burning; the effect of Inirning upon the blueberry mag¬ 
got; the blueberry maggot in relation to plant succession; some host plant 
relationships; and apple, haw, blueberry relationships. 

Carabid beetles as strawberry pests in the Cheddar district, 0. L. WaIiTOw 
and H. G. H. Keakns {Jonr. Min. Affr. IQt. 38 (1931), No. 4, pp. 873-379, 
pis. 4).—Four species of ground beetles, including the strawberry seed beetle 
{Ophonus puhesoens Ml.), Ptcrostichns tnadidus F., Abewr ater Vill., and P. 
vulffaris h., have proved to be the cause of injuries to ripening strawberries at 
Cheddar and elsewhere. The first mentioned is responsible for the worst type of 
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dum£ige, namely, tt»e removal and inge5<tion of the seed contents, thereby min¬ 
ing the fiuit; the other species either cause less marked Injuries or gnaw 
holes In the fruit. These various types of damage were produced under con¬ 
trolled conditions. A brief account of the life histories and habits of these 
species is Included. 

PtllJneupps marnioralus Reiiter, an anobiid beetle noxious to the rush 
mat, uith description oi a new parasitic bethylid fly [trans. title], II. Yuasa 
and T. Onou (Jouv. Imp, Apr, Vxpl, 71 i^higahard, Tokyo^ Japan^ 1 

.Vo. 5, jpp. 215-230, /jAs d; ISiig, al}8„ pp, 229, 230).—This is a brief account of 
the anobiid beetle P. murmoratm, wbicb was a source of serious injury during 
the summer of 1920 through devouring Japanese rusli mats. This beetle is now 
found spread o\er the main island of Japan (Honshu). It has been recorded 
from the Dutch East Indies and from the United States, where it is said 
to have been Introduced from Japan. 

hTeu injurious CumiUoiiidae (CoL), (1. A. K. MARsnAtn (Bui. Bni. Re- 
M^arch, 22 (1931), Bo. 3, pp. 417-1/21, ph D.—Aeilophronun ecliinnfus, feeding on 
the yuung shoots of newly planted almond trees in the Transvaal; MimauluB 
wlcailpoi feeding on tobacco lea\es and desiroying the seedlings in the 
Transvaal; Lalagetes lenrops, the adults of which were lound feeding on grin)e- 
vines in the Cape of Good Hope; Diapfina 7tociva, seriously injuring pine 
trees by boring under the bark and partly into the wood in the Cape oC Good 
Hope; and Catoptes instaMla and C. fraudaior on turnips in Kew Zealand, are 
described as new. 

The Sphegldie of South Africa, XV, G. Abnold Transvaal Mua,, 11/ 

(1931), Bo. 2, pp. J35-220, flg^. 51).—This is the concluding part of the account 
previously noted (E. S. B., 62, p. 861). 

Macroceutrus ancylivora Bohr, aud M. delicatus Cress, distinct species, 
B. F. Dbiogees and B. B. Piippeb (Ann. Ent, Boo. Amer,, 24 (1931), Bo. 2, pp. 
298-301, ftps. 4). —^This is a contribution from the New Jersey Experiment Sta¬ 
tions on the parasite 3/. ancylivora, which was first reared and described in 
1923 from the strawbeiry Icof roller and later from larvae of the oriental fruit 
moth, and on M, delicatus, first observed in 1927 by Peterson and Hueussler, 
also parasitizing larvae of the oriental fmit moth in New Jersey. An intro¬ 
ductory account is followed by a discussion of methods, life history notes in 
1920 and 1930, report of attempts to cros^^hroed the two species, and morpbologl- 
cal differences. The studies seem to in'ove that Jf. ancylivora and if. dcUmtus 
are two distinct spiKSies parasitizing the larvae of tlie oriental fruit moth. 

Importance of tho sex ratio iu oriental fruit moth parasite brooding, 
P. Gabwan mid J. 0. Schki:ad (Ana. JJnL Boo. Amor., 24 (1931), Bo. 2, pp. 424- 
}25). —In work at the Connecticut State Experiment Station the authors have 
found that the ratio of males and females is easily variable, it being affected 
strongly by refrigeration in the case of Triohogramnia minututn and possibly 
by several factors for Maoroventrus ancylivora Boh. The percentage of male 
Trichogramma emerging after 12 <lays’ refrigeration was 25 per cent, whereas 
the percentage was 75 after 50 days. In the case of Macrocentrus, the per¬ 
centage of males varied all the way from 41 per cent in mateiial imported 
from New Jersey to 69 per cent In parasites reared in September under 
greenhouse conditions. 

The life cycles of Trichogramxna xninutnxn in relation to temperature, 
S. B. Fia.ni)eks (Science, 73 (1931), Bo. 1895, p. 458). —^The author calls atten¬ 
tion to the fact that this egg parasite is ideal for use in experimental work, 
since the amount of food available is the only limiting factor in its production. 
It can be reared at the rate of 52 gencratltms a year, the period of continuous 
devdopment ranging from as short as 6 days to as long as 80 days. 



1932] 


Aj&TIMAL PBODUOTIO:!!j 


659 


Four now species of Ichnenmonoidea, D. WxLiarrsoN {Bui. Iiint. jBc- 
searoh, 22 {1031), No. 3, pp. 303-^01, pL D.—Glypta Icuvotroiac, rojired from Llio 
false codlinc; moth {Argyroploco l&ucofrefa Meyr.) in fJontheru Rhodesia: 
Mcsohracon pf^oloptf rus, from the coffee biMncli hoier it* S'cira Looim ; 
OampiotlUipitis furtlflva, roared from larvae of th* lineUl (eo’erUiKn motli 
Dlthoinerfs evidatitU, dofoliatim? l)all>crgia aissoo in Uie Ihinjah; ami 0. nnfi- 
gastrac, itarasilic on the cobmopolitan pyralJd moth Anligm^tm catalaunaUs 
Dxip. in the Anc;lo-Bayi>tiau {Sudan, are dcbcrihed ab ucw. 

The life history of Babesia bifteiiiina iu tiic iVorth American fever tick, 
B. W. Dennis {Scfcnce, 73 {lOSt)^ No. 1001, pp. 620, 62J). — Thix is a report of 
studios of the sexual phenomena and sporogony of B. higcmlna whirh take 
place in the cattle tick. 

The cnltivation of a nematode parasite of an insect, B. W. Glasur {Sd- 
mce, 73 {1021), No. 1001, pp. 614, 616). —In continuation of the ^ludy ot‘ the 
nematode parasite of the Japanese beetle (E. S. B., 62, p. 801), dobcribed by 
Steiner as N*'onplrctana glaaerl (E. S. B., C2, p. 8G1), the author reports upon 
its cultivation on arlilicial media, this being the first time that the entire life 
cycle of a parasitic nematode has been obtained on an artli'ciai mod mm. The 
cultivation was acoompU'Nlied Ihvoufth trausiers heinu made evoiy 10 ilays to 
2 weeks on standard meat infusion agar plates <*(>ntaining 1 pt‘T cexii dextiose 
and having a reaction of pll 7.4. At the end of 0 monihs the netaatoUe faileii 
to reproduce and the majority died. 

It la pointed out that the <*uUIvation of this form makes 11 possible to propa¬ 
gate the species in largo numbers, and it may prove to bo of value in combtiting 
the Japanese beetle. 

ANIMAL PEODirCTION 

Home-grownn feeding stuffs, tl, E. Woodman {\Oi. /;>^/.] Mhi. Agr. and 
Fis7igHc9 Bui. 13 {1930), pp. /X+2J).*—In this Imllelin the autlior has indicated 
how feeding stuffs tn^own on the farm may he used advanlugeously iu the foecUng 
of livebtoek for the production of meat, milk, and wool. 

Ensilage, A- Amos and U. E. Woodman {[(It. Btil.l Afiu. Agt. m,d Fhhrrirs 
Bui. 37 {1031), pp. V+60, fig. i).—Tlii.s i« a revised edition of a publication 
Itrevionsly noted (B. S. li., 57, p. 601). 

Silage, D. W. May {Potio Unv y^ta. lip^» 1030. p. 40)» —In silage sindles with 
variourt cvoiw It was found that com made the best product, with second. 
Trouble was experKmcod wiih the latter crop because of the ftM'inonla- 

tion of He high sugar content. Even with cane tops forintuUathm was dilDcult 
to control W'htm too mutdi moisture was present, but did not occur at all when 
the tops wore too <lry. The grasses, nialojillo, elephant grass, and Guatemala 
grass, made poor .silage becausi thc> were too light to p f<*k nsitiily and lu<*ko<l 
sufliclent Juice to ferment well. Velvetbeans made a l)la(*h and un.«avory silage. 
Gattle differed in tlK'ir liking for silage, and with greeii forage usually available 
throughout the year the wilue of this feed at the station was doubttul. Com 
silage was canded over a i.oiiod of 2 years with good reMilb. 

Handbook on the feeding and nulidtion of r.gricult aval onimaLs, Til, 
edited by B. Mangoid {Handbuch der Eniahrung wfd dos Btoffwrchavls dec 
Landwirlacltaftliehcn Nutjstkre als Gtwhdlagcn der Fulteniugslchre. HcrUn: 
Julius Bpringcr, 1931. vol. 3, pp. Xl-\-674, figs. fiJ).—Tu the third v*dnme of this 
treatise (B. S. B., G4, p. 463) tljc metabolic processes of animals are described, 
together with sections on the feeding, digestioji, and metabolism of bees and 
fishes. 

[Animal husbandiry investigations at the Canadian c.\pcHnH^uial stati<ms 
and farmsj {Canada Expt. Fatyns, Rpts. Bupts. 1030, Agassis* {B. 0.) Farm, pp. 
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4-e, *1-19, 51-61, figs. 5; Cap Rouge (Que,) 8ta,, pp. 6-16, 43-48, figs. 4; Famham 
{Que.) 81a., pp, 23, 24; Fredericton {N. B.) Sta., pp. 4-13, 61-65; Indian Head 
{Sash.) Farm, pp. 6-14, 49-52, figs. 2; Kapushasing {Ont.) Sta., pp. 4-lU 47-55, 
figs. 2; Lacomhe {AUa.) Sta., pp. 11-36, 4S-56, figs. 6; LennoxvUle {Que.) Sta., 
pp. 6-19, 60-68, figs. 3; Morden {Man.) Sta., pp. 4-10, 69-16, figs. 2; Nappa^i 
{N. 8.) Farm, pp. 4-25, 54-64, fig. 1; RoslUcrn {Sash.) Sta., pp. 4-26, 52-63, 
fig. 1; Scott {Sash.) Sta.. pp. 6-15, 64-68, figs. 2; Sidncg {B. C.) Sta., pp. 4-9, 
54-66, figs. 2; Summerland {B. C.) Sta., pp. 11-19, fig. i).—In those publicatioiiH 
(B. S. R., 05, p. 60) brief reports are given by W. H. Hicks, O. A. LangeUor, 
R. Bordeleau, 0. P. Bailey, W. H. Gibson, S. Ballantj^ne, P. II. Hood, J. A. 
McClary, W. R. LesUe, W. W. Baird, W. A. Munro, G. D. Matthews, B. M. 
Straight, and W. T. Hunter, respectively, on the results of feeding and breeding 
experiments with horses, beef and dairy cattle, sheep, swine, and poultry. 

Influence of desiccated thyroid and iodine on growth.—^II, With a stand¬ 
ard acid diet, P. B. Chidestee and W. M. Insko, jh. {Ainer. Nat., 63 {1929), 
No. 686, pp. 239-241, figs. 3; als. in West Virginia Sta. Bui. 244 {1031), p. 51).— 
Continuing this study (B. S. R., 63, p. 760), 28 rats and 6 rabbits were used 
to determine the influence on growth of thyroid extract and iod'ne \vi<h a 
standard acid diet. Glucose apparently protected rabbits somewluit from Ihe 
usual iodine effects. Low dosage of thyroid favored pregnancies with rabbits 
and did not cause resorption of young. Minute doses of thyroid induced growth 
of bones and increased weight, and glucose administered with iodine accelerated 
this gain. 

Influence of arsenic, ferrons sulphate, and copper sulphate on rats fur¬ 
nished a vitaxnin A-frce diet with iron added, F. B. Chidestee and A. G. 
Eaton {Soc. Expt. Biol, and Med. Proc., 26 {1928), No. 2, pp. 14 I, 14^, fig. 1; 
ahs. iAi West Virginia Sta. Bui. 244 {1931), p. 53 ).—^Minute doses of arsenic, 
ferrous sulfate, and copper were found to be less effective in vitamin A defi¬ 
ciency than a combination of iron and iodine. 

Influence of modifled Fowler’s solution of arsenic on rats receiving 
vitamin A-free diet with iron iodide added, P. B. Chidestee, A. G. B.^^ton, 
and G. P. Thompson {Soc. Expt. Biol, and Med. Proc., 26 {1928), No. 2, pp. 143, 
144 , fig. 1; aJ>s. in West Virginia Sta. Bui. 244 {1931), p. 55).—Vitamin A defi¬ 
cient rats were fed Fowler’s solution of arsenic in doses of 0.370 mg. daily in 
combination with iodide of iron. The rapid loss in body weight wliieh occurred 
indicated probable digestive disturbances due to arsenic in the presence of iron. 

Supplemental concentrated feeds for cattle on bluegrass pasture (Virginia 
Sta. Rpt. 1928-1931, p. 46 ).—The additional gains produced by supplementing 
bluegrass pasture with cottonseed meal and corn for steers and spayed heifers 
were not sufficient to pay for the supplemental feed as compared with the gains 
obtained on grass alone during tlie dry summer of 1030. 

[Beef cattle studies in West Virginia] {West Virginia Sta. Bui. 244 (1931), 
pp. 11, IS ).—^The results of two studies are noted. 

Feed has no appreciable effect on color of heel .—Spectrophotometric color 
determinations by J. H. Longwell on samples of beef from approximately 100 
experimental cattle that had received various feeds such as pasture alone, pas¬ 
ture and grain, and pasture alone followed by grain and hay showed no evi¬ 
dence of difference in color between grass-finished and grain-fed beef of com¬ 
parable finish. 

Qood West Virginia calves niaJze choice baby beef. —Spi'lng calves purchased 
late in the fall and fed for 200 days by E. A. Livesay on a ration of corn, oats, 
linseed meal, cottonseed meal, corn silage, and mixed hay weighed approxi- 
mat^y 900 lbs. at marketing time and were considered choice baby beeves. Over 
the 6 years of the study each calf returned an average of $54.64. 
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From wheat to meat, J. BL Sueppeed (North Dakota Sta, Giro, 45 (19St), 
pp* 8t fiffs. 6).—The chauge in the Red River Valley from a wheat raising to a 
cattle producing area is described in this publication. 

Sheep husbandry In Tadzhikistan, S. G. Azaeov and 0. I. Brigis (Ovtse- 
vodstvo Tadffhikiatana, Moscoiv: Nnrod. Komis, Zenil, Tadshik, S. S. JK., 1050, 
pp, 206, pL 1, figs, 115 ),—III this monograph, a report of the Moscow Zootechnlc 
Institute’s expedition during 19127-28, the authors describe the natural and eco¬ 
nomic conditions of Tajikistan, with special reference to sliecp husbandry, to¬ 
gether with a description of the history, characteristics, and special qualities of 
the breeds of sheep native to the country. 

Bibliography on the biology of the fleece (Edinburgh: Imp, Bur, Anim. 
Genet, 1031, pp, 32),—bibliography prepared by the Imperial Bureau of Ani¬ 
mal Genetics, Bdinbur' 4 h, Scotland, dealing with the biological aspects of the 
study of tlie fleece of sheep. 

Breed of sire as a factor in lamb x)roduction (West Virginia Sta, But 244 
(1931), p, JJ).—0. V. Wilson and E. A. Livesay in cooperation with the XT. S. 
D. A. Bureau of Animal Industry found that over a 4-year period shigle lambs 
sired by Soutlidown, Shropshire, and Cheviot rams and out of grade Hampshire 
ewes had an average birth weight of 9.5 lbs., while lambs by Hampshire rams 
averaged 10.5 lbs. Single lambs by each of the brce<lH were about 2 lbs. heavier 
at birth than twin lambs by the same sire. Single lambs by Shropsliire and 
Hampshire rams wore equal in weight at 145 dajs of age and were from 4 to 
5 lbs. heavier than the lambs by Southdown and Cheviot rams. At this ago 
the single lambs by any of the sires weighed from 75 to 80 lbs. There was no 
evidence of marked suiieriority of any one of the four breeds of rams. 

Feeding lambs on pasture, F. G. King and C. IIaupek (Indiana Sta, But 
S5S (1931), pp. 12, figs. 3 ).—^This study was undiTtaken in cooperation with the 
U. S. D. A. Bureau of Animal Industry to detemiue the value of feeding shelled 
com to lambs grazing on red clover pasture and the value of different rations 
as supplements to red clover pasture (B. S. B., 65, p. 61). Four groups of 18 
ewes and 20 lambs each wei'e given free access to 5 acres of red clover for the 
60-day feeding period. All the lambs siickkMl their mothers throughout the test, 
and lots 1 to 3, inclusive, were fed in creeps twice dally. Lot 1 received a sup¬ 
plemental ration of equal parts of coarsely cracked corn, crushed oats, bran, 
linseed meal, cottonseed meal, and molasses; lot 2, equal parts of shelled corn, 
whole oats, and linseed meal (pea size); and lot 3, shollo<l corn only. 

The lambs in the respective lots made average daily gains of O.G, 0.7, 0.7, and 
0.7 lb. per head. The lambs on pasture only made the cheapest gains and re¬ 
turned the most proflt The lambs in lot 2 made somewhat more gain than the 
other lots and attained a slightly bettor market flnish. The ration fed in lot 3 
was less palatable than either of the other supplemental I’atlons and produced 
the most expensive gains, SUolled corn was second to pasture alone in economy 
of gains produced. 

Bricd apple pomace for fattening lambs, II, E. Dvobachek (ArJeansas Sta, 
But 268 (1931), pp. 41, 42 ).—^Ram lambs were divided into 2 lots of 4 head each. 
The lot receiving dried apple pomace and cottonseed meal appeared to relish 
the mixture and ate less hay than the corn-fed lot. No bloating or scouring 
occurred, even when lambs consumed as much as 2.5 lbs. of pomace daily. 
The lot receiving pomace gained at the rate of 0.2 lb. per head daily, while 
the corn-fed lambs gained 0.4 lb. per head daily. The corn-fed lambs con¬ 
sumed OJ22 lb. less grain but ate 0.46 lb. more hay daily. 

Pi^keeping, W. A, Stewart (IQt BrCf.] Min. Agr. and Eish&ries But 32 
(1931), pp, JV+59, pit 14, figs, 8).—The different aspects of the swine industry, 
the bre^ and breeding, the feeding, and the housing of pigs are described in 



562 


ErPBSIMEKT station OEOOED 


IVol, «ii 


this bulletin. The ditetincfcive features of pig farming hi Scanclinaria aro 
compared ^ith the English system. 

[Swine experiments In Arkansas"], E. Mn^htin But, 268 

(J03J), pp. 36-it)^—Tl\e rosuUs of several experiments, two or wliUh have boon 
continued (E. S. E., C4, p. 4G4), are noted. 

FoiCiyo crops for groKing and fattening hogs. —In this study pnslun* mixtures 
composed of cowpccis, soybeans, and Sudan grass were tested, usluc. G lots of 
8 pijfs each uAoraging S8 lbs. initial weiAht. The pigs wore fed corn, tankage, 
and minerals iiom July 22 lo September oO, except in lot r» whore no tankage 
was fed. The average daily gains were l.ri, l.G, 1.8, 1.8, 1.1, and l.G lbs. per 
head on Suilan, soybean, and cowpea; Sudan and cov’poa; Sudan and soybean; 
Sudan; Sudan, soybean, and cowpea pastures, and in dry lot, respectively. The 
most economical gains were made in lot 3, followed in descending order by lots 
4, 2,1, 6, and 5. 

A second test was carried on with 8 lots of 8 pigs each, averaging 83 lbs. 
initial weight. The rations fed from December 30 lo March 24 in lots 1 and 
were yellow corn, tankage, and minerals; in lots 2 and G, yollow corn and 
minerals; in lots 3 and 7, white com, tankage, and minerals: and in lots 4 and 
8, white corn and minerals. Lots 1 to 4, Inclusive, wore on rjo ptisiiire, and 
the other lots were in dry lot. The average daily gains in the respoclive lots 
were 1.7,1.4, 1.7, 1.2,1,0, 0.7, l.G, and 0.5 lb. per head* On iiasture wdiite corn 
was equal to yellow coru, but in dry lot the yellow corn produced the more 
economical gains, both w’ith and w’ltliout tankagf'. Tankage wjs more profitable 
when used in dry lot than w’hen used on pasture. 

Soybeans for growing and fattening hogs.—\ test witli 4 lots of 0 pigs each, 
averaging 84 lbs. initial weight, was carried out, using soybeans planted in the 
row with the com. All the lots hogged down corn, and in addition the respec¬ 
tive lots received minerals; Virginia soybeans, tankage, and minerals; Vir¬ 
ginia soybeans and minerals; and Mammoth Yellow soybeans and minerals. 
The pigs in lots 2 and 3 had plenty of beans during the early iwirt of the test 
and none during the latter part, while the rever'-e was true in lot 4. The 
average daily gains in the respective lots were 0.0, 1.5, I, end 1.7 l!)s. piT head, 

yitambi B for growing and faitening pigs. —A basal ralion of brewi^evs’ rice, 
meat meal, mineral'=!, and cod-llvor oil w'as fed lo 4 lot^ of 3 ]>lgs each, avoniRing 
40 lbs. per head initial w’elght. Lots 1 and 2 recei\ed the b.asal ratioJi only, 
while lots 3 and 4 rocel\€d in addition 5 and 10 jjor cent, respecthoiy, of rleo 
polish. The average daily gains In the reh])Ccttvo lots were OG, O.G, 0,3, and 
0.0 lb. per head. 

The influence of rice polish on the quality of po^/c.—Tii this te.n G hds of 8 
pigs each, averaging 53 lbs. Initial weight, v\’’ere fed for 8 wrecks. Lois 3, 3, 4, 
and 5 were in dry lot, and the other 2 lots wtvu on Sudan grass pusturi*. All 
lots received a mineral mixture and tankage. In addition lots 1, 2, and 3 re¬ 
ceived rice polish; lot 4, rice polish and rice hulls; lot 5, com meal and rice 
hulls; and lot 6, corn meal. The average daily gains wore 1, 1.3, 1.1, 1.2, J.t, 
and 1.4 lbs. per head in the respective lots. At the end of this period the same 
pigs were continued for another 8-weeks pcilod. The lots were handled in the 
same manner as regards to dry lot and pasture, and all rereived minerals and 
tankage. The remainder of the ration in the lespoclive lots was rir*e polish; 
brewers' rice; yellow’ corn; brewers’ rice; yellow corn; and yellow corn. The 
average daily gains for this period were 1.2,1.9, 2,1.3,3.7, and 1.9 lbs. per head, 
respectively. The carcasses of tliese hogs, except 2 in lot 1, were graded by the 
TJ, S, D. A, Bureau of Animal Industry, and the grades in the respective lots 
were as follows: Lot 1, 3 soft and S soft and oily; lot 2, 7 hard and 1 medium 
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hard; lot 8, 2 hard, 4 medium hard, and 2 medium soft; lot 4, 2 hard, 4 medium 
hard, and 2 medium soit; lot 6, 4 hard, 8 medium hard, and 1 medium ftoft; and 
lot 6, 5 hard, 2 ra«»dium hard, and 1 medium soft. 

A second tobt, dU^ded Into 1 i»eriod of 8 weeks and 1 period of 6 weeks, was 
carried out with 4 lota of 8 pigs each, averaging 75 lbs. per head. During the 
first period lot 4 was on vyQ pasture, and the remaining lots were in dry lot. 
All lots received a ration containing 10 per cent of tankage, except lot 4 which 
rocoi\cd it fr(*e choice, ami 2 i)or com of minerals* Lots 1 anti 4 received 83 
per cent and loN 2 and ,3, 74,7 per coni of rice polish, and lots 2 and 3 received 
8.8 per emt of ground rice hulls and ungroand rice hulls respectively. The 
avora'^e daily gains wore 1.3, 1.2, 1,1, and 0.0 per head, respectively. During 
the Second period all lots received yellow com, tankage, and minerals, and lot 4 
was cortiimcd on rye pasture. The average daily gains during this period 
wore 2, 1.0, 2, and 2.2 lbs. per head, TOsi)ectively. The carcass grades for these 
pigs were as follows: Lots 1 and 2, 4 medium soft and 4 soft; lot 8,1 medium 
hard, 4 medium t-oft, and 3 soft; and lot 4, 7 medium soft and 1 soft. 

[Hwino tvbts in Deliivx arcj , A. R Tomiiave (Delaware jSf/a. BuL 172 (19S1), 
pt). 2/, HJ ).—Two of theve studies have been continued (U S. 11., 04, p. G60). 

Protein f uppU mentis for pigs, —^Pigs w'cre divided into 5 lots of 10 head each 
and were fed mi rape pasture for 03 days. Lots 1 and 2 received shelled com, 
lots 3 and 4 whole wheat, and lot 5 ground wheat, and the protein supplement 
fed was tankage iii lots 1 and 3. cracked soybeans in lots 2 and 4, and ground 
soybeans in lot 5. The average daily gains and the feed required to produce 
100 lb'>. of gain w^ere as folhws: Lot 1, 1 lb., 426.4 lbs.; lot 2, 1 lb., 420.6 lbs.; 
lot 3,1.1 ibs., 412.4 lbs.; lot 4,1 lb., 435.7 lbs,; and lot 5, 1 Jb., 4-19.5 lbs. 

In a tost 4 lots of 10 pigs each were fed for 103 days In dry lot. In this 

lest tankage and ground \vheat r)r<)duc(*d 0.1 lb. larger daily gains, but required 

12.3 lbs. more feed to in'oduce 100 lbs, of gain than did tankage and shelled corn. 
Tankage and whole wheat produced 0.2 lb, more gain per day and requix’ed 

18.4 ibs. more feed per 100 lbs. of gain than did soybeans and whole wheat. 

Winter rationH for hrood sows. —Sows which received 4.5 per cent of alfalfa 

leaf meal In addition to their grain ration during the winter months did not 
produce stronger or heavier piers at the next farrowing period. 

Forage cropa for 8wine in Delaware. —^A ration of 18 ll>s. of wheat and 1 lb. 
of tankngo was fed to two lots of 10 pigs each, one of which was on soybean 
pasture and one in dry lot. The pigs on pasture made average daily gains of 
1,5 lbs. per head and required 387,2 lbs. of feed to produce 100 lbs. of gain, 
while those in dry lot gained at the rate of 1.3 Ibs. per head per day and con¬ 
sumed 434.9 ibs. of feed for each 100 Ibs. of gain. 

Swine production in Floridxiy A. L. Shealy and \V. J. Sheely (Florida 
Hta, lUiL 2fi0 (jtOJJ), pp. 58, (Iga, 8J).—^The breeding, letsJlng, management, mar¬ 
keting, and home shiughletiug and curing of pork are discussed in this bulletin, 
together with information on the common diseases and inlernal and external 
parasites of swine. 

Hog feeding |at the Virginia fttaiionl (Virginia 8ta. Rpt 1028-1931, pp, 
}5, 4a ),—In cooperation with the D. S. D. A. Bureau of Animal Industry, a 
study was made to determine the effects of certain feeds on the quality of 
pork. It was known that peanuts and soybeans caused soft pork, and it was 
found that the addition of cottonseed meal to tlie ration of hogs that had 
received peanuts during part of the fattening period tended to harden the pork. 
Of tile pigs so fed 70 per cent produced satisfactory carcasses. 

In this test 4 lots of 9 pigs each wore self-fed for 14 weeks. Lots 1 find 2 
received 82.7 per cent of ground shelled peJinuts for 30 days and were tlien 
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changed to rations containing 7R per cent of corn and 21 per cent of cottonseed 
meal or 80 per cent of corn and 14 per cent of cottonseed meal and received 
the latter feeds for 62 days. Lot 3 received corn during the entire 98 days and 
lot 4 ground shelled peanuts for 98 days. The average consumption of feed 
was 669.4, 662.4, 682.3, and 664.4 lbs., and the average gain 146.6,135,125.6, and 
149.7 lbs. per head in the respective lots. The hogs were slaughtered at an 
average weight of 222 lbs. each, and the carcasses of those tliat had received 
peanuts graded softer than the carcasses from corn-fed hogs. In palatability 
tests the samples from the peanut-fed hogs graded as high as or higher than 
the corn-fed samples. 

[Swine experiments In West Virginia] (We,st Vtrfflnia Sta, Bui, 244 (19S1), 
pp, 1S--15, fig. I).—The results of three studies by J. H. Longwell are noted. 

Alfalfa and rape ewoellent forage crops for hogs ,—^Feeding trials with a 
number of forage crops have shown that alfalfa furnishes pasture for pigs from 
early spring to late fall, that it is quite palatable, and that pigs grown on it 
are thrifty, strong-boned individuals. Pigs on rape pasture were also thrifty, 
grew rapidly, and made economical gains. 

Buckwheat middlings a good protein supplement for pigs .—In trials with 
pigs from weaning time to market weight, buckwheat middlings when supplying 
part of the protein in a ration proved equal to or slightly bettor than linseed 
meal and cottonseed meal. Protein supplement mixtures composed of tankage, 
linseed meal, and alfalfa meal 2:1:1; the same proportions of tankage, cotton¬ 
seed meal, and alfalfa meal; and tankage, buckwheat middlings, and alfalfa 
meal gave excellent results. Eeplacing the tankage with fish meal also pro¬ 
duced good results. The mixtures containing buckwheat middlings produced 
more rapid gains and requii^d less feed to produce these gains. 

Vitamins in oats .—In this study pigs were divided into 4 lots of 5 head each. 
Lot 1 received a ration in which adequate amounts of vitamins A and D were 
supplied by yellow corn and alfalfa meal. Lot 2 was fed a ration composed 
of white com, buckwheat middlings, and tankage. This ration was deficient 
in vitamins A and D. Lots 3 and 4 received the white corn ration with oats 
added. Lot 3 was confined indoors, while lot 4 was allowed outside where 
the animals were exposed to sunshine. All the pigs in lot 1 grew normally 
to approximately 225 lbs., and none showed signs of vitamin deficiency. The 
pigs in tlie other lots grew normally for 150 days and then began to show 
symptoms of vitamins A and D deficiency. All the pigs in these lots were 
eventually affected. Each animal was slaughtered when It reached 225 
Ihs. of live weight or when it was unable to stand. Chemical analysis of 
several bones from each animal showed no difference in the composition of 
bones of pigs from different lots. 

Proteiii and mineral metabolism in pregnant sows on a normal or high 
calcium diet compared with a calciam>*deficient diet, R. E. Evans (Jour. 
Agr. Sci. [England’^, 19 (1929), No. I pp. 152-708, fig. f).—A group of two sows 
was fed a low-calcium diet at Cambridge Univerbity, England, while a sim¬ 
ilar lot received the same ration with the addition of ground limestone. Both 
groups were bred and allowed to farrow several consecutive litters. The 
gilts from these sows were also placed on the experimental diets and were 
bred to produce a third generation. The animals were confined in concrete 
pens with no access to soil or green feed. 

The deficiency of lime in the ration had no detrimental effect upon the 
live weight of the pigs at birth. Nitrogen was stored throughout pregnancy, 
but there was an enhanced conser\’ation within 3 weeks of partuiltion. OChls 
storage of nitrogen was greatly in excess of fetal requirements, indicating 
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that the mother organism added a reserve supply of protein for parturition 
and lactation. 

While ash ingredients were retained by both groups of sows at all stages 
of gestation, the addition of ground limestone to the ration increased the 
retention of a»sh. The percentage of ash intake excreted in the feces was 
the same in both groups, but the percentage in the urfno was higher in the 
calcium-deflcicnt group. With the advance of gestation there was a decrease in 
the amount of lime retained by the higli-calcium group but an increased 
retention of lime in tlie low-calcium group. The former group stored an 
amount nearly live times that deposited in the fetus, \Nhile the latter group 
sacrificed at least 100 gm. of lime from their own organisms for calcification 
of the fetus. 

There were no indications of increased phosphorus retention with the ad¬ 
vance of gestation. The calcium-deficient ration did not interfere with the 
absori)tlon of phosphorus. The requirements for potassium were much smaller 
than those for lime and phosphorus, but there was an increased retention of 
potassium \\*ithin a short period of parturition. An examination of the blood 
in the low-calcium group showed a definite though not serious anemia. The 
highest retention of sodium occurred within a month of parturition. 

The eifect of the gi'ound limestone on the storage of these materials during 
the gestation period is shown In the following table: 

Storage of nitrogen and mineral matter during gestation hp pregnant sows on 
high and low calcium ratiens 


Kind o( ration 

1 Average retention per sow 

N 

CaO 

PiOi 

KiO 

NasO 

ECigh-calclom^ ___ 

Gm. 

1,439 

1,126 

Om, 

786 

21 

Qm, 

720 

647 

Om. 

201 

111 

Qm, 

162 

203 


,r--n,r-r T ,r- —r - - 


The influence of the addition of calcium carbonate to a ration low in 
lime on the appetite and digpestibiUty of the food in swine, It. E. BIvans 
(Jour, Agr, Sn. [liingland], 19 (i029), No. k, pp. 799-S0J?).-^he sows in the 
low-calcium lot of the above experiment suffered periodically from loss of appe¬ 
tite, though the ration was adequate in other respects. 

A series of 11 digestion trials were undertaken with each of the lots. The 
results showed no Indications of a more perfect utilization of the organic con¬ 
stituents of the ration due to the addition of ground limestone to the low- 
calcium diet. 

[Poultry studies in Arkansas], E. M, Smith (Arkansas Sta. Bui. 268 (19$1), 
pp. These studies have been continued (R S. R., 64, p. 465). 

The value of rioe ly-produets for Japing hens, —^This test was undertaken to 
determine to what extent yellow com meal could be included in a rice ration 
and adequately substituted for the cod-liver oil supplement The results on the 
basis of production, hatchabillty, and fertility indicated that the quantity of 
yellow com necessary must be considerable. 

The value of rice bp^prod/uots in the growing ration, —^In this test a check 
ration composed of 80 per cent of yellow com meal, 25 per cent of wheat mid¬ 
dlings, 25 per cent of wheat bran, 10 per cent of meat scrap, 5 per cent of dried 
buttermilk, 8 per cent of bone meal, J per cent ot palt, and I par of co4- 
10467«MW-5 
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liver oil with scratch feed made up of finely cracked yellow com, and a rice 
ration consisting of 40 per cent of rice bran, 40 per cent of rice polish, and the 
remainder of the ration as above, were fed in three tests to White Leghorn, 
Barred Rock, and White Leghorn chicks, respectively. At the end of 8 weeks 
the chicks in the check ration lots averaged 512, 623, and 643 gm. and those in 
the rice ration lots 540, 637, and 601 gm. per head, respectively. While the 
rice ration was not as palatable as the corn ration, it promoted normal growth 
and health of chicks during 8 weeks of brooding. 

The iw/tuenoe of mineral, cod^liver oil, alfalfa leaf meal, and Bprouted oats 
on the production, haichaUllty, and fertiUty of eggs. —The basal mash used in 
this study was supplemented in the sis pons as follows: Pen 1, no supplement; 
pen 2, minerals; pen 3, cod-liver oil; pen 4, alfalfa leaf meal; pen 5, sprouted 
oats; and pen 6, alfalfa leaf meal and sprouted oats. The percentage egg 
production in the respective lots was 43.9, 34.4, 46.3, 44.6, 49.2, and 40.6, the 
percentage fertility 93.3, 97.2, 93 6, 91.1, 93.1, and 94.3, and the percentage hatch- 
ability 86.1, 78.4, 76.1, 86, 79J2, and 88.8. The sprouted oats was the only sup¬ 
plement that gave a profitable increase in egg production, while none of the 
supplements appreciably increased the fertility or hatchahility of the eggs 
produced. 

[Poultry experiments In Delaware], A. B. Tomhave and 0. W. Mxtmfobd 
(Delaioare 8ta. Bill. 172 (1981), pp. 2S, 24).—The results of two studies are 
noted. 

UtUieaHon of ground soybeans for poultry. —Continuing this study (B. S. 
R., 64, p. 666), it was found that when a laying ration contained more than 

7 per cent of ground soybeans the egg production per hen decreased and 
mortality increased. Even when only 7 per cent of ground soybeans was fed 
the production per bird was 9 per cent less than in the check pen. Ground soy¬ 
beans did not cause a deterioration or change in the color of yolks of eggs that 
had been in cold storage for periods of 4, 6, and 9 months. 

In a second phase of this study 8 pens of 301 chicks each were fed rations 
containing 0, 6.9, and 13.2 per cent, respectiv^y, of ground soybeans. The 
chicks averaged 0.08 lb. initial weight, and in the respective lots made average 
gains of 8, 2.9, and 2.5 lbs. per bird. The average feed requirements per pound 
of gain were 6.1,4.9, and 5.1 lbs. per bird, respectively. 

Study of fiber in rations for rearing cRfok®.—In this test 4 lots of 275 chicks 
each were fed for a 20-week period on rations containing 6.08, 72 , 4.62, and 
4.92 per cent of fiber, respectively. In the respective lots the average weight 
per head at 20 weeks was 2.6, 2,6, 2.7, and 2.9 lbs. The average feed require- 
meat per pound of gain was 6.6, 7.8, 5.8, and 7 lbs., and the mortality over 
the 20-week period was 19, 83,19, and 8 birds. 

[Experiments with poultry in Vii^nia] (Yirginia Sta. Bpt 1928^1081, pp. 
72, 75).—Three studies are briefiy noted. 

Peanut meal as a source of protein for [laying hetw].—Rations in which 
peanut meal was substituted for meat scrap In varying proportions were ted to 5 
lots of 25 Barred Rock pullets each. At the end of 6 months the results 
indicated that iieanut meal could be substituted for some of the meat scrap 
without decreasing egg production or injuring the quality of the eggs. 

Pigmentation in cMoks reared in battery brooders. —^In a test with 5 lots 
of 60 Barred Rock chicks each in a battery brooder, the results obtained during 
an 8-week period Indicated that the addition of alfalfa leaf meal increased 
the pigmentation of shanks and beaks without affecting the growth of the chldks. 

Mazda OX lamp as a source of ultraviolet rays for ptwlfry.—At the end of 

8 we^Es of a test there were no signs of rickets among lots of fed cod- 
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liTer oil or in lots irradiated with a Mazda OX lamp, while in the control lot 
practically 100 per cent of the chicks were rachitic. 

The influence of suprarenal cortex and medulla on the growth and 
maturity of young (White Leghorn) chicks, A. G. Eaton, W. M. Inkso, jb.. 
G. P. Thompson, and F. E. Chidestee {Amer. Jour. Physiol, 88 (1929), No. 2, 
pp. 187-190, fig. 1; ahs. in West Virginia Sta. Bui 2hk (1931), p. 33 ).—^Male 
White liCghorn chicks fed desiccated suprarenal cortex matured more rapidly 
than control (*hicks, as indicated b 3 the weight of the testes. Their body 
weights, like those of the females in the cortex group, nearly equaled those of 
the control lot. Chicks fed suprarenal medulla grew less rapidly, and the 
weight of the testes was below that of the control or cortex groups. 

Final report of fifth Panhandle egg laying contest, October 1, 1980« 
to September SS2, 1981, O. S. Willham ([Oklahoma] Panhandle Sta., Pan* 
hmdle Bui. 3$ (1931), pp. 26). —^This is the final report of the fifth Panhandle 
egg-laying contest, held at Goodwell, Okla. (B. S. B., 64, p. 169). 

Peafowl and their care, W. L. McAieb (U. 8. Dept, Agr. Muo. Pul. 1B7 
(1931), pp. 4).—^A brief practical account of the common or Indian peafowl 
(Pavo criatatua), followed by a brief description of the gi*een or Javan peafowl 
(P, mutioua), 

DAIRY RAEMniG—DAIRYING 

[Experiments with dairy cattle in Virginia] (Virginia Sta. Rpt. 1928-1931, 
pp. 9, 43, 44).—The results of three studies are noted. 

{Feeding value of dried apple pomace}. —Continuing this study (B. S. E., 69, 
p. 467), it was found that 1 ion of dried beet pulp was equal to 4 tons of com 
silage, whereas 1 ton of dried apple pomace was equal to 3 tons of corn 
silage. 

lOompariaon of alfalfa and timothy hay aa aowreea of proteina and mhir 
erala}.—ln this study, in cooperation with the U. S. D. A. Bureau of Dairy 
Industry, it was found that groups of cows receiving alfalfa hay uniformly 
sustained milk production better and produced 16 per cent more milk than 
groups of cows receiving timothy hay. Digestion trials showed but slight varia¬ 
tions in the digestibility of the proteins of the two hays^ The excess of calcium 
in the alfalfa hay apparently aHecied the retention of calcium by the animals, 
and balances were greater during the periods when the same animals were fed 
timothy hay. 

Pasture osoperimenta.—In this test 410-acre pastures were used. Plats 1 and 
2 were fertilized by applying 1 ton of ground limestone per acre and 1,000 lbs. 
of an S-6^ fertilizer (half of the nitrogen applied in April and half in July), 
and plats 8 and 4 were unfertilized. Plats 2 and 3 were subdivided into 8 
equal parts, and the animals were rotated. The number of cow days on the 
respective pastures were 661, 688, 227, and 209. The production of milk, 
calculated to a 4 per cent basis, was 16,770, 14,421, 3,190, and 2,900 lbs., respec¬ 
tively. The animals in the respective lots gained 341, 777, 568, and 438 lbs. in 
weight 

[Experiments with dairy cattle at the West Virginia Station] (West Vir¬ 
ginia Sta. Bui. 244 (1981), pp. 16, 17, 18-20, fig. 1).—The results of several 
studies are noted. 

Bffeot of kwo oalckm and low phosphorus rations on growing dairy heifers .— 
Continuing this study (B. S. R., 63, p. 69), H. 0. Henderson, K S. Morrow, 
R. B. Dustman, and 0. E. Weakley, Jr., fed 11 animals on various experimental 
rations for 2 years in this phase of the work. One group was fed a normal 
ration, another a ration low in calcium, another a ration low in nbosphorus, 
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and another a ration low In both calcium and, phosphorus. At this stage all 
the animals appeared to be in a fairly thrifty condition, and no consistent 
dilferences due to rations were apparent. The older animals receiving mineral- 
deficient rations showed depraved appetlties by chewing mangers. Chemical 
analyses of the blood showed that it was possible to vary the inorganic phos¬ 
phorus content by feeding rations high or low in phosphorus, but the results 
with calcium were uncertain. The inorganic phospliorus content of the blood 
varied greatly from day to day, but the fluctuations in calcium content were 
much less pronounced. 

Water con&wnption of dairj/ anknaU .—^Morrow and B. A. Ackerman found 
wide variations in the amount of water consumed by individual animals kept 
under the same conditions and fed the same rations. Some yearling heifers 
consumed 25 lbs. of water dally, while similar animals under identical condi¬ 
tions drank 75 lbs. During a 28-day period two lactating cows receiving 
mangels consumed 40.0 and 73.5 lbs. of water daily, and when the ration was 
changed to include com silage drank 75.1 and 101 lbs. of water per day, 
rGspecti\ely. No detrimental effects were noted on the health or growth of 
calves given water while being fed milk. 

Varieties of pasture for milk production ,—^A series of 8 pasture plats was 
laid out by Henderson, H. J. Garber, and Ackerman, 2 being seeded to blue- 
grass and white clover; 2 to oats, Canada field peas, sweetclover, and Sudan 
grass; 2 to oats and sweetclover; and 2 to Sudan grass. The sweetclover pas¬ 
ture wiilistood drought better than the bluegrass-whlte clover mixture, while 
Sudan gras.s failed to make much growth due to dry weather. When first 
placed on sweetclover cows did not eat it readily, but after a few days appeared 
to relish it, and there were no bad effects on the animals. 

Boots as a feed for dairy oodos ,—^Using the reversal method, Morrow and 
Henderson fed two groups of cows through 4-week periods on rations of grain 
and hay and either com silage or mangels. There was no apparent difference 
in the amount of butterfat produced on the two rations, but there was a slight 
difiCerence in milk production In favor of the mangel ration. The results showed 
that mangels could be substituted for corn silage on an equal dry matter 
basis. 

Soyl)ean v, alfalfa hay for mUk production,'‘--Tvro more trials have been run 
by Henderson under the same plan as previously noted (B. S. B., 60, p. 73). 
During the respective trials the cows refused 23 and 10 per cent of the soy¬ 
bean hay and 3 and 0 per cent of the alfalfa hay. In the first trial the 10 cows 
when fed alfalfa hay produced 1C lbs. more milk and 2.22 lbs, more butterfat 
than they did when fed soybean hay, and in the second trial there was a differ¬ 
ence of 167.2 lbs. of milk and 8.3 lbs. of butterfat in favor of the alfalfa hay. 
Neither ration was better than the other for maintaining body weight. Com¬ 
bining the four trials there was a difference of less than 0.2 lb. of butterfat 
in the production of 40 cows fed the two kinds of hay over 21-day periods. 
The results led to the conclusion that when soybean hay was cut before it 
became coarse it was practically equal to alfalfa hay. 

Dried tomato pomace In the dairy ration, A. E. Tomhave (Delaware 8ta, 
Bui m (1981), p, Using the double reversal method 2 lots of 6 cows each 
were fed through 4 28-day periods with 3-day transition periods. It was found 
that 1.76 per cent more milk and 8.27 per cent more butterfat were produced 
on the check ration, and the percentage of butterfat in the milk was 1.49 per 
cent In favor of this ration as compared with one containing 15 per cent of 
Irled tomato pomace. 

Balfiing dairy calves, H. W. Cave (Kamos Sta, Oirc. 161 (1981), pp, 14, 
ftffs. 6).—Prenatal care, management and feeding of young calves, housing, 
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marking and dehorning, and some of the common diseases of calves are dis¬ 
cussed in this publication. 

[Dairying experiments at the New York State Station] {New York State 
Sio, Rpt, 1931 1 pp- 23, 40, 47 ).—^Two studies are briefly noted. 

ffeat-loviiiff "bacteria in pasteurized mUh and other dairy products .—^Milk 
containing large numbers of heat-loving bacteria was fed to rabbits and guinea 
pigs without any harmful effects. 

Pasteurization and cooling of milh Vn the vat .—^In this study it was found 
that by using brine temperatures as low as from 10 to 15® Y. for cooling 
milk in the pasteurizing vat after the temperature had first been reduced to 
from 00 to 100® by cold water it was possible to cool milk entirely in the 
vat without decreasing its creaming ability. With cooling surfaces in the 
pasteurizer it was possible to pasteurize, hold, and cool milk within a period 
of approximately 1 hour. 

[Dairying experiments in West Virginia] {West Virginia Sta. JBul. 244 
(19St), pp. 20-23 ).—^The results of three studies are noted. 

Microflora ol rata and pasteurized grade A milk .—^The efficiently of pasteuri¬ 
zation as determined for 103 samples of milk by L. M. Thurston and H. C. 
Olson Increased as the bacterial count of the raw milk increased. This was 
explained on the basis that a fairly constant number of resistant organisms 
exist in milk of any grade, making the proportion burviving in milk of low 
initial count high as compared with milk ot higher initial count. A study of 
types of organisms before and after pasteurizing showed that acid-forming 
and inert bacteria and peptonizing organisms increased following this process, 
while acid-coagulating and alkali-forming bacteria decreased. Pasteurized 
grade A milk was found to keep considerably longer than the corresponding raw 
mak. The coagulation of the raw milk was due to the developed acid, while 
the coagulation of pasteurized milk was due to a reuniu-llkc enzyme secreted 
by the bacteria. 

Flavor in dairy prodwof^.—In this study Thurston found that standardizing 
skim milk with washed cream containing a minimum of fat-globule films 
lowered the rich flavor of the product as compared wdth normal whole milk 
or with buttermilk standardized with unwashed cream. These results confirm 
the theory that fat-globule films do give milk some of its rich flavor. 

Manufacture of sioceUcurd, rennet-coagulated cottage cheese .—^In studying 
the manufacture of sweet-curd, rennet-cotigulatcd cottage cheese Thurston 
found that regardless of variations In other factors a whey acidity of 0.35 
per cent or more was necessary to produce curd with a desirable body. A 
lower acidity always produced a rubbery curd. Calcium chloride proved to 
be of no value in hastening coagulation by rennin or In firming the curd 
during “rooking.” Varying the amount of rennet extract from 1,33 to 3.33 
cc. per 1,000 lbs. of skim milk had no apparent effect upon the manufacturing 
process or upon the character of curd produced from ^im milk pasteurized 
at 185® F. for 20 minutes. It was possible to reduce the making time of this 
cheese from 18 to 8 hours by the quicker development of lactic acid. The 
gas which developed in some curd could be removed and its effects largely 
overcome by boating the curd in the w'^hey to 160® or higher. These results 
were obtained when the skim milk was pasteurized at 185® for 20 minutes, 
but did not apply to milk pasteurized at 145® for 30 minutes. 

Market milk, E. Kioxt and C E. Clement {New York: John WUey d Sons; 
London: Chapman d Mall, 1931, 2. ed., rev., pp. XXII+4'^9, figs. 189 .)—^A re¬ 
vised edition of this treatise, previously noted (E. S. B., 48, p. 577). 

Cheese investigation {Virginia Sta. Bpt. 1928-1931, pp. 44, 45).—W. D, 
Saunders found that by equalizing the content of butterfat and casein in the 
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miiTr a dieese could be made which would contain 50 per cent of butterfat 
In the dry matter and 40 per cent of moisture. Such cheese soon dried out 
to 39 per cent of moisture, the amount required by law. 

A method for making satisfactory cheese from milk containing as much 
as 0.36 per cent of acid was worked out. The method consisted of adding 
water to Ihe cheese vat Immediately after the curd was cut and then reducing 
the acid in the whey to 0.1 per cent or less. Cooking was done at a temper¬ 
ature not above 100° F., and the curd was allowed to lie in the whey about 
2 hours or until the acid in the whey had risen to about 0.18 per cent. 

The influence of the method of production on the calcium content and 
body of cheese [Irans, title], Q. Wode (AT. Landthr, AJcad, Handl, och Tidshr., 
69 {1930), No. 7, pp. 1032-1043; Eng. al>A., p. 1041 ).—In this study a close corre¬ 
lation was found betw^een the calcium content and the body of cheese. The 
more calcium present the weaker was the body. Calcium was removed from 
the curd by the vat-whey and also by the whey removed during the pressing 
process. The amount of calcium removed by the vat-whey increased with the 
acidity of the milk before setting. When the vat-whey was separated rapidly 
from the curd, the amount of calcium removed decreased. ''Phe amount of 
calcium dissolved from cheese by the press-whey increased with the increased 
volume and acidity of the press-whey. The total amount of calcium dissolved 
by the vat-whey was considerably greater than that removed by the presfih 
whey. However, the variations of calcium content were practically the same 
in both kinds of whey, and for this reason the press-whey was able to cause 
practically as much change in the calcium content of the cheese as the 
vat-whey. 

Seventeenth annual report of the creamery license division, T. H. Binnet 
(Indiana 8ta. Giro. 185 (1931), pp. 19, fig. f).-—This is the annual report of the 
State creamery license division for the year ended March 81,1931 (B. S. R., 65, 
p. 67). It deals with the comparative annual production of dairy products 
in Indiana, the creamery inspection, and the examination of testers. 

The preparation, testing, and use of chlorine disinfectants, A. 0. Fax 
(Kansas 8ta, Giro. 160 (1931), pp. 8, fig. I).—The author describes methods for 
preparing homemade hypochlorite disinfectants at a cost of from 10 to 25 cts. 
per gallon. The detailed procedures include preparation of calcium and sodium 
hypochlorites from bleaching powders and of sodium hypochlorite from chlorine 
gas. A simple, practical test for determining the percentage of available 
chlorine in the stock solution and the parts per million in the final rlriRO water 
are also described. A formula Is given which makes possible the calculation of 
the proper dilution of any slock chlorine solution to yield a chlorine rinse 
water of any desired strtmgth. The precautions to be observed in the use of 
chlorine disinfectants are discussed. 

7ETEBINART MEDICIBE 

Report of the parasitologist, H. L. Van Volexnbebo (Porto Blco Sta. Bpt. 
1930, pp. S8’^40)- —The stomach worm was found to be the most common and 
widespread of the internal parasites of cattle, closely followed by the nodular 
worm, as was determined by autopsies, abattoir observations, and fecal exami¬ 
nations. The nodular worm is of great importance due to the losses it causes, 
no effective curative treatment being kno^vn, and older animals do not acquire 
the resistance to it that they do to the stomach worm. The lungworm and 
hookworm ore serious pests on certain farms and in I'estricted areas. Ooccldia 
were very frequently found in fecal examinations, but only in a few 
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has coccidlosls been observed. Oattle of all ages are attacked by the cattle tick 
and liver fluke. There appears to be only one species of snail that serves as 
the intermediate host of the liver fluke on the island, and by the destruction 
of it the fluke can be controlled. 

Since the native goat is attacked by a great variety of external and internal 
parasites, the flocks are successfully raised only in the more favorable dry 
regions. The lungworm and the kidney worm are the most serious parasites 
of swine. The thorny-headed worm and the swine hookworn (Crassiaoma sp.) 
are common but apparently are not important. For some unknown reason the 
ascarid is not a common parasite. 

Of the Important internal parasites of poultry, capillarids have been most 
frequently met with, followed by species of the genus Heterakis and Asearidia. 
The tapeworm has been found less frequently than the ascarid. Coccidla are 
said to have been encountered in over one-third of the fecal examinations. 

In reporting upon bovine piroplasmosis, it is pointed out that there are two 
or more types of the disease which occur on the Island, the more common type, 
which is found in Mayaguez and vicinity, being due to a parasite corresponding 
to PiroplamcL argenthium, which occurs in South America. This form of the 
disease responds to treatment with quinine, especially if administered early in 
the attack. Injecting quinine hydrochloride intravenously in doses of 5 gxn. 
daily per adult animal has been found to hasten the action of the remedy. 

Search has been under way for the intermediate host of Momezia ewpanaa, 
the common tapeworm of cattle in Porto lUco, which is also a parasite of goats, 
although the native goat is nut a natural host. This tapeworm is more common 
In young cattle, not more than one or two tapeworms being commonly found in 
adult cattle. Attempts to infest several kinds of insects with this parasite gave 
negative results. In field collections the dung beetle Ataenius atercarator was 
found infested with a eysticercoid, and the water beetle Tvopiatemua collaria 
also harbors a eysticercoid, probably the tapeworm of a water-feeding bird. 
This water beetle was also found infested with the embryo of the thorny- 
headed worm. It was found possible to infest both pigs and calves with this 
thomy-headed worm by feeding the beetle, but the worm would not develop In 
the calf. 

On the feeding habits and pathogenic action of Chabertia ovina (Fabric 
cius, 1788)» K, Wktzel (North Amer. Vet^ 12 (1981), No. 9, pp. 25-^8, fig. f ). — 
It is pointed out that the nematode C. ovina, parasitic in the large intestine of 
sheep, goats, cattle, and other ruminants, attaches itself to the mucous mem¬ 
brane of the colon by drawing a portion of the propria mucosae into the buccal 
capsule, it actually fetnls on tho propria mucosae, the elements of which are 
swallowed after havhig been submitted to a predigestion in the buccal capsule. 
Besides this mechanical destruction of the superficial layers of the mucosa, a 
toxic action by the worm is suspected of playing u part in the pathologic 
processes. 

The North American lung fluke, F. O. Waxxacx (Science, 7$ (1981), No. 
1896, p. Tills is a preliminary note on studies of Paragonimia kelliootu^ 
which has been reported from eats, dogs, and pigs in the United States since 
1894, although its life history, until the present time, has remained unknown. 
This fluke has been found to be a not uncommon parasite of tbe native mink 
(Lutreola viaon). Large nximbers of distome melacercariae were found in 
November, 1980, in Otmlarua immunia apiniroatria in a small creek near Min¬ 
neapolis, Miim. Thirty-two per cent of the crawfish examined in this creek 
were fonnd Infected. The cysts, which varied in number from 1 to 8, without 
exception were found in the pericardial cavity, and cats fed these cysts de- 
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veloped P. kellicotti. Evidence was thus obtained that at least one species of 
native crawfish serves as second intermediate host of the lung fluke. 

Differential filtration, as a moons of isolating Bacterium granulosis, 
R. E. Knutti, P. K. Olitsky, and J. R. TYLEas (Science, 75 (1931), No. J904, pp. 
709, 7X0). —The fact that it is often difficult to separate very small slowly 
growing from larger more rapidly growing bacteria, this being especially true 
in attempts to obtain B. granulosis in a pure growth from cultures of conjunc¬ 
tival suspensions, led to the studies here reported. By means oC differential 
filtration the authors were able to separate B. granuloses from contaminated 
cultures from which it had been difficult or impossible to recover the organism 
in the usual manner. 

The question of prenatal infection in anaplasmosis, G. Dikmans {North 
Amer. Vet., 12 {1931), No. 9, pp. 21-28).—The question of pianatal infection 
with anaplasmosis is reviewed by the author. 

The virus of boutonneuse fever (exanthematous fever) obtained from 
the blood of a patient or from the body of a tick is filtrable [trans. title], 
G. Blano and J. OAMiNOPfiTEOS {Compt. Rend. Acad. Sci. [Paris], 192 (1931), 
No. 23, pp. 1504,1505). —^The authors find that the virus of boutonneuse fever is 
not precipitated by centrifugation for 20 minutes at 2,500 r. p. m. The virus 
present in the blood serum and in the body of the brown dog tick is filtrable, 
passing through Ohamberland L 2 and L 5 filters. 

A preliminary report on dried rinderpest vaccine, M. M. Robles and J. D. 
Genbeoso (Philippine Jour. Agr,, 1 (1930), No. 4, PP- 367-379, figs. 5). —^The ex¬ 
periments reported have shown that the drying of tissue rich in rinderpest 
virus in a desiccator under constant refrigeration rendered the tissue avirulent 
without destroying its immunizing power. In five separate tests where two 
different lots (33 to 86 days old) were used, none of them produced rinderpest 
in susceptible animals, 

A brief r4sum4 of rinderpest control work in the Philippines, V. Eebbiols 
{Philippine Jour. Agr., 1 (1980), No. 4, pp. 393-409).—This is a review of the 
control work with rinderpest in the Philippines, into which the disease is be¬ 
lieved to have been introduced in 1886 with work animals from Oliina. 

The therapeutic value of Brucella abortus bactorin administered in¬ 
travenously, W. A. James and R. Geaham {Jour. Amer. Vet. Med. Assoc., 79 
(1931), No, 3, pp. 391, 392). —^The intravenous administration of B. alo7*tus 
l»si*terin of the porcine form to reacting cows, iiresented in detail in tabular 
torm, failed to alter appreciably the agglutinin content of blood and milk of 
10 animals over a period of 6 months following treatment. No ill effect of 
the treatment was noted. 

The effect of colloidal carbon with adsorbed flavines on the Brucella 
agglutinin titre of reacting cows, W. A. James and R. Gbaham {Jour, Amer. 
Vet. Med. Assoc., 79 {1931), No. 8, pp. 394'-39G). —^In a study of the curative 
properties of colloidal carbon with adsorbed flavines in the treatment of ani¬ 
mals reacting to infectious abortion, no indication was obtained of curative 
properties from the weekly blood tests made during the course of the treatment 
and after an interval of approximately six months. No injurious effect from 
the treatment was observed. 

Correlation of blood reactions with the breeding records over a period 
of years in an abortion-infected herd of cattle, 0. P. Olaek {Jour. Amer. 
Vet. Med. Assoc., 79 (1931), No. S, pp. 290-331) .—This contribution from the 
Michigan Experiment Station reports upon data obtained since March, 1926, 
from a purebred herd of fVom 60 to 100 animals of breeding age in which infec¬ 
tious abortion existed for the past 20 years. In the course of this work, the 
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details of 'Which are presented at length in tabular form, monthly agglntinatlon 
tests were made of all the animals of breeding age, all available fetal mem¬ 
branes were examined, breeding records were recorded, and the usual clinical 
treatment was applied to all cases of retained fetal membranes and other 
ailments of the genitalia. The findings have led to the following conclusions: 

Positive animals had two and one-half times more abortions than negative 
animals. Sterility was four times more frequent in suspicious animals, and 
eight times more frequent in positive animals, than in those with a negative his¬ 
tory. Retention of the fetal membranes occurred with almost equal frequency 
In negative, suspicious, and positive groups. A majority of positive animals (62 
per cent) and an appreciable number of suspicious animals (11 per cent) had 
Brucella abortew-infected udders. Of animals positive in 1: 60, 38 per cent be¬ 
came negative, 33 per cent became suspicious, and 28 per cent became positive. 
Of animals positive in 1:100, 11 per cent became negative, 22 per cent became 
suspicious, and 67 per cent became positive. Of animals positive in 1:50 or 
1:100 for 6 to 10 months, only 2 per cent became negative. Animals positive in 
1:60 or 1:100 more than 10 months did not become permanently negative. 

Oesophagostomiasis of cattle in the Philippines, E. G. Fahinas {Philip¬ 
pine Jour. Apr., 1 (19Sd), pp. S81-S91t pU. 2, floB. 4).*—This is a brief 

report on the incidence of esophagostomiasis of cattle in the Philippines, with 
notes on its diagnosis and control. 

The infectivity of the blood in artifiicial and natural cases of bovine 
pleuro-pnenmonia, G. N. IIatx and W. G. Beaton (Jour. Compar. Path, md 
Ther., JH {IdSl), No. S, pp. 170-179). —^The authors report upon experimental 
transmission of infection by blood inoculation, the Isolation of the virus in pure 
culture from the blood, the period at which the blood becomes infected in cases 
of artificial infection with the virus of pleuropneumonia and the period which 
it retains the Infection, and the infectivity of the blood in natural Infections and 
blood cultures as a means of diagnosis. 

Observations on a pyogenic infection of sheep, W. Jowbtt {Jour. Compar. 
Path, and Ther., U {i931). No. 3, pp. 202-208, figs. 2).—An account is given of 
several cases of a pyogenic infection of sheep and of its causal organism. 
Bacterium purifaoiene, an earlier reference to which has been noted (E. S. R., 
64, p. 74). 

Gas gangrene infections of sheep, R. S. Roberts and A. D, MoBwen (Jour. 
Compar. Path, and Thcr., 44 {JI9S1), No. S, pp. 18(^-191) .--Tills is an account of 
a bacteriological examination made of 68 cases of gas gangrene, usually caused 
by B[aoillu8l ohauvod, which causes serious mortality In sheep in the Romney 
Marsh In Kent County, England. In gas gangrene of lambs the infection gains 
entrance to the body through wounds inflicted at castration or docking. The 
soil of the marsh appears to be heavily contaminated by B. ohaumei, Vlibrlonl 
septique, and Slaoterlum) paVudis, only the first of which was encountered in 
cases of gas gangrene* BlaolUus) oedematima appeared to he the cause of the 
disease in one case. V. aepUque has not been proved to be the cause of gas 
gangrene, and it has not been definitely incriminated in any of the authors’ 
investigations into sheep diseases. It is frequently recoverable, apparently as 
a post-mortem invader, from the bodies of animals that have been dead for 
some time. Prophylactic measures should be directed primarily against a 
B. chauvoei infection. 

Diseases of goats in Nigeria.--II, Notes on a fatal septicaemic infection, 
W. G. Beaton {Jour. Compar. Path, and Ther., 44 {1981), No. S, pp. 192--201).-^ 
This contribution reports on observations of an exceedingly virulent disease of 
goats in Nigeria due to a minute coccobaciUus. It was found that ^eep can 
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also be artificially infected by the organism. The first paper In this series, en¬ 
titled Contagious Pleuro-pneumonia of Goats in Bast Africa, was by Mettam 
(B. S. B., 63, p. 872), 

Two tapeworm parasites from the carabao, with special roference to a 
new species of AvitelUna, M, A. Tubanqui and B. 0. Fatunas (Philippine 
Jour. Apr., 1 (mO), No. 4, pp. 421-429, pU. 2).—Notes are presented on a new 
species of the genus AvitelUna, namely, A. huhalinae, and on MorUesia lenedcni 
(Moniez) B, Bl., a well-known parasite of sheep and cattle in many countries 
but here reported for the first time from the Philippine Islands and from a 
new host 

Bactexiom viscosnm equi (Adsersen) in suckling pigs and its relation 
to Bacillns polymorphus suis (l>egen) in focal interstitial nephritis in 
swine: A contribution to onr knowledge of diseases in the now-born in 
swine, H. Magnusson (11. Intematl. Vet. Cong., London, 1990, JRpts., vol. S, 
pp. 4SB-50*t, pis. 4)^ —It is pointed out that in Sweden, where hog cholera does 
not occur, practically all deaths of sudding pigs are due to causes other than 
primary infections. In esaminatioiis made during a period of 15 years of 
1,667 cases, only 663 proved to have been caused by virus infection or by 
parasites. Of these, 217 wore referred to erysipelas, and 239 to Pasteurella 
pneumonia. Among the specific forms of infection sometimes met with in new¬ 
born pigs, mention is made of that due to Bacterium viscosum equi. In an 
examination made of 5 cases in the same litter due to this infection, the most 
characteristic changes proved to be purulent polyarthritis and renal hem¬ 
orrhages. In 3 of the cases tliero was also endocarditis with purulent thrombi. 
Tests proved that the organism isolated was pathogenic for swine and horses 
and capable of producing chronic cold abscesses in rabbits. 

On account of the statements found in the literature that B. viscosum equi 
is identical with Bacillus polymtytphus Degen 1907, which often occurs in 
focal Interstitial nephritis in adult pigs and is therefore a very common organ¬ 
ism in swine, 4 of the above-mentioned renal cases were examined. B. poly- 
morphus auk was isolated in pure culture, and the correctness of the observa¬ 
tions of Degen (B. S. B., 20, p. 1084) was in the main confirmed. This organism 
is a hemolytic, Gram-negative rod, which in the system is closely related to 
Bacterium viscosum equi and Bacillus purifaciens in sheep, but is quite different 
from these and does not, like Bacterium viscosum equi, form any slimy or tough 
colonies. Bven serologically it differs—is difficult to keep alive and almost 
avirulent for all laboratory animals tested, even pigs. It is considered as 
probably, like Bacillus pyelonephritis lovis, a secondary invader with a predilec¬ 
tion for the kidney tissues. 

Infection of pigs through the skin with the larvae of the swine kidney 
worm, Stephannrus dentatus, B. Sohwautz and B. W. Pbige (Jour. Amer. 
Vet. Med. Assoc., 79 (19S1), No. S, pp. 359-^75).—In experimental work with 
B. dentatus, infective larvae when placed on the intact skin of pigs failed to 
produce infestations in the various tissues and organs in which this parasite is 
known to occur. The infective larvae penetrated the scarified sldn of pigs 
readily and produced typical lesions and worm infestations in the tissues and 
organs in which they occur normally. When injected subcutaneously Into pigs, 
the larvae produced characteristic lesions and worm infestations In the various 
tissues and organs which are susceptible to the parasite It is considered 
probable that under normal conditions of swine husbandry the larvae would 
have opportunities of coming in contact with the injured skin of swine, and In 
such cases infestations vTith this parasite would result 
Following experimental percutaneous infections, the larvae reached the liver, 
aopleen, 3 ;mncreas, perirenal fat, kidneys, psoas muscles, and other abdominal 
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organs and tissues. Tbey also localized In thoracic organs, particularly in 
the lungs. In experimental percutaneous infections, the larvae were found in 
the liver and in adjoining abdominal organs and tissues long before they 
occurred in the perirenal fat and in the renal organs. The worms apparently 
reached the liver through the systemic circulation and many of them remained 
m the hepatic blood vessels, particularly in the portal vein and in the gastro- 
hopatic artery, where they produced thrombi. The Immature worms penetrated 
the hepatic tis*?ue, presumably by perforating the hepatic blood vessels, and 
worked their way to the liver capsule, which they perforated. The worms 
which got into the abdominal cavity migrated freely, and in this way they 
apparently reached the perirenal fat, which they penetrated and in which they 
established tracts io the ureter. 

Studies on Shigella equfrnlis (Bact. vlscosnm equi), P. B. Edwabds 
{Kmtudky 8ta. Buh S20 (1981), j>p. 289-550, figs, 6) .—The first part of this 
contribution (pp. 291-304) reports npon a comparative study of the cultural, 
morphological, biochemical, and serological properties of 40 cultures of S. equi- 
ruUB, Part 2 (pp. 805-319) deals with rough and smooth variants, and part 
3 (pp 320-327) with the occurrence of dwarf colony variants. 

While this organism has for 15 years been recognized in Europe as a serious 
factor in septicemia, arthritis, and nephritis of foals, its presence in America has 
only recently been recognized. It is now known to be responsible for the early 
death of a larger number of foals than any other individual microorganism, 
Poals Infected with this bacterium frequently die within 18 hours. The average 
age at deatli as reported by Bimock, Edwards, and Bullard (E. S. B., 59, p. 780) 
is 2.9 days. The organism referred to by Good and Smith in their report upon 
joint ill as Bacillm al)ortivo-equ4mi^ (E. S. B., 31, p* 887) Is considered to be 

equirulls. 

The presence of extensive variations in the cnltural characters of the bac¬ 
terium was noted and these are described. All the strains were found uniformly 
pleomorphic, their cultural characters being similar, although exhibiting some 
variation due to dissociation. The biological reactions of the organisms were 
comparatively uniform. Slight differences were noted in the fermentative 
reactions and ability of the various cultures to coagulate milk. The organisms 
were extremely diverse In their serological characters. Using seven agglu¬ 
tinating serums, only three cases of Identity were noted in the 40 strains. The 
most distinctive character of the organism is its inability to survive for more 
than 10 days on the surface of an agar medium when kept in the dark at room 
temperature. 

** The presence of rough and smooth variation was apparent throughout the 
course of the work. Changes in the mucoid character of the organism also 
were noted, and it was demonstrated that the change from mucoid to nonmucoid 
is associated witli the change from rough to smooth. Bough colonies are always 
mucoid, while nonmucoid colonies are always smooth. There is a transitional 
stage of smooth mucoid. The trend of the variation in artificial cultures is 
from rough to smooth. The rate at which the change from rough to smooth 
occurs varies from strain to strain and may vary within the same strain at 
different times. The rough form can be perpetuated in cultures only by con¬ 
tinued selection. Growth in broth, incubation at lower temperature, and alka¬ 
line reaction favor the development of the rough form. Growth on agar, incu¬ 
bation at a temperature above ZV C., and acid reaction accelerate the change 
from rough to smooth. The two forms are closely related serologically. The 
rough form produces a larger amount of specific substance than the smooth form. 
Both rough and smooth cultures were isolated directly from the tissues of 
diseased foals, either alone or associated. 
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“In addition to rough and smooth dissociation another type of yariation 
resulting in the formation of dwarf colonies was observed. These dwarf races, 
while differing markedly in their cultural behavior, are morphologically and 
biochemically identical with normal strains of S. equirulis, Ceitain of these 
variants were shown to be serologically identical with normal strains derived 
from the same source. The rough and smooth and mucoid and nonmucoid disso¬ 
ciation occurring in normal cultures was observed in the dwarf strains. Further¬ 
more, the characters of the dwarf cultures as regards roughness or smoothness 
and the presence or absence of the mucoid state were the same as the characters 
of the normal strain with which they were associated or from which they were 
derived. The growth of the dwarf variants could be stimulated greatly by the 
addition of blood serum, ascitic fluid, cabbage Juice, or potato juice to the 
medium. Fresh meat infusion also stimulated the growth of the dwarf strains. 
The stimulating substances are quite heat stable, resisting autoclaving for 
4 hours 

“Dwarf strains were recovered from stock cultures of normal strains and 
directly from infected foals. Rough mucoid and smooth nonmucoid strains 
also were isolated directly from the animal body. The recognition of these 
variants is of importance in the diagnosis of the disease.” 

Poultry diseases, W. L. Bleeokes and R. M. Smith (ArTcansas Sta, Bui. $68 
(19SJ), pp. 44 , 45 ).—A brief reference is first made to investigations of various 
vermifuges for use in poultry flocks. In this work 15 gm. of kamala were 
found to be quite effective against tapeworms but not of much value against 
other intestinal parasites. It is concluded from the results obtained that the 
use of a vermifuge may be overdone, that they should be administered early 
in the fall before the fowls get into production, and that probably not more 
than two treatments should be given. 

Avian pest, a disease of birds hitherto unknown in the Philippine 
Islands, E. G Faeinas (PMlippim Jour. Agr., 1 {19B0), No, 4, pp. Slt-S65, 
pis. 5).—This is a report of studies of a disease caused by a filter-passing virus, 
described as an acute, febrile, Infectious disease characterized by dyspnea, 
diarrhea, and inappetence, with nerve injury which is manifested by various 
locomotor disturbances in birds that survive the acute attack. It is said to 
be the same as the Newcastle disease in England reported by Doyle (E. S. R., 
68, p. 77), p}>eudo-fowlpest in Java reported by Picard (E. S. R., 61, p. 74), 
and Ranikhet disease in India (B. S. R., 60, p. 374). 

Data relating to the diagnosis of this disease by complement fixation; routes 
of Infection; transmission by contact; filtration experiments; virulence of tis¬ 
sues ; thermolability of virus; effect of direct sunlight on virus; cross-immunity 
tests—avian pest v. pseudo-fowlpcst, avian pest v, Newcastle disease, and 
Ranikhet disease v, avian pest; curative effect of immune serum; and passive 
immunization with Immune serum are reported In tabular form. 

Vaccine against chicken pox (Virginia Bta, Bpt. p. 4P).—Ken- 

tion is made of the finding that pigeon pox virus produces a higher degree of 
immunity to fowl pox than fowl pox virus, and Is not followed by the 
severe systemic reactions nor the decrease in egg production that follows the 
use of fowl pox virus as a vaccine. 

Are hens susceptible to infection vdth the bacillus of Jolme*s disease 
(paraptnherculosis) ? T. van Hebxsbeeoen (Jour. Compar. Path, and Ther.^ 
44 (X9Bl)f No. pp. $XB~215 ).—^Experiments reported indicated that full-grown 
hens are insusceptible to Infection with the paratuhercle bacillus. 

Intranudtear indnsions in laryngotracheitis of chickens, 0. SmcmiCD 
(£fcienoe,‘ 73 (i3Si), No. IBOO^ pp, 694t 595 ).—The author here briefly records 
the jesqlts of a histological study of spontaneous and experimentally produced 
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cases of laryngotraclieitis of chickens, and the finding in both of Intranuclear 
inclusions. 

Observations on a disease of fowls due to a filterable virus and asso¬ 
ciated with leucocytic inclusions, S, J, Gubbrt and G. B. Simmins iJowr, 
Compar. Path, and Ther., U (1981). No. 5, pp. 157--169, flgs. 4).—GPhe authors 
have found tliat the disease of fowls described by Macfle and by Adler (E, S. R, 
53, p. 886), which is not uncommon in Palestine, is caused by a filtrable virus. 
The disease is nearly always associated with leucocytic inclusions. There was 
found to be a great variation in the virulence of the virus, and the virulence 
could be raised by rapid passage. A period of immunity was found to follow 
both acute and mild attacks. Native flocks are at times susceptible to acute 
outbreaks of the affection. 

Fowl paralysis, A. E. Tomhave and 0. W. Mumford (Delaware Sta. Bui. 178 
(1981), p. 25). —^Thirty-seven birds from flocks containing cases of paralysis 
were brought to and kept confined in an isolated laying house with 9 thrifty 
pullets, 9 unthrifty pullets, and 6 hens, all from the station flock, for a period of 
C months. Of the birds showing symptoms of paralysis, 71.4 per cent had 
off-colored eyes, 73.3 per cent died within the 6 months* period, and 6.6 per cent 
showed an apparent recovery. Of the pullets from the station flock none de¬ 
veloped paralysis when placed in close contact with birds showing symptoms of 
paralysis. The laying ration used and the system of management had no 
apparent beneficial effect upon birds alfe<*ted with paralysis. 

A study of Immunity or resistance to Ascaridia lincata (Schneider), 
R, B. Rebrassiee and B. R. McOroey (Jovr. Amer. Vet. Med. Assoc., 79 (1981) ^ 
No. 8, pp. SJf9-^858). —In cooperative work by the Ohio Experiment Station and 
the Ohio State University, an experiment was conducted with 144 chickens to 
determine If the administration of an extract of the nematode A. Uneata would 
increase thoir resistance to this parasite. These 144 birds were divided into 
three equal groups according to age, group A containing birds 46 days old, group 
B 97 days old, and gronp 0 131 days old. Bach group was divided into three 
lots of 16 birds each. 

The greatest variation in the average gain per bird was found in group A; the 
most gain taking place in control birds. The lot receiving extract and ova made 
a greater gain than the lot receiving only ova. Similar gains were made in 
group B, but the difference was not so marked. A greater variation in the 
average amount of feed consumed was observed in group A. The parasitized 
birds of groups A and B did not consume so much feed as did the controls. An 
enteritis was present in a majority of the birds In lot 2, group A, which received 
only ombryouated o‘’'a, while In lot 1, which received extract and ova, only a 
small number showed this condition and it was of a milder typo. In lots 1 and 
2, group B, similar results were observed, but there were not so many affected 
as in group A. In group 0 this factor was n»l significant. No birds in control 
lots showed this condition. The birds in lot 1, group A (extract and ova), 
contained a greater number of worms than was found in lot 2, which received 
only ova, and the average length was about the same in each lot. There was 
no significant difference in this respect between these two lots in groups B and 0. 

Ornithostrongylus quadriradiaius in squabs, A. Kohabov and F. R. Bsaxt- 
DETTE (Jour. Amer. Vet. Med. Assoo., 79 (1981), No. 8, pp* $98, 894). —^In a study 
by the New Jersey Experiment Stations, the etiological agent of an epizootic 
of pigeons in which all but six succumbed was found to be a nematode worm 
identified as 0. quadriradiatus. 

A new species of nematode worm from the sage grouse, E. E. Wshb 
(U. R Natl. Mus. Proo., 79 (1981), Art. 8, pp. 8, figs. 3).—Under the name 
Hahronema urophasiana the author describes a new species of nematode found 
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parasitic In the gizzard of the sage grouse (Cmtrocerm^ iikropUa^Umua) at 
Miles City, Mont 

Epizootic encephalitis of foxes, n, lH (Amer, Jow, Eyg.^ IS (1981), No, J, 
pp. 201-22S, figs, 7; U {i931)j No, 2, pp, 353-573) .—Part 1 of these studies has 
been noted (B. S. B., 64, p. 566). 

II. General consideration of fur-iange epiffootlcs, B. G. Green.—^It appears 
that fox encephalitis, with a slow rate of spread, may be present endemically 
among foxes in pens. Wlien groups of these foxes are run together in fur 
ranges, the disease increases to a violent epizootic. Any large group of appar¬ 
ently healthy foxes from an endemic focus appears to develop an epizootic 
indicating that carriers of the disease are common. The epizootic may appear 
in from 4 to C days after common exposure and reach a peak in from 2 to 8 
we^s. The mortality in young foxes less than 10 months of age is about two 
and one-half times greater than that in adult foxes over a year and a half old. 
The mortality in young foxes appears to average 12.6 per cent of the popula¬ 
tion when based on known losses and becomes 18.5 per cent whem approximated 
to include mutilated and missing foxes. The corresponding mortality figures 
for adult foxes are 3.5 per cent and 8.5 per cent. Individual ranch group mor¬ 
talities as high as 40 per cent of the grout) population occur. In se^el•al groups 
of foxes studied which have common ancestors, susceptibility to the disease ap¬ 
pears uniform. Significant variations in the mortality of whole range groups 
and of ranch groups In the same range epizootic occur. Evidence points to fur- 
range conditions and organizations as responsible for these mortality variatioua 
This indicates that rapid variations In the virulence of the vims occur in fur- 
range epizootics,” 

III. Experimental transmission, B. G. Green, N. B. Ziegler, B, T. Dowey, and 
J. B, Shillinger.—^Epizootic encephalitis of foxes was transmitted to experi¬ 
mental animals from foxes dying in epizootics occurring in two successive 
years. 

“The Inoculation of brain and spinal cord virus by clstorna puncture into 
foxes raised under quarantine conditions has been found to be a successful 
means of maintaining the encephalitis virus. In the experiments here reported 
virus stored in 50 per cent glycerine 5,5 months appears to have the same patho¬ 
genic properties as docs fresh virus. 

“ Intramuscular injection of brain virus appears to transmit the disease al¬ 
most as uniformly as does inoculation by cistenia puncture. The spleen of a 
fox dying of the experimental disease is very active in transmitting the infec¬ 
tion to young foxes by cisterna puncture. The disease has also been transmitted 
by the Injection of sifieon virus into the peritoneal cavity. The virus has been 
demonstrated in the heart blood of a fox dying of the e.s:perlmenfal infection. 
We have failed to transmit the disease to five foxes by corneal scariflealion, even 
though the scarification was thorough and an experimental virus known to be 
virulent was use<.l. The disease has also been transmitted to young experimental 
foxes by skin scarification, by Intratesticulnr injection, and by inoculation of the 
nasal cavity. While the mortality of the natural disease seldom appears to 
exceed 20 per cent of those exposed, the mortality of experimentally Inoculated 
young foxes Is approximately 70 per cent.” 

How to detect the parasites of for-bearing animals, W. A. Bjxjsy and 
B. 0. Chbistenson (Mmn, Univ, Agr.^ Ext, Pamphlet 18 (1981), pp, 22, figs, 19; 
(Oso in Amer, Fur Breeder, S (1981), No, 12, pp, I 6, 8, figs. 8; 4 (1981), No, 1, 
PP* ftgs- 13).—Methods of study are .described. 
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AOBICTTITTIEAL ENGDTEESma 

[Agricultural engineering investigations at the Arkansas Station] (Ar- 
kansaa 8ta, Bui, S68 pp, 12-15) .—Cotton machinery studies, by D. G. 

Carter, Involving the use of the tractor as a power unit in cotton production, 
showed that all operations except hoe work and picking can be perfoimed with 
approximately 8 man hours per acre. Xhe cultivation time requirement was 
found to vary directly with the capacity of the power unit. Chopping and hoe¬ 
ing were apparently not affected by the type of equipment used, and the labor 
required amounted to 32,35 man hours per acre for the crop. 

Field studies by Carter, conducted cooperatively with the U. S. D. A. Bureau 
of Agricultural Economics, on the utilization and cost of farm power led to the 
general conclusion that a considerable increase in effectiveness could be gained 
in cotton production by the gi’eater use of 2-liorse teams and the use of tractors 
for more operations with machines of larger capacity. 

Post-preservation studies, by Carter and J. B. Woods, showed that creosote 
and water-soluble salts are reliable preservati\es. Oil, sulfur, and spray solu¬ 
tions were not so effective, although there was some gain in durability. Service 
tests of vineyard fence posts showed that after eight years commercially 
creosoted round pine posts were sound, galvanized steel posts were in good 
condition, and painted steel posts were sound but rusted. 

An underground water suiwcy in the Grand Prairie area reported by Carter 
showed that there has been a gradual lowering of the ground water level from 
which water has been drawn for rice irrigation, which, in some areas, has 
amounted to from 20 to 35 ft. It is generally concluded that the safe yield of 
the water-bearing beds has been and is now being exceeded. 

Preliminary studies of the water cooling ot milk and cream, by Carter and 
Woods, indicated that milk at from 85 to 90® F. can be reduced to 65® in 3 hours 
by the use of well water in milk-cooling tanks. The temperature of well water 
in northwestern Arkansas was found to average 59®. It also was found that 
milk can be kept In a condition suitable for all sweet milk pui*poses for 12 hours 
and is acceptable for cheese factory use for 24 hours. 

rAgricultural engineering investigations at the Virginia Station] (Vir¬ 
ginia 8ta. Bpt, pp, 53-60, fig, f).—In studies of tractor cultivation 

of row crops, trials of the rotary hoe for the cultivation of com Indicated that 
this implement was adapted to the earlier cultivations of corn because it moved 
rapidly and damaged the plnuls no more than docs the ordinary row cultivator. 
The hoos should be sufficiently spaced to prevent the wedging of stones or sticks 
between the hoos. In corn cultivation in a fiehl containing old stumps, the old 
style rigid-frame hoe passed over the slump.s with greater ease than did the new 
flexible-frame hoe, but lu doing so left more land untlllcd. The flexible-frame 
steel hoe adapts itsolf more easily to the irregularities of topography. The 
damage to the crop was small with either hoe. The best work is done with hoes 
operated at a speed of 3 miles per hour. 

In plowing tests it was found that the one-way plowing disk and the so-called 
^ Big-Bill ” plowing disk are not desirable where deep plowing is required for 
corn on rolling topogrophy. The pulverator was very satisfactory for this 
purpose. 

Tests of the combine for harvesting grain and soybeans under Virginia condi¬ 
tions, made in cooperation with the U. S. B. A. Bureau of Public Boads, showed 
that the combine harvested rye and wheat satisfactorily at a total cost of $3.10 
per acre, which is a saving of about $1.50 per acre over the usual binder and 
thresher method. 
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In harvesting soybeans, the combine gave an average loss of only 11.5 per cent 
of the seed as compared with a loss of about 35 per cent when soybeans are har¬ 
vested with row harvesters or cut with a mower. Mechanical features which 
were found desirable to adapt the combine to Virginia conditions for harvesting 
soybeans were (1) a flexible or floating cutting-bar capable of cutting within 
4 in. of the ground, (2) a cylinder speed reduction to 450 or 600 r. p. m, to pre¬ 
vent excessive splitting of beans, and (3) keeping the separating mechanism at 
normal speed. 

Tests of the general-purpose tractor in the cultivation of corn, potatoes, and 
other crops showed that desirable features of a tractor cultivator include (1) 
flexibility in both lateral and longitudinal directions for succcsslul operation on 
'filing, hilly, terraced, and irrigated land, (2) easy attaching and detaching of 
cultivator from tractor, (3) provision for cultivating tractor-wheel tracks, (4) 
ability to control tractor and cultivator with steering gear alone, and (6) ability 
to lift cultivator -with one lever. 

Tests of spray irrigation equipment, F. B. Staebneb (U. S, Dept. Apr. 
Circ. 195 {1951), pp. SO, flga. 28).—The results of tests of typical German and 
American spray-irrigation equipment to determine the uniformity of the water 
distribution over the surface are reported, and the methods of testing and the 
experimental apparatus are described. 

Results indicate that more uniform disti*ibution over a large area can be 
obtained with the overhead-pipe system than with any otlier type of spray- 
irrigation equipment now available. This is due to'the fact that each unit wets 
an approximately rectangular area and when properly handled will wet it 
quite uniformly. Furthermore, the areas irrigated by adjacent units Join 
without serious overlaps or gaps. 

Some merit was established for the German idea of a sprinkler intended to 
wet a square area. However, the two types of square spray nozzles tested failed 
to accomplish this aim to an extent that their introduction into this country 
is not deemed warranted. The distribution accomplished by two of the circular 
sprinklers was reasonably uniform, but under most of them it was very poor. 

Elimination of taste in water passing through creosotod wood stave 
pipe, J, F. Harkom and C. Greaves {Engin. Jour., 1) {19S1), No. 10, pp. 515-^ 
517, figs. 3).—In a contribution from the Forest I*roducts Laboratories of 
Canada the results of an investigation are presented as to the probable outcome 
of passing potable water through a very long pipe line of creosotod wood stave 
construction. These show that filtration tests should be continued to deter¬ 
mine the cost of using activtitod carbon, since there does not appear to be any 
prospect of obtaining satisfactory taste removal by super chlorination followed 
by dechlorination. 

Testing of fire resistance of building materials.—I, Brick wfdlH [traus, 
title], B. SCHLTTEE (Statetis Provningsamt, Stockholm, Meddel 50 {19S1), pp. 
62, figs. $5; Eng. ahs., pp. 56-62). —The results of tests of the fire resistance of 
brick walls are reported, and the laboratory building, furnaces, and test meth¬ 
ods are described. 

The fire laboratory is a building about 13 meters long, 8 meters wdde, and 
4.5 meters h gh and consists of a furnace room and extinguishing room. It is 
connected with a heat-insulation and refrigeration laboratory of the same 
width, 11 meters long, and 3.5 meters high. 

The vertical fire-testing furnace consists of a combustion chamber closed In 
front by the testing frame with the wall being tested and surrounded on both 
sides by five chambers filled with fireproof brick macadam. On the two walls 
at each end of the combustion chamber there are 21 gas burners. The hori- 



1982] 


AGBlOXTLTtJBMi ENGIBBEBIKG 


581 


zontal fire-testing furnace has a horizontal combustion chamber 2 meters wide, 
4.5 meters lon^jr, and 0.35 meter high. The bottom of this chamber consists of 
fire-clay bricks laid flat so as to cover horizontal channels rumiing parallel 
to the short sides of the furnace. There are 9 gas burners on each of the long 
sides, thus making 18 burners with compressed air from the fresh air fan used 
in the fire laboratory for both the vc^rtical and horizontal furnaces. 

In the fire testing, a wall 3 meters high and 2 meters wide is inserted into 
the testing frame and subjected to a hydraulic load equal to that which it will 
carry in a building. It is placed in front of the furnace room, which is heated 
with gas to a high temperature. In this manner the wall is heated to the 
desired temperature, and then the heated side is sprayed with water. The 
horizontal furnace is used for testing beams or other horizontal structures. 

The test results with brick walls showed that bricks which had not been 
sprayed with water did not show other damage than that the surface parts 
which were exix)sed to the fire were fused. There was no great spalling or 
cracking of the surface parts when the bricks were sprayed with water after 
being fire tested for 4 hours or loss. It is concluded that in tests not exceeding 
4 hours the damage to brick is restricted to the surface parts. Tests of a sand- 
lime brick wall showed that the wall was in good condition after an 8-hour fllre 
test and water application. A Silurian brick wall gave the same results in 
tests as the sand-lime brick wall. The damage which occurred in a wall of 
hollow cement tile after a 1-hour fire test consisted chiefly of spalling on the 
exposed side alongside the cavities. The surface parts of a cinder-concrete wall 
which were destroyed after being subjected to a 4-hour fire test were washed 
away to an average depth of 3 cm. The material of the slabs was hard and 
solid at a greater depth. 

During the actual fire test, loaded walls expanded vertically and deflected 
toward the fire. It also was found that moisture content greatly influenced the 
rise in temperature and the extent of the damage. Plastering apparently did not 
afford any protection to wall surfaces. 

Effect of temperature on the corrosion of zinc, G. L. Cox (Indu%, and 
Enffin. Chein,, 23 No, 8, pp, 902’--00i, figs. 2 ),—Studies conducted at the 

Massachusetts Institute of Technology are reported, the results of which indicate 
definitely that the corrosion rate o£ zinc in oxygenated distilled water over a 
range of temperature is controlled largely by the nature of the corrosion prodr 
ucts film, rather than the tomporaiure coeflicient of the specific reaction rate of 
the corrosion process, the rate of transfer of oxygen through the liquid, or 
the oxygen solubility. 

House painting methods with the brush and spray gun, P. N. VANDica- 
WALKBB {Chicago: Fre^erioh J, Drake d Co,, 1930, pp, ph 1, [/ige. 

—Tills book deals with methods, materials, and tools essential to the 
painting of exterior surfaces of wood, metal, brick, and cement. It contains 
chapters on a survey of the market; brushes for painters and decorators, de¬ 
scription, uses, and care; mechanical spray painting equipment; ladders, scaf¬ 
folds, and swing stages; miscellaneous painters’ tools; painter-mixed house 
paints; tinting colors and their use; factory ready-mixed paints; paint oils, 
thinners, driers, and removers; metal paints and painting; cement and brick 
paints and painting; a study of woods and surfaces; estimating material re¬ 
quired ; a job of painting with the brush; painting with the spray gun; exterior 
stains and staining; painting defects, causes, and remedies; the paint shop; 
and oxidizing copper surfaces. 

Effect of resin in longleaf pine on the durability of house paints, F. It, 
Bbowne and C. E. Hbubeskt (Indus, and Engin, Chem ,, 23 {X9S1), No, 8 , pp , 
104678-82^-6 
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874^-877 ),—Studies conducted at the U, S. D. A. Forest Products Laboratory 
are reported in which it was found that the behavior of coatings of house paint 
on well-seasoned boards of longleaf pine does not vary appreciably with the 
amount of resin visible in or extractable from the boards. The density of the 
wood and the width of its annual growth rings, on the other hand, were found 
to exert a marked effect on the durability of paint coatings. 

Paint thinners, I, n (Indm, and Engin, Ohem.f 2S (1981)^ jVo«. 8 , pp. 868^ 
874, JS; 11 , pp. 1214 ^ 1220 , figs, 8).—Part 1 reports studies conducted at the 
U. S. D. A. Forest Products Laboratory and part 2 tests conducted at the 
Mellon Institute of Industrial Research. 

I. Effect of different thinners on the durability of house paints m outdoor 
emosure tests, F. L. Browne—^Exterior exposure tests at five stations made 
with two types of house paint on longleaf pine showed that variations in 
serviceability of coatings, caused by the nature of the volatile liQUid with 
which the paint is thinned, are much less important than such factors as the 
pigment composition of the paint or the physical character of the wood painted. 

Turpentine tends to make paint coatings more durable in proportion to the 
amount of residue it leaves permanently in the coating. When gum-spirits tur¬ 
pentine was oxidized by heating and aerating and then used as a paint 
thinner, the durability was definitely improved. Steam distilled and deslruc- 
tlvdy distilled wood turpentines meeting current specifications were found to 
be as acceptable as gum-spirits turpentine for thinning house paint. It also 
was found that the type of crude oil from which mineral spirits is refined 
does not affect the durability of paint coatings. Varnish makers* and painters* 
naphtha, whicli evaporates more rapidly than mineral spirits, seems to make 
paint coatings more durable. It is suggested that the greater speed of evapora¬ 
tion leaves less time for the pigments to settle in the fresh coating and there¬ 
fore results in more uniform dispersion of the pigments in the hardened coating. 
Solvent naphtha from coal tar was found to have no advantages over turpentine 
or petroleum distillates as a paint thinner. 

II. — Results of accelerated weathering tests of white house paints reduced 
with different types of thirmers, H. K, Salzberg, F. L. Browne, and I, H. 
Odell.—^With paints applied to groups of while-pine and southern yellow-pine 
panels, it was found that ordinary turpentines contribute slightly more to the 
durability of paint coatings than do mineral spirits, regardless of the type of 
crude oil from which the mineral spirits is obtained or its content of saturated 
and aromatic hydrocarbons. 

In thinning paints of which zinc oxide is a component, slightly more turpen¬ 
tine than mineral spirits may be added to reach the same consistency. Check¬ 
ing of coatings of straight white-lead paint on southern yellow pine did not 
appear so soon when the thinner was an oxidized turpentine as it did when the 
thinner was ordinary turpentine, or a petroleum or coal-tar distillate. The 
initial gloss of the coatings, the rate of loss in gloss, discoloration by yellowing 
of paint oil, the rate of chalking, and the exudation of resin were not affected 
by the choice of paint thinner. 

It was found that the ratio of oil to thinner in the paint mixture can be 
varied within wide limits without appreciably affecting the durability of paint 
coatings on white pine. 

New methods of testing fertilizer distributors^ F. TTumnT.-g* (Jour, Min* 
Agr, IGt, Brit.], 57 (1980), No. 5, pp. 489^51, pis. 4, fig* !)•—Methods of testing 
ffertnizer distributors are described from the English viewpoint, and trials 
conducted with four different types of fertilizer are reported. The factors con¬ 
sidered in the trials were evenness of distribution, laterally and longitudinally; 
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materiali durability, and workmanship; ease of dismantling and cleaning; 
accuracy of calibration; ease of adjustment; and lightness of draft. The data 
obtained are discussed in considerable detaiL 

The results in general indicate the desirability of incorporating in the design 
of fertilizer distributors lightness combined with strength and a positive meas¬ 
ure for the feed. The discharge of the fertilizer should be close to the ground, 
and parts working in the fertilizer should be avoided. Better lubrication of 
moving parts should be incorporated, and a good quality of protective covering 
is required on tho metal construction. 

Some engineering phases of fertilizer application experiments, G. A. 
CUAiTNGS (Agr. Bngin,, 12 (1931), No, 9, pp, 351, 352), —In a contribution from 
the U. S. D. A. Bureau of Agricultural Engineering the plan of the fertilizer 
placement studies is briefly outlined. 

Machinery for weed control, E. A. Haedy (Agr, Engin., 12 (1931), No, 10, 
pp, 369S73, flgft. 10), —In a contribution from the University of Saskatchewan, 
weed control methods applicable particularly to tho wheat lands of Canada are 
described. It is pointed out that an enormous amount of power is required to 
control adequately the weeds of the spring wheat area, and that several 
mnchlnoa of special design are desirable for weed control purposes. It has 
been fouiid that all machines of this character should be sharp and in good 
adjustment, and that consideration must be given to the problem of soil drifting 
as well as weed control when selecting the machine. 

Factors iufluonoing power demands of elcciric-motor-driven threshers, 
T. E Hienton (Agr, Engin,, t2 (1931), No, 9, pp. 357, 358, figs, After 
briefly reviewing experiments at different places on the uses of electricity in 
threshing, the results of experiments conducted at the Indiana Experiment 
Station are reported In which a 20 by 32-in. thresher was operated by a 10-h. p. 
single-phase motor. The capacity of the machine was from 40 to 80 bu. of 
wheat per hour. An average overload of 24 per cent was experienced In 
threshing wheat at the rate of 48.8 bu. per hour, and 14 per cent in threshing 
oats at the rate of 88.9 bu. per hour. In threshing soybeans the cylinder 
speed was reduced from 1,080 to 720 r. p. m., and the average power output 
of the motor exceeded its rating by 11 per cent while threshing at an average 
capacity of 42 bu. per hour. 

Further threshing tests indicated that lowering stacker fan speeds reduced 
tho power requirements, and that the variation in power demands caused by 
changing the speed of the cylinder is not signidcant. The limit of reducing 
the speed of tho flta<‘ker fan was reached in threshing wheat at 755 r. p. m. 

Artiflcial curing of green hay Ltrans. title], H. Edin, N. Bekqltjnd, and 
Y. Andjcbhsojt (K, Landtl>r, AJead, Hmdl. och Tidskr., 70 (1931), No. tf, pp. 3^5- 
947, figs. 11; Eng. ahs., pp, 938^947) •—In a contribution from the animal hus¬ 
bandry department of the Government Experiment Station of Sweden, made 
in cooperation with the Swedish Association of Agricultural Engineering, 
investigations concerning the nutritional and technical problems in the pres¬ 
ervation of green forage are reported. 

In the artiflcial drying experiments, apparatus was nsed consisting of a heat 
generator with a spark collector, a fan for blowing the drying gases, a rotary 
kiln, a machine for cutting the fresh material, a forage grinder, and electrical 
apparatus. The heating unit was built of brick as a vertical furnace and was 
adapted for burning cheap firewood. The furnace gases were mixed with ffesh 
air until the temperature desired was reached, and the mixture was blown by the 
fan into the drum. The kiln drum had a drying chamber in the center, around 
whidi were canals separated from the center by locked sheet iron. The gases 
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TOie blOTO Into the lower canals and from there into the locked sheet Iron and 
throngh the green hay. The material was mixed by the rotation of the drum, 
but Is was found that the xuaiformity as w^l as the speed of drying was 
dependent on the character of the material. Loose material dried more 
readily than more compact material. The capacity of the plant was from 650 
to 620 kg. (1,210 to 1,864 lbs.) of fresh material per hour. At a temperature 
of the gases of 850*" C., the wood consumption was about 0.5 kg. per kilogram 
of water evaporated and from 1.5 to 3 kg. per kilogram of dried product. 

Descriptions also are given of various other methods of drying hay artificially, 
including the open tray and endless conveyor methods. It was found that the 
most rapid and uniform drying is obtained by methods which allow all the 
grass particles to be suspended in the combustion gases while these are blown 
through pipes or canals. If the material is suflaciently ground and the tem¬ 
perature Is high, grasses can be dried by these means in a few seconds. 

AOEICITLITJEAL ECONOMIOS AED BUBAL SOCIOLOGY 

[Investigations in agricultural econonodcs at the Arkansas Station, 
1930^1] (Arfcowisafi 8 ta, Bui 268 pp. —Investigations not 

previously noted are reported as follows: 

Average taxes in 1930 on 399 farms studied by C. 0. Braunen wore $00, as 
compared with $64 in 1929 and $71 in 1928. In 1030 only 20.7 per cent of the 
farms showed any net returns, as compared with about 02 per cent in the two 
preceding years. The average net return for all the farms in the study in 
1980 was—$42. 

A study by E. P. Dargan, in cooperation with the U. S. Department of Agri¬ 
culture, showed tliat the average cost of producing grapes on 78 farms in 1929 
was $59 per ton and the average price received $46 per ton. The average cost 
in vineyards yielding 2 tons or more per acre was $41 per ton. 

A table by Branuen shows tor 1928-29, 1920-80, and 1030-30 Arkansas up¬ 
land cotton crops the percentage distribution by grades, staple length, and 
tenderabUity on future contracts. 

[Investigations in agricultural economics at the Delaware Station, 
1930--31] (Delaware 8ta, Bui 172 (19S1), pp. 7-JO).—Results of investiga¬ 
tions not previously noted are reported as follows: 

Using the Index based on salary of primary school toacherH, salary of second¬ 
ary school teachers, proportion of children attending and those of school age 
not attending private and parochial schools, number of pupils per teacher, 
evenness of distribution of children among grades of public schools, and value 
of school buildings and equipment per pupil enrolled, the rank of Delaware in 
1922,1926, and 1928 among the States in the support given schools was deter¬ 
mined and compared with the ranks determined by the Ayi-es and Phillips Index 
numbers. The ranks for the respective years were as follows: Delaware Index, 
88, 28, and 24; Ayres index, 30, 23, and 32; and PhilUps index, 84, 22, and 31. 

A study by M. M. Daugherty of the costs of county government showed that 
highway expenditixres constituted more than 50 per cent of the budget; expendi¬ 
tures for correction of both adults and minors, neither of which can be 
controlled by the levy courts, Increased faster than any other types of expendi¬ 
tures except those for roads; and expenditures for general government in¬ 
creased relatively at a less rate than those of any other major function of 
government. 

A study by R, 0. Bausman of farm tenure, based on 900 labor income records 
and approximately 200 personal history records each for landlords and tenants, 
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showed that during the past 80 or 40 years good tenants in the State have 
decreased, due to bettor opportunities for alternative employment, and that 
the good tenants have shifted to larger farms, to higher acre value farms, and 
to farms better located as to markets and hard surface roads. 

Mechanization of agriculture as a factor in labor displacement (Z7. S* 
Dept Lal)or, Bur. Labor Statia., Mo. Labor Rcv.^ 33 {1931), No- 4, pp, T, 
—Ibis article “reviews the history of agriculture in tlie United States 
from the standpoint of mechanization and attempts to measure tlie effects of 
mechanical changes upon the employment of labor.” 

Farm power utilization and costs, South Oarolina, B. A. Russbzx (South 
Caiohna Sta. Bui. 280 (1931) ^ pp. ifi, figs. 13). —^This bulletin reports the results 
of a study made in cooperation with the Bureaus of Agricultural Economics, 
Animal Industry, and Public Roads, U. S. D. A., of 27 mule farms averaging 
255 acres in crops and 22 tractor farms averaging acres in crops in the 
Coastal Plains region, and 22 mule farms averaging 149 acres in crops and 
20 tractor farms averaging 279 acres in crops in the Piedmont area. It is 
based on a complete record of farm operations for the fann year 1929. Tables 
are included &ho\vlng for each section for the average, above average, and 
below average size farms of each tj^pe the utilization of land, investment in 
power and equipment, and the costs by items of mule power and of tractor 
power. Other tables show the amounts and costs of man labor and of mule 
or tractor power, cost of machinery, and total costs of flat-breaking land, har¬ 
rowing, drilling oats, cutting small grain, threshing small grain, cutting cow- 
pea hay, and baling oat straw and cowpea hay, using different types of equip¬ 
ment and power. 

The average cost of tractor power was $1.05 per hour in the Coastal Plains 
and 84 cts. in the Piedmont region. The cost per tractor used from 1 to 8 
years averaged 68 cts. per hour, and that tor tractors from 4 to 8 years old 
96 cts. Ownership of a tractor in cither area did not appear to be justified 
unless the tractor could be used from 50 to 75 days each year during its useful 
life. 

The data indicated that harvesting small grain with a combine reduced the 
expense at least 4 ots. per bushel from that of the binder and stationary 
thresher method. 

An analysis of Mississippi River traffic, 1018^1030, J. D. Suhnsh (Jour. 
Land and Pub- Util. Boon., 7 (1931)^ No. 4* PP- 855-866, jfigs, 5).—This article 
discusses the volume, character, and value of the traffic on the river, the length 
of haul, growth of the Federal barge line traffic, the freight interchanged with 
railroads, concentration of traffic at large centers, long-distance shipments, 
and the northbound tonnage and traffic balance. The river traffic, while rela¬ 
tively small as compared with that of railroads, has shown much growth since 
1918 and is now substantially in excess of that of any period in the last 40 
years. It is not confined to a few low-value, bulky, raw materials, but has 
an average per ton value comparable to that of railroads. Freight interchange 
with railroads has developed rapidly until the major portion of the barge line 
freight is so handled. The northbound traffic includes more than half of the 
barge line freight, and economical operation now requires farther devel(^ment 
of downstream traffic. 

Financial operations of Ohio farmer owned elevators during the fiscal 
year 1930-31, B. A. Wallao® (Ohio State Univ., Dept. Rural Boon. Mimeogr. 
Bui. 43 (1931), pp, [i]4-15).—This is a continuation of the study previously 
noted (B. S. B., 65, p. 886). It is based on an analysis of the principal balance 
sheet and income and expense items of 351 companies operating 180 plants and 
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detailed analysis of the expenses of 60 of the companies, commodity sales and 
margins of 27 companies, and monthly accounts receivable of 17 companies 
from January, 1926, to December, 1930, inclusive. 

Wisconsin dairy statistics, W. H. sibling, S. J. Gilbebt, and G. T. Gustax- 
SON (TTia. Dept. Agr. and Markets Bui. 120 (1981), pp. 1S6, figs. 126). —^This 
bulletin, prepared by the Wisconsin Department of Agriculture and Markets 
and the U. S. D. A. Bureau of Agricultural Economics, includes statistical sum¬ 
maries and historical sketches of the dairy indubtry iu Wibconwin and the 
United States and a brief summary of the world dairy situation. 

Correlation and machine calculation, H. A. Wallace and G. W. Snedecob, 
rev. by Snedecob (Iowa State Col. Off. Bub., SO (IVSl), No. i, pp. 71, fig. 1). — 
This is a revision of the publication previously noted (E. S. R., 66, p. 830). 
Some methods of Fisher * for testing the significance of the various correlation 
statistics have been adapted. The explanations have also been amplified, 
and a considerable amount of Illustrative matter has been added. 

Stability in questionnaire response, R. Bain (Amer. Jour. Bociol., S7 (19S1), 
No. S, pp. 445-.J58).—The answers to the same questionnaire submitted to the 
same 60 college freshmen—30 male and 20 female—^with a period of 2.5 months 
intervening are compared. Qhe questionnaire included 19 factual family 
items, 17 factual personal items, and 25 subjective personal items. The per¬ 
centages of changes in answers for the males were for factual family items 
80, factual personal items 22, and subjective personal items 26, total 26. For 
the females the percentages were 23, 12, 22, and 19, respectively. The possible 
explanation of changes and the variations in individual items are discussed 
briefiy, and a number of methodological questions are raised and some sug¬ 
gestions made for further research. 

Proceedings of the Fifth New England Institute of Cooperation ([Orono, 
Me.: A. L. Deering, iSfeo.], 19S1, pp. t3H-109).—Included are a list of the per¬ 
sons attending and the following papers read at the meeting held at Orono, Me., 
June 23-25,1931: A Production Program for the Now England Dairy Industry, 
by Wt H. Bronson (pp. 2-6), by I. G. Davis (pp. 7-9), and by D. W. Reed 
(pp. 10-12); Tendencies Towards the Concentration of Control in the Dairy 
Industry Throughout the United States and Necessity for a Single Price- 
Making Agency in Each Milkshed, by C. E. Hough (pp. 13-19); A Price Rating 
System for AU New England Dairy Products, by W. P. Davis (pp. 20-27); 
An Organization to Meet New England Milk Marketing Problems, by H. P, 
Young (pp. 28-30); The Farm Board and Dairy Marketing, by W. F. Schilling 
(pp. 81-38); Reducing Feed Distribution Costs, by Q, Reynolds (pp, 89-^); 
Relationship of Different Agencies in the Farm Marketing Program, by F, V. 
Waugh (pp. 47-60); The New England Fann Marketing Progi*am—^from the 
viewpoint of a marketing ofllcial, by D. J. Curran (pp, 61-64), from the 
viewpoint of a research worker, by R. B. Corbett (pp. 66-67), from the view¬ 
point of an extension worker, by H. B. Rowe (pp. 68, 69), and from the 
viewpoint of a label user, by F. R. Hazard (pp. 60, 61); The Future of the 
New England Farm Marketing Program, by L G. Davis (pp. 62-66); What 
Consumers in Northeastern United States Want for Potatoes, by F. G. Robb 
(pp. 67-72); Distribution of Maine Potatoes, by 0. D. Wilder (p. 73); The 
Perishable Agricultural CJommodltles Act, 1930, by F, G. Robb (pp. 74-87); 
Whither Is American Agriculture Tending? by L. S, Tenny (pp. 88-90); 
Imspectlon, Grading, and Branding Potatoes, by W. E. Woodman (pp, 91, 92); 
A Cooperative Set-up for Marketing Maine Potatoes, by W. R. Thompson (pp. 

■ Statistical Methods for Research Workers, H. A Fttber. Edinburgh : Oliver & Boyd, 
ia80« 8. ed., rev. and enL, pp. XlII-fBSa, figs. 12. 
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03>95>; Factors Affecting Price of Maine Potatoes, by L. H. Bean (pp. 96, 97); 
Future Trading in Potatoes, by L. S. Tenny (pp. 98-102); and Potato Tour of 
Aroostook County, by M. D. Jones (p. 103). 

American standards and planes of living, edited by T. D. Euot (Boston 
and London: Ginn Co,, 1981, pp, X1I+9S1, figs. 12).—This is a series of read¬ 
ings in the social economics of consumption grouped under the following head¬ 
ings : The general significance of standards of living, actual planes and stand¬ 
ards of living illustrated; the relativity of group standards and of individual 
standards; standards of living in the economic process—the economics of con¬ 
sumption ; the basis of community standards in natural resources; the struggle 
for standards—^wages and the standard of living; home economics and the 
standard of living; the appraisal of luxuries; family budgets in relation to 
standards of living; thrift, the standard of living, and the birth rate; threatened 
standards; changes In standards; the maintenance and defense of community 
standards; standards of life as scales of value and tests of progress; standards 
for the future community; and conclusions including articles on Community 
Standards as Social Conservation, by B. T. Devine (pp. 889-891), Community 
Standards as a Guide to Social Efficiency, by M. K. Simkhovitch (pp. 891-395), 
and Prospects and Besponsibilitles, by B. T, Devine (pp. 895-897). 

The following apply especially to rural conditions: Developing Standards of 
Rural Child Welfare, by G. Abbott (pp. 142-145); Spending the Dollar Wisely 
in Home and Community, by C. J. Galpin (pp. 415-420); The Family Budget as 
a Tool for Sociological Analysis, by C. C. Zimmerman (pp. 488-500); Family 
Budgets and Wages, by M. L. Stacker (pp. 600, 501); Changing Rural Stand¬ 
ards (pp. 705-707) and Where Does the Farmer Get the Standard by Which 
He Measures His Life and Living (pp. 878-881), both by 0. C. Taylor; and 
Better Living on the Farm, by H. C. Taylor (pp. 882-887). 

Village and open-country neighborhoods, W. A Tebpbnnino (Veto York 
and London: Century Co,, 1981, pp, XXIV+i98, pis, 82, figs, i5.)—This is a 
comparative study of village and open-country neighborhoods made in search 
of suggestions for the aid of rural students and organizers in directing the 
reorganization of American rural neighborhoods. The several chapters deal 
with the significance of primary groups, the life study method, the history of 
neighborhoods, the American neighborhood, the Swiss commune, the English 
parish, the German dorf, the French commune, the Italian commune, the Irish 
neighborhood, the Danish sogn, and the Russian xnlr. A bibliography (pp. 
463-490) is included. 

Rural housing (Virginia Bta, Bpt, 1928-1981^ 2 >. 70).—This is a study of the 
housing of 255 white families and 195 colored families in Virginia. Of the 
houses of the white families, 28 per cent were in excellent or good condition 
and 25 per cent in poor or very poor condition. Of the houses of the negro 
families, only 4 per cent were in first-dass condition and 46 per cent in poor 
or very poor condition. In both classes there were more than 2 persons per 
bedroom in approximately 50 per cent of the families, and from 5 to 8 persons 
in about 6 per cent of the families. Lade of heating, rather than smallness 
of the houses, was responsible for this condition in some instances. 

FOODS—HITMAir OTTEmoisr 

Composition of dried Califomia prunes of the French (Pmne d*Agen) 
variety* L. Gaub and W. V. Obxtbjss (Fruit Prod, Jour, and Amer, Vimgar 
Jndus ,9 10 (1981), No, 10, pp, Analyses are reported of 13 samples of 

dried prunes of the French (Prune d’Agen) variety, 1930 season, obtained 
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from packing houses in tlie three most Important pmne-growing sections of 
California. Sugar was determined by the ShafCer-Hartmann copper reduction 
volumetric method and the other analyses by the Ofladal methods. 

The locality where the fruit was grown appeared to affect the composition 
more than the size of the fruit. When calculated to a common moisture 
basis, the total sugar content of the Santa Clara Valley prunes was definitely 
and consistently higher than that of samples from the other two districts. The 
content of total soluble solids was highest in the samples from the San Joaquin 
Valley and the acidity and ash in the Sacramento Valley samples. There 
was very little difference in the composition of the ash in the samples from 
the three localities. The average composition calcnlated to a common moisture 
content of 7 samples from Santa Clara and 3 each from the Sacramento and 
San Joaquin Valleys was as follows: Pits 14.75 per cent, moisture 18,36, total 
soluble 77.97, total sugar as invert 46.78, sucrose 3.37, invert sugar 43.93, protein 
2.79, total acid as citric 1.20, ash 2.19, water-soluble alkalinity of ash 20.46. 
add-soluble alkalinity of ash 7.30, and total alkalinity of ash 25.15 per cent. 

Average values for the more important ash constituents in percentage of 
total ash were for phosphorus pentoxide Santa Clara 10, Sacramento 10.6, and 
San Joaquin 10.02 per cent, for CaO 3.93, 4.69, and 3.26 per cent, respectively, 
and for iron 0.41, 0.3, and 0.7 per cent, respectively. 

The effect of desiccation upon the nutritive properties of egg-white, n, 
M. A. B. Fixsen (Biochem. Jour,, 25 (19S1), No, 2, pp, 596-005, figs, 2 ),—This 
paper reports an extension of the investigation of Boas, noted previously 
(B, S. R., 57, p. 788), undertaken in an effort to explain the action of the 
hypothetical factor X in counteracting the harmful effects of dried egg white 
when used as the sole source of protein in a diet for young rats. Two alterna¬ 
tive hypotheses were tested: (1) That dried egg white is lacking in some 
essential dietary factor which is supplied by the protective factor X, and (2) 
that a toxic substance is formed in dried egg white as a result of desiccation 
and neutralized in some way by the protective factor X. 

Various purified protein fractions of egg white were substituted for the 
harmful dried egg white after the characteristic symptoms had appeared. 
With crystalline ovalbumin there was a rapid improvement in the condition 
and in growth. This was thought to prove that the symptoms caused by the 
ingestion of dried egg white are caused not by a deficiency of some dietary 
essential but by the presence of some toxic substance. In the hope of detor- 
mining from which of the constituents of the egg white the toxic substance was 
derived, some of the other proteins in egg white were tested in the same way, 
with the conclusion that the nonprotein fraction rather than any of the 
proteins is responsible. 

Further study of the protective factor showed that it is present in raw 
liver and in a dried preparation of the total albumin and ovomucoid fraction 
of egg white, but not in raw beefsteak. It is present in casein and Is not re¬ 
moved from it by repeated washing with dilute acetic acid, followed by extrac¬ 
tion with hot alcohol. Only a small fraction of the protective factor could be 
detracted from fresh washed yeast by boiling in dilute acetic acid. These 
observations are thought to prove that the factor is not identical with any 
of the members of the vitamin B complex, although probably closely allied 
to them. 

Some of the rats showing diaracteristic symptoms when fed upon dried egg 
white were cured spontaneously, apparently by refection, as first described 
by Fridericia et ah for vitamin B (B. S, R,, 68, p. 792). It is suggested that 
the agency is the same in both cases, whether it be the synthesis in the lutes- 
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tines of the protective factor by some organism or the union of the toxic 
substance with undigested starch. 

Food expenditures and dietary standards (Virginia Sta, Rpt, lOBS-lQSl, 
p, 70). —^This summary stales that in a study of the kind, quantity, and cost 
of food for 74 rural families in the State the average number of persons fed 
in each household was equivalent to 6 6 adult male units and the cost pejr 
year $126 per adult male unit or about $700 per family. About 80 per cent 
of the food was furnished by the farm. It is considered that the food con¬ 
sumed was adequate in quantity, but inadequate in quality through an in¬ 
sufficiency of fruits and vegetables. 

Baw basic feeding in anorexia of childhood, I. N. Kxjgbxmass and B. L 
Samuel (Arch Pad., 48 (1931), No. 7, pp. 457-462).-— On the theory that «the 
essential mechanism of digestion primarily depends on mechanical irritation 
mduced by the food ingested,” and that loss of appetite in children is “ not a 
problem involving primarily inadequate gastric or duodenal juice or enzymes 
but rather one of alimentary mechanics,” the authors recommend a raw base- 
forming diet for the initial treatment of such anoi'exia. A day*s menu, with 
its composition in organic and inorganic food essentials, is gnen, and clinical 
observations and metabolic studies are reported of patients maintained on 
this diet. 

The self-selection of food constituents by the rat, S. K. Kon (Bioohem. 
Jour., 25 (1931), No. 2, pp. 473-481, figs. 4).—In tlie experiments reported the 
rats were called upon to choose only between thiee variables, protein, carbo¬ 
hydrate, and minerals. The protein consisted of casein purified by washing 
with acidulated water, the carbohydrate sucrose, later changed to starch, and 
the salt mixture McCollum 185. These were offered in separate cups and each 
animal received daily in addition 2 drops of cod-liver oil fed by hand and 
0J25 cc. of an aqueous extract of brewer's yeast equivalent to 0.5 gm. of the 
dried yeast. Four rats of one litter w’ere offered their choice, and the other 
2 were given the same constituents in the form of a mixture composed of 75 
parts of sucrose, 25 of casein, and 4 of salt mixture. The experiment continued 
for 10 weeks, but 2 of the experimental animals died after 54 and 61 days, 
respectively. 

The average protein consumption of the group was only 6.5 per cent Chang¬ 
ing sucrose to rice starch did not affect the intake. The growth increases were 
very small in comparison with the control group receiving 20 per cent protein. 
These results did not confirm the conclusion expressed by Mitchell and Mendel, 
on the basis of the choice of rats and mice between adequate and madequate 
food mixtures (B. S. B., 46, p. 758), that ” rats and mice make selections which 
are as a rule advantageous for their nutritive condition.” 

The mineral exchanges of man.—'I, Organization of metabolism ward 
and analytical methods, S. H. Bassett, C. A. Blden, and W. S. McCann (Jour. 
Nutrition, 4 (1931), No. 2, pp. 255^48).’—This paper describes in detail the 
technic for a comprehensive study of the simultaneous exchanges of sodium, 
potassium, calcium, magnesium, iron, nitrogen, and phosphorus in human 
subjects. A special metabolism ward for this purpose is desciibed, with the 
technic employed in the collection and preparation of the excreta and the 
preparation of the food, and the analytical methods selected after many trials 
as best suited to the purpose are discussed. 

Ten different diets are listed, with their composition in raw weights of the 
various foods Included, and in the content of protein, fat, carbohydrate, nitro¬ 
gen, and the various ash constituents as determined by actual analysis. A 
comparison of the mineral content by analysis and by calculation from the 
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Sherman values showed good agreement in the case of iron, magnesium, potas¬ 
sium, phosphorus, and nitrogen, while in the case of sodium the amounts 
determined were considerably above and of calcium below the calculated 
values. 

Activity of vitamin concentrates (Brit Med, Jour,, Vo, S&t9 pp. 

11, 12 ),—brief summary is given of some of the findings in a series of tests 
conducted by K. H. Coward, under the authorization of the Council of the 
British Medical Association, to estimate the vitamin activity of various 
preparations advertised to contain certain vitamins. 

The methods of testing for vitamins A, D, and C are outlined, and the reports 
are given of the results obtained with four different preparations. Two of the 
products were tested for vitamin A, with results indicating an activity similar 
to that of cod-liver oil. Of three products tested for vitamin 0, two gave 
negative results, although the products were advertised to contain this vitamin. 
It is pointed out that there was no reason to doubt that highly active concen¬ 
trates of vitamin C had been incorporated in these preparations, but they had 
undoubtedly disappeared during the process of manufacture. 

“ Concentrates of most of the vitamins can be produced in the laboratory, 
and they are fairly stable if kept under Ideal conditions. In the case of com¬ 
mercial preparations It would appear that their content of vitamin A only 
equals that of cod-liver oil in the more favorable cases, and in tbe case of vita¬ 
min C It would appear to be a very difiScult problem to produce a commercial 
preparation which contains any of this vitamin. Evidently It Is difficult for 
the manufacturing chemist even to equal the natural sources of vitamins A and 
C, and, therefore, it is still advisable for the medical profession to exercise 
caution before abandoning cod-liver oil and orange Juice as sources of these 
vitamins in infant diets.*’ 

Farther observation of the effect of light on the synthesis of vitamins, 
V. G. Hslleb and K, R. St. Julian (Jour, Nutrition, 4 (19S1), No, 2, pp, 227-- 
2SS), —^In continuation of the observations noted previously (B. S. R., 68, p. 
893), further studies are reported briefly on factors affecting the synthesis of 
vitamins A and D in plant sources. Wheat seedlings grown in the light were 
compared for their vitamin A content with similar seedlings after blanching 
and with etiolated seedlings. The blanched seedlings were found to contain 
nearly as much vitamin A as the green and much more than the etiolated 
seedlings. Similarly, the leaves of celery blanched after attaining full growth 
were found to he nearly as high in vitamin A as green leaves. 

To determine the distribution of vitamin A in the growing plant, wheat 
seedlings wei*e grown in the sunlight until about 2 in. in length, and the same 
number of whole green sprouts, the green tops only, and the seed remnants were 
fed to rats as the sole source of vitamin A. In one series of tests the tops 
proved more effective than the whole green sprouts and in the other nearly as 
effective, while the seed remnants were ineffective. 

Wheat seedlings grown in the simlight under a glass transmitting waves of 
485 to 4Q0jin and under another transmitting waves of 620 to 720/i/t were 
compared for their vitamin A content. As determined by the gains in weight 
over a 46-day period of young rats previously brought to stationary weight 
on a vitamin A-free diet, the seedlings grown In sunlight contained the largest 
amount of vitamin A, followed by those grown under the glass transmitting 
short waves, while those grown under the other filter were only slightly less 
effective. 

The conclusiozis drawn from this series of experiments are that several 
Interrelated factors are active in the synthesis of vitamin A in light, that as 
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the vitamin forms it Is stored In the portion of the plant most exposed to light, 
and that when once formed it Is not destroyed along with the color in blanching. 

Wheat seedlings grown in the dark, in sunlight, and under the same two 
glasses as in the vitamin A tests were tested for vitamin D by curative tests 
on rats rendered rachitic on the Stceubock-Black diet. The rats receiving per 
rat per day 8 seedlings germinated in sunlight were practically cured in 18 days 
as determined by X-ray examination. In only one other case, that of the seeds 
grown under the glass transmitting short waves, was there even partial cure. 
In a parallel series of experiments with green asparagus, amounts as high as $ 
gm. p^r rat per day were ineffective. Yellow and green beans, yellow carrots, 
and red beets were without effect as curative agents when fed to the extent 
of 50 per cent of the ration. It is concluded that vegetables are very poor 
sources of vitamin D. In explanation of the curative action of the wheat shoots 
gi*oAvn in the sunlight, a mild irradiation is suggested. 

The vitamin A and B content of some margarines, D. Fetteb and A« J. 
Caelson (Amen Jour. Phy,siol, 96 (1931), No. 2, pp. 251^64, figs. 2).— Determi¬ 
nations are reported of the vitamin A and D content of two margarines, one 
containing coconut oil and the other oleo oil and lard, and of the latter fortified 
with a trace of cod-liver oil and a “ vitamin concentrate,** respectively. Cod- 
liver oil and a hydrogenated vegetable fat were used for positive and negative 
controls. The materials were fed at a 5 per cent level. 

In the vitamin A stu<lies the <liet of Palmer and Kennedy (B. S. B., 58, p. 
192) was used, with no depletion period. The growth curves presented show 
practically no gain on the hydrogenated fat and coconut oil margarine. The 
rats receiving thej oleo oil margarine grew at a rate slightly superior to those 
on the butterfai for a period of a little over 12 weeks, after which there were 
fluctuations but without continued gain as on the bntterfat. The authors con¬ 
clude, however, that “ fat margarine churned in whole milk is equal to butter 
in vitamin A content.** 

In the vitamin D tests, the curative technic of McCollum et al. (B. S. E., 47, 
p. 566) was used. The coconut oil margarine was apparently not tested. Of 
4 rats receiving butter, 2 were given a + score for healing of rickets and 2 a 
0 score, while of those receiving the oleo oil margarine 2 received a +-f and 2 a 
++-1- healing score. The authors conclude that the oleo oil margarine tested 
“ is superior to ])utter in vitamin B content.*’ 

Caseinogen for vitamin tests, K. H. Oowabd, K. M. Ket, F. J. Bvee, and 
B. G. H. MoBflAN (Bioohem. 2B (1931), No. 2, pp. 351-SeO, fig. 1).—This 
paper, which deals chiefly with a comparison of \arious caseins obtainable from 
the British Drug Houses J.itd. as the source of protein in vitamin A-free diets, 
contains an apixmdlx dealing further with the method described In a previous 
paper (B, S. R., 05, p. 588) for calculating the vitamin A potency of any material 
by comparison with a curve relating mean increases in weight to dosage of a 
standard cod-liver oil. The original equation was obtained from results on 
groups of rats consisting of approximately equal numbers of males and females. 
Separate equations have now been developed in the same way tor males and 
females. 

Attention is called in a consideration of tliese curves to the fact that although 
only 16 animals were used for each point on the curve, the curves are very 
smooth, indicating that a reliable average can be obtained from that number of 
animals. It is also noted that the males responded more vigorously than the 
females to the lil^er dosos of vitamin A, but that the opposite was true for the 
lower doses. This raised tlie question of the relative mortality of males and 
females, and it was found tliat of 288 males which had been used in testing 
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various doses of cod-liver oil, 57, or 19.8 per cent, had died, while of 277 females, 
37, or 13.4 per cent, had died. This difference Is thought to be significant. 

The effect of mineral oil administration upon the nutritional economy 
of fat-soluble vitamins.—Studies with the vitamin A of bolter fat, R. W. 
Jackson (Jour. Nutrition, i (1931), No. 2, pp. 171-184, 5).—The conclusion 

of Dutcher et al. (E. S, R., 58, p. 88) that mineral oil tulminiblored to rats 
with vitamin A in the form of a barely adequate dosage of buiterfat decreases 
considerably the availability of the vitamin was confirmed, but data are 
reported showing that if the mineral oil is fed separately and at a different 
time from the butterfat it causes only a very sliglit, if any, loss in the vitamin. 
A moderate increase in the amount of butterfat sufficed to protect the animals 
completely. It is concluded that “although a vittimin A deficiency such as 
may be brought about by mixing mineral oil with the butterfat should be 
avoided, it does not necessarily follow that under the conditions of the custom¬ 
ary human therapeutic practice mineral oil is responsible for any sudh 
deficiency.” 

Vitamin A and carotene.—^VTI, The distribution of vitamin A and caro¬ 
tene in the body of the rat, T. Moore (Bioohetn. Jour., 25 (1931), No. 1, pp. 
275-286, figs. 2). —In continuation of the investigation noted previously (B. S. R., 
64, p. 393), a detailed study is reported of the distribution of vitamin A and 
carotene throughout the body and Intestinal contents of rats receiving large 
amounts of carotene as the sole source of vitamin A. Rats which had received 
lavish amounts of red palm oil or carrot fat for prolonged periods were killed 
and their tissues dissected and tested for vitamin A and carotene by colori¬ 
metric methods. 

Unchanged carotene was foimd throughout the entire alimentary tract and 
in small amounts in the liver oils of the animals which had received the caro- 
tene-ridi material up to the time of killixig. Pigmented fat from the feces was 
found to be blolo^cally active at a level based upon its apparent carotene 
content 

The liver oils contained vitamin A in very high concentration, but with the 
exception of very small amounts in the storage fats of the body and occasionally 
in the lung and kidney oils, all of the other tissues examined gave negative 
results for vitamin A. 

In rats kept for 68 days on the basal diet alone after prolonged carotene 
feeding, unchanged pigment had practically disappeared from the liver, but 
the concentration of vitamin A in the storage fats remained about the same, 
approximately J{oo ooo of the liver oil, 

“ From the above evidence it is deduced that the conversion of carotene to 
vitamin A probably takes place in the liver, that the efficiency of the conver¬ 
sion is by no means quantitative and that the liver plays an important rOle 
in the regulation of the concentration of the vitamin throughout the remainder 
of the body.” 

Vitamin A deficiency in the albino mouse, J. M. Wolfe and H, P. Salteb, jb. 
(Jour. Nutrition, 4 (1931), No. 2, pp. 185-192, figs. 6).—Studies similar to those 
reported by Wolbach and Howe for rats (B. S. R., 54, p. 891) and guinea pigs 
(B. S. R., 60, p. 893) are reported on the pathology of vitamin A deficiency 
in mice. 

In general the histopathology found was similar to that described by Wol¬ 
bach and Howe for rats and guinea pigs. In both male and female animals 
placed on the vitamin A deficient diet at about 25 days of age, the normal 
epithelium in various organs was replaced by keratinized cells which usually 
began to grow in small clumps beneath tlie normal cells. The first changes 
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generally appeared in the respiratory tract, bnt were closely followed by the 
symptoms of xerophthalmia. The severity of the eye symptoms, however, 
was slight as compared with the changes undergone by other structures of the 
body. In the nares, trachea, and bronchi there was extensive keratinization 
of the epitholinru, and in the lungs bronchiectases were frequently found. 
No changes were evident in the stomach or intestines, but extensive changes in 
the bladder and the pelvis of the kidney. The males suffered testicular degen¬ 
eration similar to that described by Mason for rats fed diets deficient in both 
vitamins A and El (B. S. E., 64, p. 591). No marked evidence of infection was 
found even in the later stages of deficiency. 

Photomicrographs are given of tlie histological changes in various organs. 

The pathology of vitamin A deficiency (Jour. Am&r. Med. Amoc., (1931), 
No. 11, p. 75$).—This editorial, which is based upon the studies of Wolbach and 
Howe (E. S. R., 54, p. 891), Tyson and Smith (B. S. R., 61, p. 492), and Wolfe 
and Salter (noted above) on tissue changes which take place in various experi¬ 
mental animals as the result of vitamin A deficiency, raises the question as to 
whether or not there is real justification in designating vitamin A as the anti- 
infective vitamin. It is noted that the predominance of opinion seems to be 
that if infection appears it is secondary to the derangement of the epithelium, 
and that consequently the immunity which vitamin A is supposed to confer is 
due to its maintaining a healthy epithelial membrane, notably in the upper 
respiratory tract and its appendages. 

Effects of deficiency in vitamins in infancy: Caries of the teeth and 
vitamins, C. B. Bloch (Amcr. Jour. Diaeaees Children, 42 (1931), No. 2, pp. 
263-278, figs. .)).—The investigation reported was carried out in the summer of 
1930 on all the blind children and adolescents who were then pupils in the two 
State educational establishments for the blind in Denmark. In 64 of these 
pupils, 38 boys and 20 girls from 8 to 20 years of age, the blindness was due to 
xerophthalmia in infancy (E. S. R., 51, p. 267). 

In most of the children of this group who were 12 years or more of age, the 
weight was found to correspond with the age and only 17 were below normal 
height. Nineteen of the children showed definite signs of having had rickets, 
and in nearly all of tliese the teeth showed more or less extensive changes. In 
6 of the remaining children the teeth were normal in every respect In the 
others there was more or less evidence of caries, but this could not be corre¬ 
lated with the time in which xerophthalmia had occurred and consequently 
could not be attributed to lack of vitamin A. 

It is concluded that ** in man, deficiency in vitamin A has no specific injurious 
effect on the formation and calcification of the teeth. A disposition to dental 
carles, therefore, can not be due to deficiency in vitamin A in infancy. Probably 
the same applies to a deficiency In vitamin B and 0. In tliis respect one can 
not apply the conclusions from experiments on guinea pigs to man. Guinea pigs 
are hypersensitive to deficiency in vitamin 0, and their incisors grow continu¬ 
ously. In man dental anomalies are due chiefly to abnormalities of the mineral 
metabolism during the period when the teeth are calcifying.” 

Beneficial effects of fat in high sucrose diets when the reqnirements 
for antineuritic vitamin B and the fat*>soluble vitamin are fully satisfied* 
H. M. Evans and S. Lepkovsky (Jour. Biol. Oh&in., 92 (1931), No. 3, pp. 615- 
622, figs. 4).—To determine whether fat is necessary in the diet only to exert a 
sparing action on vitamin B (Bi) as demonstrated prevlo;isly (E. S. E., 62, 
p. 293), or is necessary per se, feeding experiments were conducted on rats on 
diets free from fat of any kind with the exception of 2 drops of cod-liver oil per 
rat per day, but containing vitamin B from different fat-free sources in amounts 
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many times in excess of requirements, and on these same diets with the addi¬ 
tion of vitamin-free fats. The fats Included lard, coconut oH, and synthetic 
coconut and cottonseed oils (the purified esters), and the sources of vitamin B 
brewers’ yeast, ether-extracted wheat germ and rice germ, and alcoholic extracts 
of rice bran and rice polish. 

Composite growth curves of the several animals in each test showed that, 
regardless of the source or amount of vitamin B administered, growth on the 
fat-free diets was as great as on the same diets supplemented with fat. The 
animals on the fat-free diet showed no marked deficiency, but were decidedly 
Inferior to those receiving fat in their diet as shown by coarser fur, a tendency 
toward skin dryness, and lower body weights. Since the synthetic fats im¬ 
proved the diets as well as did the natural fats and the diets were well supplied 
with vitamins, the conclusion is drawn that “‘fat-free’ diets which are no 
longer improved by the addition of vitamin B can nevertheless be slightly 
improved by the addition of fat.” 

The relative antineuritic (vitaxnin potency of certain milk de¬ 

rivatives, G. 0. SuPPLEE, O. J. Kahlenbbro, G. E. Flanigan, and O. D. Dow 
( Jour . Dairy Soi ., U No , 5, pp , «7-455, figs , water-soluble 

vitamin concentrate prepared from milk by removal of the fat, casein, albu¬ 
min, and some of the milk sugar (B. S. R., 60, p. 94) was assayed for the 
antineuritic vitamin B concentrate by the curative pigeon metliod of 
Klnnersley et aL (B. S. R., 69, p. 294). For purposes of comparison, similar 
determinations were made of the vitamin B content of rice polishings, chemi 
cally pure lactose, and desiccated whey solids. 

Using as the standard of minimum protective dose improvement within 6 
hours and definite cure, lactose was found to be ineffective and rice polishings 
effective in doses of 0.5 gm. The milk vitamin concentrate was protcctiTe at a 
dosage of 1.6 gm. and the dry whey not completely effective at this dosage, but 
completely so in 3-gm. amounts. On the basis of the minimum protective dose 
for 8 days, it was estimated that 1 gm. of rice polishings contains about 1 
times the antineuritic potency of 1 gm. of the dry material of the vitamin con¬ 
centrate and 8 or slightly more times that of the dry whey. 

It is noted that a subsequent report is to show that the limiting factor in the 
earlier studies on the vitamin B complex in the concentrate was vitamin B 
and not vitamin G. 

A study of the nitrogen balance in vitamin Bt deficiency in the rat, S. K. 
Kon ( Btoohem * Jour ,, 25 ( X 9 Si ), No , 2, pp , 482-^95, fig . i).—Following the indi¬ 
vidual control method as described in an earlier paper (B. S. R., 62, p. 687), 
the author has made a quantitative study of the nitrogen metabolism of rats 
subsisting on diets low in the heat-stable factor (or factors), vitamin Bs, of 
yeast. In all three pairs of rats, the controls receiving vitamin Ba made better 
weight gains on a slightly lower food intake than the corresponding animals 
receivixig no vitamin Bs. Two of the experimental animals stored less and one 
more nitrogen than the controls. In 16 pairs of nitrogen estimations, the 
experimental rats were favored in 6 and the controls in 9. When the biological 
value of the ingested nitrogen was calculated by the method of Mitchell, a 
slightly better efficiency was found in the case of the controls. 

These findings are disenssed from the standpoint of the possible idle of 
vitamin B* in metabolic functions, with the conclusion that “ while vitamin B* 
is undoubtedly in some way linked with the metabolic processes of the body, 
it is not at all evident whether this connection is to any extent of a different 
type from that of the general dependence of normal metabolic exchange upon 
tbe avafiabiUty of any one of the indispensable food Ingredients.” 
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Vitamin Ba and pellagra: The etiology of pellagra, B. 0. Gtjha (Brit 
Med. Jour.^ No. 3679 (1931), pp. S$, 54 ).—^The author reviews briefly recent 
evidence which casts considerable doubt on the assumption that clinical and 
experimental pellagra is the result of a simple deficiency of vitamin Bs. The 
suggestion of Bliss (E. S. K., 64, p. 595) that pellagra is caused by a simple 
iron deficiency in the diet is thought to be untenable, although it is considered 
that iron may be one of the limiting factors, especially in so far as depilation 
is concerned. In view of the uncertainty of the Identity of the two factors in¬ 
volved in the customary definition of vitamin B* (growth-promoting and antl- 
pellagric), it is thought that these terms should not be used Interchangeably 
as has been the practice hitherto. 

The effect of pasteurization upon the vitamin C content of milk in the 
presence of certain metals, E. W. Schwabtze. F. X Mtjiuphy, and G. X <3ox 
(Jour, Nutrition, 4 (1931), No. 2, pp. 211-225, flff, I).—The authors, with the 
assistance of W. Waugh, E. Clark, and M. Marsh, have determined the extent 
of destruction of vitamin 0 in milk subjected to pasteurization in continuous 
flow pasteurizers of copper, tinned copper, and aluminum, with the conclusion 
that pasteurization in aluminum brings about a 20 to 40 per cent destruction, in 
tinned copper a slightly greater destruction, and in copper an 80 to 90 per 
cent destruction of vitamin 0. 

A ration for the production of rickets in chicks, B. B. Hast, 0. L. KiJira, 
and X A. Keenan (Science, 73 (1931), No, 1904, PP* 710, This contribu¬ 

tion from the Wisconsin Experiment Station calls attention to the suitability 
of the chick as an experimental animal for studies of bone development and 
the evaluation of sources of vitamin B, and describes a satisfactory dry ration 
and technic which have been developed for such studies. The ration consists of 
ground yellow com 59, standard wheat middlings 25, crude casein 12, common 
salt 1, precipitated calcium carbonate 1, precipitated calcium phosphate 1, and 
dried yeast 1 per cent. On this ration day-old White Leghorn chicks are said 
to become distinctly racliitic in from 28 to 86 days, some of the birds dying 
at the end of this time with an ash content of the extracted tibias approximate' 
ing 30 per cent If supplied with sufllcient vitamin B the chicks will weigh 
about 225 gm. at the end of 85 days, and the ash content of the extracted tibias 
will generally be about 43 per cent As to technic, the curative type of experi¬ 
ment and the line test as used with rats are not possible with chickens, and 
reliance is placed solely on the percentage of ash in the extracted bone. 

Some effects of ultraviolet rays on the vitamin B content of plants as 
compared with the direct irradiation of the animal, M. Lojion (Confrib. 
Boyce Thompson Xnst., 3 (1931), No. 2, pp. 2-S5-265, fipa. 2).—^is study was 
undertaken primarily to determine whether growing green plants exposed 
either continuously or for a short period of time to the extreme ultra-violet 
region of sunlight or of an artificial source differ in their antirachitic properties 
from similar plants exposed to sunlight through ordinary greenhouse glass. 
Betermlnations were made of the minimum daily exposure necessary to protect 
rats when irradiated directly as compared with the minimum exposure of green 
plant tissue which, when subsequently fed, would protect rats to a similar extent 
Comparisons were also made of the antdrachitlc potency of plants Irradiated 
while living and still attached to the roots as compared with plants cut off 
and Irradiated after a definite time period. 

The rats, from stock on the Sherman diet B supplemented with meat and let* 
tuce up to the time of the experimental period, were placed on the Sherman- 
Papi enheimer rachitic diet 84 at the age of 4 or 5 we^ and a weight of from 
40 to 70 gm. The diet was supplemented with green lettuce previously shown 
to lave no anttra<^ttic properties. 
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The plants used for the experiment included lettuce, alfalfa, spinach, New 
Zealand spinach, cabbage, Swiss chard, and soybeans, the daily dosage con¬ 
sisting of 4 gm. of the fresh tissue. The plants were grown under ordinary 
greenhouse glass cutting out all rays shorter than those of wave length 
under a special glass filter transmitting when new about 80 per cent of the 
rays of wave length and in the open sunlight. None of the plants grown 
under greenhouse glass showed any antirachitic value. Cabbage and Swiss 
chard grown in the open or under glass likewise showed no antirachitic prop¬ 
erty. A slight improvement was noted in the calcification of the bones of the 
rats receiving soybeans, New Zealand spinach, lettuce, and alfalfa grown 
outside and under the special glass as compared with those receiving the same 
plants grown in the greenhonse. All of the rats, however, developed rickets 
even when fed the green plants ad libitum. 

Irradiation of the plants with a mercury vapor lamp formed an appreciable 
amount of vitamin D in all of the plants except cabbage. Cut plants showed a 
much higher response to the irradiation than intact plants. Tests of the 
irradiated living plants at varying lengths of time after irradiation showed 
no loss in the acquired antirachitic property in 24 hours, but some loss beyond 
that time. 

Complete calcification of the bones took place in young rats on the rachitic 
diet exposed to sunlight transmitted through the special filter for a period 
of 80 minutes in winter or 15 minutes in summer or spring, while an exposure 
of 1 minute a day to the rays of the mercury vapor lamp transmitted through 
various filters was eflCectlve except in the case of the filter transmitting wave 
lengths shorter than 28l6fifi. In contrast with, this an exposure of 80 minutes 
daily to the ultra-violet lamp was necessary to render the plant tissue effective. 
‘‘Since it is believed that in case of direct irradiation of the animal the 
curvatlve effect of ultra-violet rays is due to the activation of the ergosterol 
contained in the skin, these results indicate that the content of ergosterol 
which can be activated by ultra-violet radiation is considerably smaller in plant 
tissue than in the epidermal layers of animal tissue.” 

Studies on the effects of overdosage of vitamin D, IT, R. F. Light, G. B. 
MnuQEB, and 0. N. Fkby (Jour. Biol. OJiem,, 92 (ld$l)f No. 1, pp. ^7-^2).—The 
authors have extended their investigation of the effects of moderate and extreme 
deficiency of vitamin I) on the ash content of the hones of rats (E. S. B., 62, 
p. 792) to the third and fourth generations, with the following findings; 

« Moderate overdosages (40 units) of vitamin D daily have no effect on the 
mineral metabolism of white rats when continued through the third and fourth 
generations. No pathological calcification occurs and the ash of the bones is 
normal. Animals receiving a moderate overdosage of vitamin J> for a long 
period of time are more susceptible to a massive overdosage than normiQ 
animals. A large overdosage (2,500 units} of vitamin J> just insufficient to 
produce toxic symptoms in the first and second generations, given for a long 
period of time, does produce striking pathological dianges in the third and 
fourth generations. These changes are (a) decalcification of the bones, (b) 
severe calcification of the kidneys, and (c) certain pellagra-like symptoms, 
namely, scabby conditions of the feet, nose, and forequarters.” 

A tentative method of assaying foods for vitamin G, H. E. Mitnsxll 
(Jowr. Nutrition^ 4 (T9Si), No. 2, pp, 203-2 figa. 5 ).—^In the method developed, 
the Sherman-Spohn vitamin B-free diet (B. S. B., 51, p. 86S) was modified hy 
the substitution of white corn for cornstarch to the extent of 30 per cent of 
the diet. On this diet, with plenty of autodaved yeast as the source of vita¬ 
min G, young rats are said to grow nopmaUy. 'VTlth graded amounts of autch 
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claved yeast or other vitamin Q-containing materials, growth is proportional 
to the amonnt fed. It is emphasized that in using white corn as the sole source 
of vitamin B account should be taken of the small amount of vitamin O v hich 
it contains. This can be done by comparing all results with those obtained with 
the control animals on the basal diet alone. 

Studies in nutritional anemia.—Quantitative variations in iron, copper, 
and manganese supplements, H. S. Mitchkll and L, MOiLBR {Jour, Bioh 
Chcm.t 92 (,1981), No, 2, pp, 421-434, fig, I).—In this contribution to the problem 
of the optimum mineral supplement for hemoglobin regeneration in rats suffer¬ 
ing from milk anemia, an extensive series of experiments is reported with the 
following results: 

The administration of a pure iron salt was followed by a slow but definite 
hemoglobin response, which, within the limits tested, was directly proportional 
to the amount of iron fed. Sin(*e the iron salt ied “ v’as of such puritj as to 
preclude possibility of significant copper contamination,” the slow regeneration 
of hemoglobin was attributed to traces of copper available from the milk supply 
or stored in the body. 

Rapid synthesis of hemoglobin followed when copper, even in amounts as low 
as 0.01 mg. dally, was fed in addition to 0.5 mg. of iron. Teats with varying 
amounts of copper led to the conclusion that the optimum amount for tlie rat 
is between 0.1 and 1 mg. daily. The optimum amount of iron was likewise 
estimated to be about 0.25 mg, daily if suflSieient copper is provided. It is 
thought that the 0.5 mg. of iron daily used by many investigators is more 
than required, and may not be desirable when testing the bupplemontary action 
of graded doses of other factors. 

The addition of manganese in amounts varying from 0.01 to 0.1 nv*. <lally 
was without appreciable effect in hemoglobin synthesis, but was thought to 
have a slight stimulating effect on growth and food Intake. 

Attention is called to the importance in nutritional anemia studies of having 
a uniformly low hemoglobin at tlie time when mineral additions are to be 
made. 

The fu^ of muscular activity of man, T. M. Carpenter (Jour, Nutrition, 4 
(1981), No, 2, pp, 281-804)* —^Thls is a critical review of the literature on the 
subject of the source and kind of material which fumbles the energy for 
the performance of muscular work. In the opinion of the author, ** it would 
seem as though wtth extremdy light work the available motabolilcs which 
result from the mixture of nutrients at rest were first used. These mny bo 
conceived of as small molenilos from carbohydrate, protein, and fat. When 
the metabolites from fat, whicli arc easily oxidized, are disposed of, the carbo¬ 
hydrate would be drawn upon because this may be the more easily metabolized. 
Subsequently the available typo of carbohydrate becomes diminished, and then 
there is a diminishing amount of carbohydrate metabolized with an increasii^ 
amount of fat.” 

Xewer knowledge on botulism audi mussel poisoning, K. F. ]iiEYER {Smer, 
Jour Puh, Health, 21 (1981), No, 7, pp, 762-770)In this paper the author 
summarizes by number of outbreaks and foods involved the outbreaks of botu¬ 
lism which have occurred yearly from 1899 to 1930, inclusive. Of a total of 
191 outbreaks, 129 were traced to home preserved foods and 43 to commercially 
prepared foods, while 19 were of unknown orlgha. String beans headed the 
list of foods, with a total of 60 outbreaks, followed by com with 22, olives 14, 
spinach 12, pork products 10, asparagus 9, sea foods 7, and beets 5 outbreaks, 
with a number of other vegetables, fruits, and meat products contributing from 
1 to 4 outbreaks each. Attention is called to the fact that commercially pre- 
10467fi-32- 7 



598 EXPERIMENT STATION EEOOBB tVoL66 

served foods ha\e not been connected with any of the recognized cases of botu¬ 
lism since 1925. , . - 

Mussel poisoning, of which there was a serious outbreak in the vicinity of 
San I’rancisco in July, 1927, has received considerable attention. Perio<Rc 
ex«nniiDation of mussels in a section of the CaliCornia coast has shown that while 
small amounts of tosin may be demonstrated at other times, the mussels in 
that vicinity become definitely toxic during July and August. On this account 
their sale has been forbidden during the past two summers. 

The prevention of goiter in Detroit and Cleveland, t). P. Kjmbai.l iJoMr. 
Amer. Med. As/.oc., 07 (1031), .Vo. 2J, pp. 1877-1870).—A striking demonstration 
of the ellectiveness of the state-wide use of iodized salt for the provontion of 
goiter in endemic regions is afforded by this comparison of goiter surveys made 
in Detroit, Mich., and Cleveland, Ohio. In Michigan iodized salt has been in 
general ur^ since May, 1924, v^hile In Ohio it has not come into general use on 
account of active opposition against it. Yearly goiter surveys of school children 
in Derroit have shown a decrease in incidence of goiter from 8G per cent in 
192-j to 2.1 per cent in 1931, Although there have been no systematic goiter 
sur\o.\a in Cleveland, a comparison was poSxSible Cor the two (*ities for 1924 and 
1031, nichidlng a total of 5,075 examinations in Detroit and 3.175 in Cleveland. 
Tn 1924 the total incidence of goiter In the regular schools oi the two cities was 
about the same, 3G per cent lor Detroit and 84 per cent for Cleveland. In 
1930-31, the Incidence of goiter in special schools In Detroit was 12 per cent and 
in 0 evelaud 30 per cent. When the 1930-31 cases were further classified as to 
the presence rC hjpoplasia, or a uniform colloid enlargement indicative of iodine 
deficiency, the percentage dropped to 0.3 per cent In Detroit and 18 per cent in 
Cleveland. 

The autlior is of the opinion that “ the rapid disappearance of endemic goiter 
among school children throughout Michigan is one of the outstanding achieve¬ 
ments in preventive medicine.” 

The cause of obesity, L. H. Newbueqh {Jour. Am(^\ Med, Aswe., 07 (lOSl), 
No. pp. 1659-1663, fiffs. .J).—This is a general discussion of studies noted 
previously from other sources (E, S. R., 05, p. 793), demonstrating “that there 
is only one basic cause of obesity—that it is invariably the result of overeating; 
expressed technically, tliat the available energy of tlio diet exceeds the trans¬ 
formation of energy on the part of the individual.” 

HOME MAETAaEMENT KSH EQinFMENT 

[Studies of household equipment by the Virginia Station] (Virginia Bta. 
Bpt, 1028-19$U pp. 60-6B). —In tests of washing machines, much better results 
were obtained when the temperature of the wash wut(*r was from 140 to IGO 
and 170® F. At these temperatnres the cleaning continues longer and is 
quicker. It appears that about 50 per cent of the cleaning is done in the first 
5 minutes of time, and that what is done after that comes more slowly In the 
last 15 minutes. 

In hot water heating studies, an ordinary 30-gaL range boiler tank and 2,000- 
watt “ side arm ” heater with thermostat was used, both bare and with a wool 
felt jacket and with 1-in. asbestos plaster. “Results show conclusively that 
this outfit will heat water in amounts and with top temperatures sufficient for 
hous^old requirements. Over-all efficiency is not high, and it is easily seen 
that the com^dete units now on the market are far ahead of this instMlatlon 
in efficiency. The cost of electricity for heating water is higher than for any 
other energy, hut with rates for current constantly being reduced and with any 
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kind of value being given to the automatic, care free features, electricity can 
compete with other forms of energy. ... In the ordinaiy operation of the 
outfit lully 50 per cent of the energy can be saved by proper insulation.” 

Tests with about 16 electric irons showed uniformity in sizes, weights, and 
current consumption, but considerable variance in the heating ability and 
maintenance of temperature. 


MISCEILANEOTJS 

List of bulletins of the agricultural experiment stations for the calendar 
years 1939 and 1930, 0. E. Pennington (I/. j8f. Dept. Agr.^ Miee. 1B8 
pp. SS).—This list, arranged by States and containing author and sub¬ 
ject indexes, supplemenis that previously nored (E. S. R., 62, p. 795>. 

Forty-third Annual Report [of Arkansas Station], 1931, D. T. Gbay 
BT AU (Arkansait Sta. BuL 268 {1931), pp. 7}).—This contains the organization 
list, brief summaries of the chief lines of work of the station, and a financial 
btcitomont for the fiscal >ear ended June 30, 3031. The experimental work 
icported not previously noted is for the most part abstracted elsewhere in this 
issue. 

^nnu^il re|)ort of the director for the fiscal year ending June 30, 1931, 
i\ X Mc(’i I] FT An. (Dclaicare I8ta. Buh 112 (1931), pp. 51). —^This contains the 
organization UM, a report of the director iucludhig a financial statement for 
the fiscal yeir ended June 30, 1031, and departmental reports. The experi¬ 
mental \>oik recorded not previously noted is for the most part abstracted else¬ 
where in this issue. 

Fiftieth Annual Report of the New York State Agricultural Fixperlmeiit 
Station, [1931], U. P. Hedsiok (New York State Sta. Rpt. 1981, pp. 122, 

jT).—This contains the organization list, a review of Uie work of the station, 
a financial statement for the fiscal year ended June 30,1931, and meteorological 
data noted on page 509. The experimeutal work reported and not previously 
noted is for the most part abstracted elsewhere in this issue. 

Report of the Porto Rico Agricultural Experiment Station, 1030, T. B. 
JilcrmLAND irr AL. (Porto Rico Stu. Rpt 1930, pp. [2]+50, figs. 2(?).-TOls con¬ 
tains the organizatiem list, a import of the director including practical results of 
the work of the station, a retrospect and a discussion of forage crops for Porto 
Rico by D. W. May, and reports of the assistant chemist, horticulturist, plant 
breeder, agriculturist, and parasitologist The experimental work is for the 
most part abstracted elsewhere in this issue. 

Annual Report of the Virginia Agricultural Experiment Station, 
[1938-^19311, A. W. Dbinicabd, je. (Virginia 8ta. Rpt. 1928^^1981, pp. 81, 
e).-,'Xhls contains the organization list, a report of the director on the 
work of the station, departmental reports, meteorological data, and financial 
statements for the fiscal years ended June SO, 1928 to 1931. The experimental 
work reported not previously noted is for the most part abstracted ^sewhere 
in this issue. 

Report of the West Virginia Agricultural Experiment Station for the 
biennium ending June 30, 1930, F. B. Fromme (West Virginia Bio. Bui. 
2U (18^i)f PP- 3).--lhe experimental work not previously noted is for 

the most part abstracted elsewhere In this issue. 



NOTES 


Georgia College.—^Data recently published in Georgia Agriculturibt indicate 
that since 1926 the percentage of women graduating from the college Inis risen 
from 25.7 to 60. Of the graduates in 1931, 16 men and 30 women are engaged 
in teaching, 1 man as county agent and 10 women as home demonstration agents, 

2 men and 5 women in research, 6 men and 6 women as graduate students, 7 men 
as farmers and 5 women as home makers, 7 men as foresters, 6 men as veteri¬ 
narians, 3 men in landscape work, 3 men in business relating to agriculture and 
2 in business not so related, 1 woman in institutional management, and 8 men 
and 7 women in all other occupations. Only 2 men and 6 women had not been 
placed during 1931. 

Indiana Station.— Pw'due Agriculturist notes the I'esignation of Dr. Frank P. 
Oullinan, research associate in pomology, to assume charge of peach production 
investigations for the U. S. Department of Agriculture. 

Massachusetts College.—^The summer school established in 1907 is to be 
omitted in 1982 as an economy measure to meet the omergeney caused by an 
increase of 20 per cent in the undergraduate student enrollment in regular 
eoui’ses and a prospective decrease in State appropriations. 

West Virginia University and Station.—^The new university library, built at 
a cost of more than $410,000 and housing 300,000 volumes, wa*- recently dedi¬ 
cated by State and university oflBcials. More than 15,000 books and periodicals 
relating to agriculture are available. 

It is reported that of the current freshman class in agriculture three-fourths 
are farm reared, and that nearly one-half of the class have had training in 
vocational agriculture. A course in agricultural orientation is required of all 
freshmen. 

At the twenty-fourth annual farm and home week hold in February, 488 men 
and 288 women were registered. These figures represent a slight increase ovej* 
attendance a year ago. 

For the first time in the history of the station practically all departments 
are engaged in a single study—that of land utilization of the Huntington area, 
comprising five counties, in which detaileil records will be kept on 150 to 200 
farms chosen as representative of 10 or more types of farming. Factors in¬ 
volved include the physical factor, such as the land and its productivity; the 
organization of the farm as to volume of business, yields of crops, rotations 
followed, kinds of livestock, and production costs; market prices and marketing 
costs; effect of insects and plant and animal diseases; and the human or 
managerial factor. 

Other recent reseaixih includes studies of (1) the availability of phosphorus 
compounds, conducted by the department of agronomy and genetics, with field 
work conducted in the soil bins of the agronomy farm at Morgantown; (2) the 
training and pruning of apple and sour cherry trees on the university experi¬ 
ment farm at KeameysviUe and on private orchards in the eastern panhandle, 
conducted by the department of horticulture; and (3) deep tillage with field, 
truck, and orchard crops on the university experiment farm and elsewhere In 
the eastern panhandle, aiming to study the effect of the Killefer method of 
tillage on yi^ds of alfalfa, potatoes, and com and in promoting growth in apple 
and peach orchards. This project is being conducted Jointly by the departments 
of farm economics, agronomy, and horticulture. 
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EDITORIAL 

THE DISTRIBUTION OF EXPEBIUENT STATION PUBLICATIONS IN FOREIGN 

COUNTRIES 

Among the questions considered by the subsection of experiment 
station work at the 1931 convention of the Association of Land-Grant 
Colleges and Universities was one of policy as to the foreign distribu¬ 
tion of experiment station publications. This question was presented 
by Dr. Andrew Boss, vice director of the Minnesota Experiment Sta¬ 
tion, and the outcome of the ensuing discussion was the appointment 
of a special committee to study the matter. In addition to Dr. Boss, 
the committee consists of Directors B. E. Gilbei-t of Ehode Island and 
S. B. Doten of Nevada, with Mr. J. T. Jardine, chief of the Office 
of Experiment Stations, as chairman. This committee has been 
actively engaged in assembling information on various phases of the 
subject. 

The problem of foreign distribution is one of considerable com¬ 
plexity and increasing importance. Although a good deal of the re¬ 
search of the experiment stations is now imblished in scientific jour¬ 
nals, most of it still finds formal presentation through the bulletins 
and other series of the institutions themselves. Some of these pub¬ 
lications are mainly of local appeal, but others are distinct contribu¬ 
tions to knowledge and of interest to workers in agricultural science 
throughout the world. Yet, as Dr. Boss reported, a questionnaire 
circulated by his station revealed that while distribution to the 
libraries in the United States is adequate, “ only a few States have 
built up a mailing list of foreign institutions of any appreciable 
size.” 

A m ong the stations constructively endeavoring to meet the increas¬ 
ingly heavy demand from abroad for their publications, the Minne¬ 
sota Station has rendered a notable service by its compilation of a 
classified list of libraries of foreign institutions which it has been 
using for some time. This list was prepared by three membex’s of 
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its staff, Drs. J. G. Leach, H. Macy, and C. H. Bailey, and includes 
approximately 1,100 libraries. About 600 of these are arranged in a 
general class to receive all bulletins of the station, while special lists 
are also provided for the fields of agronomy and plant genetics, plant 
pathology and botany, agricultural biochemistry, dairy husbandry 
and bacteiiology, engineering, forestry, horticulture, entomology and 
economic zoology, animal hitsbandry, agricultural economics, poultry, 
soils, veterinary science, and home economics. 

An examination of this list as a whole iiulicale^ tliat it embraces 
most of the outstanding institutions of the respective countries for 
which data have been compiled. Prepared as it has been specifically 
for experiment station use, it should be of assistance to the stations 
generally. The inherent difficulty in all lists, however, including 
those attempted by this Office fi’om time to time, is that they can 
seldom afford sufficient information to evaluate with completeness and 
precision the relative impoiTance of their constituent items. This is 
not vital if the lists aie to bo used in their entirely, but where they 
ai'e so comprehensive as to involve larger editions of station publica¬ 
tions than can readily be supplied they raise the (piestion of a pos>>ible 
basis of elimination. For such purposes what is leally needed is en¬ 
lightenment as to the size, equipment, and especially the lines of work 
and objectives of the various institutions abroad. 

Details of this sort have been noted and filed by this Office for 
many yeara as an incidental phase of its basic actj\ dies, and in ii)0ii 
a bulletin of nearly 300 pages was issued under the title of Agricul¬ 
tural Experiment Stations in Foreign Countries. A revision of 
this bulletin treating of nearly 800 institutions was completed in 
1904, but since that time it has not proved feasible to publish addi¬ 
tional information except in occasional articles on tiio progi’css of 
agricultural research abroad in the annual r<‘ports of the Office and 
in Record editorials or Jis brief item;; in the Record notes. Tlnfoifu- 
nately, the preparation of a thoroughgoing revision of the bullet in 
itself after tlie lapse of more than a quarter century of unparalleled 
development of agricultural research institutions in nearly every 
country of the globe has now become a project far too ehiborato for 
consideration under existing conditions, despite its athnitted value 
for many purposes. 

An attempt to meet in part the need for information of this sort 
has recently been made by the International Institute of Agiieul- 
ture at Rome through its publication of a handbook entitled Stations 
Expfirimentales et antres Institutions Officielles on Priv4es s’occupant 
du Dfiveloppement et de l’Am41ioration de 1’Agriculture dans les 
Pays Chauds (E. S. R., 66, p. 88). This handbook lists over 800 
institutions in 76 countries, and gives for many of them brief notes 
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as to their orgauization, area, and field of operation. As the title 
implies, however, it is regional in scope and thereby restricted in 
direct interest for this country mainly to the southern tier of stations. 
Tt is also uneven in treatment as regards the various countiies, 
apparently in many cases because of difficulties encountered in secur¬ 
ing the necessary information. Nevertheless for the Tropics in 
genei'al it has assembled a large amount of data nowhere else avail¬ 
able, and a revision, which is now said to be under way, will doubt¬ 
less in due time provide opportunity for a more complete presen¬ 
tation. 

Another avenue of approach toward the objective of wide dis¬ 
semination of the essential results of agncultural research is indi¬ 
rectly through the use of abstract journals. Within recent months 
liiologiGdl Ahstraots, for example, has made notable progress in 
extending the comprehensiveness of its foreign review and in the 
promptness of publication of material. Mention should also be 
made of BoddL Science Abairacts^ which through the extensive use 
of author abstracts and other means is making available abstracts 
of many articles nearly as soon as the originals can bo distributed. 

In the case of Expertnuint Station Eecot'd, it is not always realized 
that this journal is unique in that it abstracts systematically, com¬ 
pletely, and approximately in chronological order all publications 
of the State experiment stations and the U. S. Department of Agri¬ 
culture. Special efforts are also made to include all contributions 
of these institutions to scientific journals and through other channels, 
and as recently announced it is hoped that the imp^iding change 
in policy under wliich abstracts of the annual reports will be greatly 
shoiiened will permit of prompter publication of material and a 
more extemive foreign review. 

The present distribution of the Record abroad includes approxi¬ 
mately 1,200 institutions. Not improbably there are not a few others 
ollconsiderablc prominence which do not receive it, but nevertheless 
tlm claim irtay be fairly made that it is available through some 
reasonably acce.shible center to most research workers in agriculture 
throughout the world. 

Obviously, for many purposes abstracts can not take the place of 
the original publications, and the practical difficulty often confronts 
the stations and the Department of supplying the dmand resulting 
from the abstracts. Automatic distribution to mailing lists avoids 
some of this embarrassment but, it may be suspected, at the cost of 
some copies which may not be really needed and a considerable 
expense for postage. As an alternative when such considerations are 
important, much may usually be accomplished far more econonoically 
by confining the foreign distribution mainly to individual requests. 
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Thii. is especially trae if the danger of the exhaustion of editions 
before such requests can be received is obviated by setting aside a 
special reserve stock by the stations for use in this way. Such 
a chstribution not only aids the issuing agency but reduces to a 
miniTimiin the burden on the smaller institutions abroad of maintain¬ 
ing permanent files of the approximately 1,300 publications which 
are usually issued each year by the experiment stations of the 48 
States and the Federal Department, and it may prove reasonably 
serviceable if complete collections can bo made available at a rela¬ 
tively few strategically located centers. 

Much the same procedure may also prove workable for the institu¬ 
tions in this country. In exchange for the BeooTd and other material 
or on a subscription basis, most foicign publications relating to 
agriculture and home economics are regularly received by the De¬ 
partment Library and under ordinary conditions are available for 
loans. This is a service which might well be supplemented to a 
greater or less extent by other libraries elsewhere in this country 
which are in a position to enter this specialized and difficult field. 

A loan plan necessitates some adjustments if extensively operated 
to render the publications easily accessible to workers in institutions 
not attempting this service. It also imposes a definite re'-ponsibility 
on abstract journals to safeguard their readers by covering the 
foreign field with certainty and celerity. Still other difficulties may 
doubtless be anticipated, but perhaps not in insurmountable form. 
Among the distinciive advantages of tliis plan, as compai’od with an 
elaborate system of exchanges by individual institutions here and 
abroad, would be its relative simplicity and economy. 

Probably no single method of distribution of publications will meet 
the situation completely, and the solution may prove to be some com¬ 
bination adaptable to the requirements of the individual institutions 
sending and receiving. Some stations may be able to utilize exten¬ 
sive mailing lists, with their inherent advantages of convenience ^d 
wide circulation. Others may find it necessary to restrict their 
output abroad to a relatively few well-located centers and a limited 
request distribution based on publicity secured mainly through ab¬ 
stract journals and in similar ways. In any event, however, what 
seems to be most needed for an equitable decision is more complete 
information as to the attitudes and availabilities of the various 
foreign institutions. The suggestion is therefore made that such 
institutions as would like to develop exchange relationships and are 
in a position to serve as regional centers could greatly assirt in bring¬ 
ing about such an outcome by indicating to this Office their interest 
m the matter. Additional information and views pertinent to the 
problem would also be very helpful. 



RECENT WORK IN AGRICULTURAL SCIENCE 


AOmCIJITUKAL Asm BI0I06ICAI CHEMISTBY 

Ilocont itclvcuioes in biochcmibtrsr, J. Pjryde (London: J. d A. Churchill^ 
1031, 3. ed,, pp, X+S93, figs. Jf2 ).—^Tbe isnbject matter of tlie original book 
(B. S. K., 50, p. 309) has been revised extensively in tbe preparation of the 
present edition. Particularly, “two new chapters have been added, one on 
protein structure and proteolytic enzymes, tbe other on the cholane series, 
which includes the bile acids and sterols. Other chapters have been recast 
and consitlernble new material has been added to them. On the other hand, 
two chapters of the previous edition have been omitted. These are colloids 
and the physical chemistry of proteins and chemotherapy,” the last named topic 
being noted as having been made the subject of an entire monograph of the 
same series. 

The chemical microscopy of plants, O Tunmann, rev. by L. Rosbnthader 
iPflanzemnikrocUemic. Berlm: Bomti aeger Bros., 1931, 2. ed., rev. and ml., pp. 
XXIII+lOJ/l, figs. —^Tliis second edition consists of the original text of 

Tunmann (El S. R, 32, p. 308), enlarged and brought up to date by Rosenthaler, 
Folloudng a short ini reduction, the subject is divided into a general part, in¬ 
cluding the collection and preservation of the material, some notes on the 
making of preparations, remarks on reagents ard reactions, microsnbllmation, 
clearing, swelling, and bleaching reagents, maceration methods, microtome 
technic, general statements [rather limited in scope] conceniing staining, optical 
considerations, determination of refractive index, dark field Illumination and 
nltramicroscopy, counts and measurements, the micromanipulator, permanent 
preparations and their production, subvisible structures, ash preparations, and 
carbonized preparations; and a special part in which are taken up, with many 
subdivisions, the four main topics of inorganic substances, organic substances 
(with the primary subhonds acyclic substances and iso(*yclic and heterocyclic 
substances), the protoplast, and tho cell membrane. An appendix of brief notes 
on various iihases of the technic and a general index conclude the volume. 

Investigations into the molecular morphology and molecular kinetics 
of proteins.—T, The significance of ions with reference to the inner sta¬ 
bility of the protein molecule (casein) [trans. title], G. E3msoH and G. 
SonxJLz (Bloeliem. ZUclir., 239 (1031), No. 1-3, pp. Ji8r-13, figs. 7).—Among the 
observations recorded are the following: 

An alteration in the ionic condition of a protein solution must affect the inner 
structure of the protein molecule. The combination of casein with alkalies is 
an expression of two distinct actions, the one a more or less instantaneous ionic 
reaction, the other a secondary reaction continuing for several hours and 
involving a slow alteration of the protein molecnle. Alkalies effected an irre¬ 
versible splitting oflC of diffusible units from the casein molecule, this process 
occupying several hours and towing a part, therefore, of that designated the 
secondary reaction. Neutral salts effected no breakdown of the molecule. 

The lowering of viscosity through the U(*tion of alkalies and by that of neu¬ 
tral salts was found to be ot two types For the drop in \js<oslty under the 
influence of alkalies, pll ranges of the reversible and of the irreversible reac¬ 
tions could be dltfereiitlated. The alkali-induced viscosity changes appeared also 
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in two distinct time phases, the viscosity rising during the iirsi fow nnnuios 
and thereafter falling off for a number of hours. Neutral balls lowered tlie 
viscosity during the first few minutes. These viscosity effects in casein solu- 
* tions are considered expressions of the space relations, dilfition and contraction, 
of the casein molecule, alkalies causing a dilation in the first phase, whereas 
(he first action of neutral salts is to bring about a contraction. On the basis 
of the Zwitter ion theory, it is noted, one may view tlu^so processes as the results 
of Increases or decreases, respectively, in the activity of the protein ions. The 
contraction in the second phase of the secondary reaction is sot down as a 
result of the molecular breakdown brought about by the alkali. 

It was found that in the pH range 7.4 to 11 the alkali hydrolysis may he 
Iiindered by sodium chloride, the breakdown depending, it is stated, within tlio 
limits of Il-ion concentration indicated upon the iiicroasc in ionic activity 
induced by the alkali. Beyond pH 11 neutral salts wore no longer effective to 
prevent breakdown, the reaction here being a chemical effect of the hydroxyl 
ions and an irreversible hydrolysis, whereas the reaction ascribed to increased 
ionic activity w^as found reversible. 

It was found possible to delimit the range within wdiich the degree of dis¬ 
persion of the protein appeared a reversible function of the Ionic concentration. 

On the effect of iinine group-forming substances upon sugar hydrolysis 
as effected by yeast, I [trans. title], F. Zuckerkandl and Ij. MESsnraEr 
KnFBKUMAss (Bloihem. Zt^cTir,, 239 (i931)f No, 1-3, pp. 172-181), —^The authors 
found that yeast w^hich had been poisoned wdtli lodoacetic acid or with sodium 
fluoride so that it effected no detectable fermentation of glucose was again 
enabled to attack this sugar by tbe addition of certain imine-formlng amines, 
such, Cor example, as the hydroclilorides of para-phonylenodiamine and ol 
aniline, tyrosine, etc,; ethyl alcohol and glycerin having been detected among 
the hydroly&is products. The imine groups of the compounds of which the 
iormatlon led to the restoration of the enzymic activity are credited with the 
capacity to split off water from the glucose molecule and so to bring about its 
breakdown into tw'o 3-carbon residues. A possible relation of the observed 
action of Imxnes and imxnc-formlng substances to the action of coenzyines found 
to contain adenine, furnishing the group N—C—NHa ^ IIN—0=Nn, is sug¬ 
gested. In this coimection it is noted that aminothlotriazol, containing Iho same 
grouping, was found very effective. 

Tuhibition of the acetone-butyl alcohol formeuiation by acids, A. M. 
Wynnk (Jour, Bact,, 22 (1931), No, S, pp, 209-237, ffffn. 3),—Of the 30 acldr, 
inorganic and organic, studied by the author of this contribution from the 
University of Toronto, the following effected complete inhibition between 
pH 3.00 and pH 3.65: Hydrochloric, nitric, sulfuric, orthophosphoric, succinic, 
malonlc, maleic, levulinlc, crotonic, glycolic, jS-hydroxybutyrlc, formic, acetic, 
propionic, butyric, and isobutyric. “The toxic effects of those acids arc 
probably associated with a * critical ’ H-ion concentration in the cell interior, 
closely approximating the observed extra-cellular H-lon concentration associated 
with the inhibitory effect. 

“The three chloracetic acids are much more toxic than acetic acid. Their 
effect is not one of H-ion concentration, but is probably due to the specific 
influence of the chlorine atom. Hydroxy derivatives of the lower fatty acids 
are not more toxic than the normal acids at equivalent Il-lon concentration 
levels. The evidence suggests Uiat, in the case of the 3-earbon acids, the 
reverse may he true. Pyruvic, lactic, and glyceric acids were tolerated by the 
organism at H-ion concentration levels higher than for any other acids. In 
the lower fatty add series, formic, acetic, propionic, butyric, and isobutyric 
adds inhibited the fermentation at nearly equivalent H-ion concentration 
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levelH, blit with each eucct^bsive higher homologue the iuhibUiiig Il-lon concen¬ 
tration \Aas appreciably lower: e. g., pH values of 3.05-3.75 for the first five 
niombers, includint? Isubutyric, and pH values of 8.90, 4.35, 4.75, 5.00, and 5.10, 
r('spoc<I\ely, for ciiproic, heplylie, capyrlic, and nonylic acids, . . . 

“Capillary a(*<i\ity lias relatively little effect in the case of formic, acetic*, 
propioiil<‘, and butyric acids, but with the higher bomologues its Influouce is 
very marked. . . . Adsorption oi the capillary active acids is probably 
the chief ro<ison for the regularly increasing toxicity of these homologues.*’ 

Oaroteiiase: The transformation of carotene to vitamin A in vitro* 
11. S. Ouo*rr ami 1>. O. McCann (Jour. Biol. Chem., 9/f (I9S1), No. J, pp. 185-^ 
198, liOH. Ji; aOn. iu /Science, 7Jj (1931), No. 1921, p. .^14).—Evidence indicating 
the traiisi'onuation of c*arotene into vitamin A in vitro is reported, essentially 
as follows: 

Erom the livers of two rats which had ceased to gj'ow on a vitamin A-free 
ration, an extract was i)repared by gi*inding the livers with sand and water, 
allowing the mixture to stand for 24 hours at 87®G., and then filtering. One 
portion of the filtrate was extracted with ether and its absorption spectrum 
determined. No absorption at 325 mp was evident, indicating that the extract 
contained no vitamin A. Another portion of the filtrate was mixed with a 
few cubic oentliueters of a colloidal solution of carotene in water and after 
incubation for 3d hours was extracted with ether. This extract, which was 
colorless, shtjvved a definite absorption band at 325 mp but none at 340 m^, thus 
indicating the presence of vitamin A but not carotene. A final portion of the 
original fill rale was boiled for one minute ami treated with carotene as before. 
After incubation tliis extract, which was yellow, showed an absorption bund 
at 340 in/£ but not at 325 mp. 

These tests are consUlereU to demonstrate the presence in the original 
extract of an emayine, caroteuase. This, in the .sei.‘on(l portion of the extract, 
converted carotene into vitamin A, but was Uestroyetl by the heating to which 
tlie third portion was subjected. 

The isolation of carotene from the adrenal glands ftrans. title], O. IUii^ly 
and R. NhrrEu (VompL Rend. Avad. ScL U^aris], WJ (1981), No. 20, pp. 981-- 
VOS).-'The authors have isolated 0.3 gm. of carotene In crystalline form from 
30 kg. of bcH'f adrenal glands by two successive extractions with alcohol acidified 
with acetic a<*id, followed by acetone, and saponification with alcoholic potas¬ 
sium liydroxlde. This was lollowed by agitation with pidroleum ether, whicii 
dissolved a small ipiantlly of the carotene but lell the greater part In the 
alcohol phase, from which It crystallized on evaporation in vacuo. The crys¬ 
tals wer(‘ finall.\ washed with warm methyl alcohol. Whoa dissolved la 
carbon disulfide In a <*on(*outraliou of 5 mg, pi^r liter, the carotene on sptH*- 
trogruphic analysis showed the two bands chara(*t(»rlstic of vegetable <*aroteue, 
from 510 to 525 niin and from 480 to 480 mp. It is considered that the carotene, 
is present in both the <*ort<‘x and medulhi. In view of the importance attrib¬ 
uted t<» the adrenal ghiuds both In growUi and aw a defensive agent against 
Infection, the finding of appreciable amounts of carotene is cousldere<l of 
significance. 

Estimation of vitamin A in butter, B, O. E. Morgvn and K. IT. Coward 
(Lancet ILondon}, 1981, 11, No. H, pp. '}58, 759).—In the technic for determin¬ 
ing the vitamin A content of cod-liver oils by the method of Coward et al. 
(E. S, R,, 65, p. 588), (*are is always taken to dissolve the cod-liver oil in the 
same amount of inactive olive oil so that the absolute quantity of fat remains 
constant. In applying the method to butter and margarines, diffeL’oiil amounts 
of fat are involved, and It is consequently of interest that equally consistent 
results were obtained. The samples tested were a fresh summer butter and 
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a margarine advertised to liave a vitamin A potency eciual to butter. This 
claim appeared to be justified, for the butt<»r and margarine, both of which 
were puichased on the open market, were of equal poteney, one IliirlUqii th«i 
of the cod-liver oil adopted as standard. 

Heat of combustion of activated ergosterol, C. E. Bills, F. G. MuJ )on viiU, 
LaM. N. BE3diLT.r:ft, G. E. Stlll, and M. Nds&mbibb (Jov/\ B^oh Chan., 9J {WSl), 
No, 2, pp, 775 - 780 , figs, 2 ).—Eigosterol purified by repeated crystallization irom 
alcohol-benzene 2:1 was exposed in saturated solution in boiling ether to a 
magnesia-cored carbon arc until 40 per cent of the sterol was altered. When 
the ether was evaporated and the residue sepai'ated from unchanged ei’gosterol 
by treatment with methyl alcohol at 0® G., a resinous substance was left which 
proved to be faiidy stable in an inert atmosphere but to change when exposed 
to air. Pai*allel calorimetric, polarimetric, spectrographic, and biological meas¬ 
urements were made of the original ergosterol, the fresh resin, and the resin 
after standing at 24® under carbon dioxide for 24 hours and after standing 
3 and 45 days, respectively, exposed to air. 

The heat of combustion of the ergosterol was 9,050 calories per gram, a 
value lower than previously reported (E. S. R., 62, p. 693). The fresh resin 
and that kept under carbon dioxide for 24 hours had practically identical 
heats of combustion, but the oxidized products had increasingly lower heats 
of combustion. These obseiwations are thought to confirm the hyiiothesis that 
vitamin D is a simpler isomer of ergosterol, and to indicate that it does not 
constitute the major part of the resin. 

Determinations by the improved line test technic (B. S. B., 65, p. 595) of 
the vitamin D content of the various preparations showed no significant 
differences in the resins after various expo^^ures, except in the sample heated 
after long exposure to air. Even in this about half of the origii>al activity was 
still present. The absorption maxima, however, were quite difCoieiit in the 
various preparations. In the fresh resin it w’as at 207 m/i, in the resin 
preserved under carbon dioxide 272 mw, and in the air-exposed resins at 261 
and 263 m/i. These observations are thought to niditale thot the vitamin 
itself does not absorb, but that absorbing substances are formed from ergosterol 
simultaneously with the vitamin. 

The antirachitic potency of the resin was found to be soui(‘\NJmt higher 
than calculated values for the calciferol of Angus, .Vskow, et al. (E. S. R., 
66, p. 9). 

It is thought probable, as suggested by these authors, that vitamin 1) may 
exist in more than one form. 

The imsaponiflable lipids of lettuce, IT, HI, H, S, Olcott and H. A. MArrir L 
(Jour, Biol, Ohem,, 9S (19S1), No. 1, pp. 59-70 ),—In continuation of tht» series 
noted previously (B. S* R., 66, p. 92), two papers are presented. 

II, Fractionation (pp. 59-64).—^Using a method similajr to that employed by 
Evans and Burr in their attempted isolation of vitamin B (B. S. B., 58, p. 596), 
the authors have fractionated the unsaponiflable lipids of lettuce with the 
isolation of alcohols of high molecular weight, several sterols, carotene, and 
concentrates of vitamin B and of an antioxidant. The vitamin B was con¬ 
centrated in the petroleum-ether soluble fraction and finally obtained as a 
clear, light yellow oil solidif^g at about 0® C. after distillation in vacuo 
but without crystal formation. The antioxidant on the other hand was concen¬ 
trated in the fraction soluble in 92 per cent methyl alcohol. segregation 
of vitamin B from the antioxidant is thought to furnish the answer to the 
question as to whether vitamin E is itself an antioxidant or whether its 
presence in foods is dependent upon the simultaneous presence of antioxygenic 
substances which protected against oxidation. 
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III. Aniioxidaut (pp. 05-70).—Tlie fraction containing the antioxidant as 
noted above, after removal of Uie meOiyl alcohol and water, was subjected to 
distillation in vacuo. The fraction distilling between 166 and 185“ was found 
to contain tho greatest amount of the antioxidant. The white crystals which 
appeared in this oily fraction on standing wore purified by crystallization from 
small amounts of clilorofoim and formed sparkling white crystals melting at 
143“. These were only slightly soluble in water and petroleum ether, moder¬ 
ately soluble in chloroform and benzene, and soluble in ether, acetone, and 
dilute alkalies. When crystallized from acetone, the crystals were prisms 
terminated by pyramids and were monoclinic. By combustion and molecular 
weight determinations, the empirical formula derived was CuHnOc. The 
substance contained one phenolic hydroxyl group and formed acotyl derivatives. 
Its antloxygenic capacity, as determined by the method of Mattill (E. S. B., 
65, p. 205), was 20. 

In discussujg the significance of these findings, the autliors suggest that “ the 
identification oL the antioxidant as an entity separate from vitamin B may 
add another item to the list of essential lipids, especially if it can be demon¬ 
strated 'h‘it the activity of tbe antioxidant is not restidcted to the protection 
of the vitamin in food but extends to the regulation of its physiological activity.” 

Rapid \ oluinetric method for deterininaiion of potassium, L. Olabkk and 
J. M. Davidson {Indus, and Bnqm, Ohem,, Analyt, M., 3 (/.93I), "No, 3, pp. SZJt, 
325).—In ju’lnclple, the method described in this contribution from the TJ. S. 
Bureau of Mines consists in (1) precipitating the potassium as tho acid tar¬ 
trate by means of suitable concentrations oi sodium acid tartrate and ethyl 
alcohol, and (2) dissolving tlie precipitated potassium acid tartrate in a known 
volume of standard sodium hydroxide solution and titrating the excess of the 
last named reagent. Two foms of the procedure are detailed, and the results 
of applying tho method to potu'^sie mineruls are shown. 

Notes on uso of glass color standards for determination of phosphorus 
by Deniges colorimetric method, H. D. Chapman (IndiiH, and Bngin, Chetn,, 
.hmljjt. Ed,, 3 (lOSl), No, 3, pp. 382-28}, fig, i).—^11 is the conclusion in part of 
this critique, contributed fi’om the University of OaliCoruia, that “ tho use of 
permanent glass color standards oilers a means of eliminating one of the 
unsatisfactory features of tho blue molybdate method for tho colorimetric 
determination of phosphoms. Tho color of these glass standards matches 
the color of tlie reduced phosphate solutions very well. A di'firee of accuracy 
suIHcient for practical purpose.s can be attained if certain details pertaining 
to tho technic of tho determination arc followed. . . . 

“At tlie present time nothing can ho stated regarding the permanency of 
these glass standards. In order to guard against the possible gi*adnal fading 
which may oouooivably take place, It is suggested that tho values found for 
each color standard be checked occasionally. Tho use of permanent standards 
makes it possible to save considerable time in the routine determination of 
phosphorus with but little sacrifice in accuracy.” 

Determination of dextrose and Icvnlose in honey by nse of iodine- 
oxidation method, R. B. Lothrop and B. L. Holmes (Indm, and Engln. Ohem., 
Analyt, Ed,, S {1931), No. 3, pp, 334-339 ).—The investigation reported upon in 
this contribution from the Bureau of ('’hemistry and Soils, U. S. D. A., covered 
“ the effect of a number of factors go^el’ning the oxidation by alkaline iodine 
solutions of dextrose, levulose, and sucrose, such as time, temperature, con¬ 
centration, and rate of addition of reagents, etc.; and a modification of the 
method of detennining dextrose and loMilosc iii honey based on the selective 
oxidation of dextrose is proposed. 
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“Tinder the conditions, levnlobo and ftncvose are oxidized only to a 

vc^ry limited extent. The slight oxidation of lo^uloRe is apparently due largely 
to the Lobry de Bruyn rearrangement, and it has boon shown to be influenced 
by time and temperature to a coubidorable extent. The dogroe oC oxidation of 
bucrose is small and is not influenced by time to any extent 

“Results of doterminalion of dextrose and Icvuloso in a considerable nuiidXT 
of honesb by the pvo])osed iodimotric method indicate llmt lovulosc is pre- 
poudeiant in nonnal floral honey, values for the lovnlo'**e-dextroso ratio ranging 
from i,02 to 1,70. Results obtained by Ibis method and the high- and low- 
temperature polarization method bhow comparatively close agreement.” 

On the detection of added water in milk and other substances, T3. Davies 
iJour, insinmenis, 8 (1981), No. 5, pp. 160-104, -pgs. 7/).-—The the(»ry and 
constructional detail ol an appaiatus for the demonstration of a mojisurable 
change in tlie resistance of milk resulting from the addition of 5 per cent or 
more of wMter are given, 

“Two (dectrolytic cells wore arranged to form two ams of a bridge, the one 
(‘ontaiiiing nonnal milk and the other watered milk. The third and fouiMh 
ainib weio standard noninductive resistances. ... It was . . . Huind that a 
ver> simple way of making the measurement wMb to vary the position of one 
of the electrodes rather than modify a resistance to bring about a balance, that 
is, to express the difference in the two milks in terms of displacement of elec¬ 
trode rather than in terms of resistance. This reduced the bridge to a simple 
lorm—^just two equal noninductive resistances and the tw’o electrolytic cells 
with an adjustable condenser of small value across either one or the other of the 
cells.” To reduce the capacitance of the cells, which was found to have a value 
such as to interfere witli simplicity of construction and ease of measurement, 
the cells were made relatively very long and narrow^. It is shown mathemati¬ 
cally that the quantity wC or 2 TtfO should be made as small as possible to per¬ 
mit the elimination of the condenser at first placed in parallel with one of the 
resistances; and, to permit tlie satisfactory use of a telephone receiver as the 
null point indicator, it w’as considered Inadvisable to reduce i below about 480 
cycles. A simple high frequency interrupter acting upon tlie bridge circuit 
through a small transiormer was found to give “practically as good a balJincc 
as that given by the sine wave source used in these experiments.” 

Studies on the chemistry of grape juice, E. L. Obeen and Z , I. Kebtesz 
(Fruit Prod. Jour, and Amcr. Yinejar Indus., 11 (1931), No. 2, pp. 44-^46, 57, 
(iO). —^This is a reprint of Teclinical Bulletin 181 (B. 8. R„ 0.1, p. 807) oC the 
New York State Experiment Station. 

An extractor for biological products, C. L. Shrlwsbuby (Indus, and Fmln. 
Chew., Analpt. Pd., 8 (1931), No. 8, p. 320, fig, 1). —^This contribution from the 
Indiana Expeilment Station, noting that “the extraction of largo amounts of 
materials for use in nutrition investigations becomes a problem with the ap¬ 
paratus that can be fabricated or purebased,” briefly describes a large ap¬ 
paratus of the siphoning type, of wliieh the operation is continuous and auto¬ 
matic and of which the capacity is ,1 liters of solvent and from 3 to 5 kg, of 
feeding staffs. 

METEOaOIOGY 

Weather reports, H. IV. Albebts et al. (Ala si a fit as. Rpi. 1980, pp. 8, 8-10, 
36, 27, 88, 84, 89-4V >—Weather conditions during the year at the Sitka, Mata- 
nnska, Fairbanks, and Kodiak Experiment Stations are briefly described, and 
the usual monthly summaries of ohbervations at 37 meteorological stations 
are given. 
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At tlie Sitka Station “ the mean temperature for the growing season, which 
oxtendfa from May to September, Inelusive, was 61.6® F., and the total precipi¬ 
tation for the same period was 28.08 in. The rate of evaporation was low. 
There wore 10 clear day^, (58 partly cloudy days, and 74 cloudy days. Because 
(if the superai)U(lan(*o of moisture, the comparatively low mean temperature, 
and the tew Huimy (hiis, weeds were kept under control with difficulty. The 
last killing frost in the spring occurred May 20 and the first killing frost in 
the fall September 28. The frost-free period was 125 days.” 

At Mataiiubka the precipitation was the heaviest since the establishment of 
the station in 1017. “The precipitation during August and September, 1980, 
was 11.45 in., or more than twice as much as the average for the same months 
during the 10 preceding years, and the temperature during December, 1929, 
and January and February, 1930, was lower than the average for the siimo 
period during the 10 preceding years.” The heavy rainfall made it impossible 
to cultivate crops with any degree of success. “Cloudy days and unusually 
high precipitation were factors creating unfavorable conditions for ripening 
and harvesting grain and hay.” The low temperature during the winter of 
1929-30 in addition to the light snowfall “were probably the cause of the 
winterkilling of a large percentage of the fruit trees and shrubs in the ex¬ 
perimental orchard.” 

At Fairbanks the fall of 1929 was favorable for harvesting and plowing. 
The frost-free period on south-slope lauds was 115 days, May 20 to September 
12, although a killing frost occurred on lowlands August 13. “ Eainy weather 
during the latter part of May and the early part of June delayed the spring 
planting considerably. June was cool and wet and in consequence the crops 
grew slowly. Dry weather during July materially checked the growth and 
yield of all the crops. The quality of potatoes was improved, but the yield 
was materially reduced.” 

At the Kodiak Station on Kalsin Bay the weather during the winter was 
normal and favorable for livestock, but the spring was not so favorable. The 
minimum temperatures of February, March, and April were lower than lor the 
same months during the 10 preceding years. 

Monthly Weather Review, [September-Octoher, lOBl] (U. S, 
Weatlicr Rev,, 59 {1931), Nos, 9, pp, 331-^72, pis, 11, Hus, 13; 10, pp, 373-403, 
pis. 22, figs, 9 ),—^In addition to detailed summaries of climatological data and 
weather conditions for September and October, 1931, solar and aerological 
observations, and bibliographical and other information, these numbers con¬ 
tain the following contributions: 

No, 9 ,—Summer Oruise In the West Indies, by It. DeC, Ward (pp. 331- 
339); The Genesis of a Tropical Cyclone (illus.), by F. G. Tiugley (pp. 
340-347); “San Nicolfls-The Tropical Storm of September 10, 1931, in 
Porto Rico (illus.), by F. E, Ilartwell (pp. 347, 848); Investigations of the 
Dust Content of the Atmosphere (illus.), by H. H. Kimball and 1. F. Hand 
(pp. 349-352); Violent Local Storm in Nevada, July 24, 1931, by 0. K. Fulks 
(p. 353); and On the Uniformity of Symbols Used in Publications on Actinom- 
etry, by A. ijagstrSm (p. 364), 

No, 10 ,—Gap Winds of the Strait of Juan de Fuca (illus.), by T. R. Reed 
(pp. 373-376); Some Effects of California Mountain Barriers on Upper Air 
Winds and Sea-Level Isobars (illus.), by D. M. Little (pp. 876-380); Desert 
Winds in Southern California (illus,), by F. D. Young (pp. 880-383); Snow 
Cover in Southern Canada as Related to Temperatures in the North Atlantic 
States and the Lake Region (illus.), by R. H. Weightmuu (pp. 383-386); 
Flight of BS-1, San Antonio, Tex., to Scolt Field, 111. (illus,), by W. K. K^ner 
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(pp. 386-388); Conical Snow, by W. A. Bentley (p. 388) ; AKred Jndson Henry, 
1858-1931, by H. H. Kimball (pp. 388 389); and Preston C. Hay, 1859-1931, by 
M. 0. Bennett (p. ;^9). 

SOILS—FEETIIIZEES 

[Soil investigations of the Alaska Stations], H. W. Aj-bbbts (Alaaha Stas, 
Bpt. J930, pp, 8, 22, 28, SO, 31, fig, i).—Soil studies are here reported by tbe 
Sitka, Matanuska, and Fairbanks Stations. 

Measurements of the height of the water table were made weekly irom May 
to October, inclusive, at four points on the Sitka station reserve, three of the 
holes having been made in well drained to fairly well drained land, the fourth 
on lower land described as “ uncultivated muskeg ground.” The rise and fall 
of the water table, the measurements of which are tabulated, were found to 
correlate with the distribution of the rainfall for the season. 

At Matanuska the Truog test (B. S. R., 43, p. 622) was used to measure the 
acidity of 12 samples of soils from uncut timber land and from lauds culti¬ 
vated from 1 to 9 years, the lands being located on three benches. The data 
obtained are tabulated. The cultivated soils were less acid than the timbered 
soils, especially those on which spruce was growing or which were overlain 
with moss. 

Soil thermograph records from alfalfa plats at Fairbanks, tlie temperatures 
having been taken at the level of the crowns (about 1 In. below the suiTace) and 
at weekly Intervals from October 8 to April 15. inclusive, are tabulated and ex¬ 
hibited as a graph. The soil temperature variations were much less than those 
observed in the air above the soil. 

[Soil investigations at the Colorado Station], A. EIszeb and W. G. Saokett 
(Colorado Sta. Rpt 1931, pp. IS, U, 2d-2J8).—The following items are noted. 

[Criticalr^eiriod studies },—^At certain periods in the growth of wheat, 
especially at the jointing and blooming seasons, applying water had an effect 
upon the yield much greater than that obtainable at other times. It is noted 
that this finding “ has enabled many to make better use of a limited irrigation- 
water supply.” Similarly practical use was found to have been made of the 
observation that soils dried out by crops and allowed to go Into the winter dry 
are impaired In their yielding power for the following season, fall irrigation 
having given increases in crop returas. 

Soil defiolencg tests .—By moans of the improved fom of the soil plaque 
method, above noted, 545 samples were examined, 77.24 per cent of them Showing 
some degree of phosphate deficiency. Of the total found more or less deficient, 
06 per cent were classed as very deficient, 30 per cent as moderately, and 14 
per cent as slightly deficient. Deficiency in available nitrogen was detected 
in 28 per cent of the samples examined. 

“ In the majority of cases the nitrate tests by the cornstalk method have 
confirmed the chemical determinations; the potash tests Indicate an abundance 
of this material In practically all soils, but the correlation studies with the 
Neubauer and soU-plaqne methods have not been completed. A very close 
agreement In calcium carbonate deficiency has been secured between the soil- 
plaque determination, hydrogen-ion concentration, and chemical test. The 
results obtained with these various methods of determining soil deficiencies 
have been checked with fertilizer field plats planted to sugar beets. In every 
case where the laboratory tests showed the need for fertilizer, increased yields 
have been obtained.” The most profitable returns, amounting to from 1 to 
5 tons an acre, followed the use of a commercial ammonium phosphate prep¬ 
aration. 
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[Determining the precence of Clostridium l>otuUni(m in soils].—^A. method 
has been developed which consists of testing the filtrates from the soil cultures 
by a complement fixation reaction, ^\hich is \ory specific for botulinus toxin. 
By employing this technique, niiiiuto quantities of poison can bo delected im- 
mediatel.v, while if the same quantity of toxin is ted to a guinea pig, the robults 
are delayed, in many cases taking as long as two weeks. This method makes 
possible the examination of a large number of soils in a short time and does 
not involve the mortality of a large number of guinea pigs. 

[Soil research at the JVew York Cornell Station] (New York Cornell Bta, 
apt, 19S1, pp. 17,18, 19, 20, 21, 22). —The following are Included among the soil 
items noted. 

The effeoUvcness of coarse and of pie particles of limestone. —^The four grades, 
6-10 mesh, 10-25, 50-80, and 200 mesh were used. These grades were applied 
at the three rates of 4, 2%, and 1^4 tons to the acre. An 11-year period of crop¬ 
ping indicated that effectiveness in raising crop yields increased in the order 
5-10 mesh, 10-25, 200 mesh, and 50-80 mesh. However, “ crop yields from the 
10-25 mesh limestone were so little below those from the 50-80 mesh as to sug¬ 
gest that if the stone were gi*ound so that all particles would pass a 10-mesh 
sieve, which must of necesbity carry with it a considerable proportion of finer 
material, this would be as fine as it would be profitable to grind.” 

The decomposition of crop residues. —^Residues from timothy, maize, and rod 
clover were studied. It was show by means of laboratory nitrification obser¬ 
vations that the red clover residues brought about a slight depression in soil 
nitrate concentration during the first incubation period, the maize material a 
greater effect, and the timothy a marked depression in all cases, the decreases in 
soil nitrate concentration being accompanied by increases in bacterial numbers 
and in carbon dioxide production. Experiments with water extracts of timothy 
residues showed that soluble organic matter is more effective in interfering with 
nitrate accumulation tlian is the insoluble fraction. By lowering the carbon- 
nitrogen ratio by means of additions of sodium nitrate, carbon dioxide produc¬ 
tion was increased. 

Chemical amd botanical studies of muck soils. —^The muck soils thus far ex¬ 
amined have been found relatively high in calcium content, acid in reaction, 
and, in their surface layers, composed largely of deciduous and coniferous 
residues. 

Effect of organic residues in muck soils. —^Despite the distinctly organic char¬ 
acter of these soils, the incorporation of plant residues caused depression in the 
rate of nitrate accumulation, especially in muck soils tilled for some years. As 
in the mineral soils above noted, timothy residues had a greater and more 
prolonged effect than had those from clover. 

Mull and dAiff in the forests of northeastern United States. —^In addition to 
mull (B. S. R., 64, p. 612), duff is proposed as the other main type of humus 
layer. “ This group is taken to hiclude all the different types or shades of * raw 
humus,’ and in addition an intermediate type common in the ordinary northern 
hardwoods of the region on not especially favored localities. The name root 
duff is proposed to designate this type. It is a thin layer of unincorporated 
humus, most of it well decomposed, resembling a detritus mull but strongly 
matted together by a dense root mat. Other more pronounced duff types dis¬ 
tinguished are leaf duff, greasy duff, and fibrous duff. The two last-named are 
essentially softwood types.” 

Forest Utter and course of humus formation. —^“Litter of the principal 
forest trees of this region has been tested for acidity, buffer ability against 
acids and bases, and content of lime and other ash constituents. Corresponding 



614 


experiment station record 


rvol 66 


tests Rave been made on bumns formed under difiCerent trees, under conditions 
otherwise comparable as far as possible. The results have corroborated 
previous experience in so far as very pronounced differences have been found 
in a number of cases between the litter of different species. Some evidence 
also has been obtained showing that these differences are reflected in the 
humus formed under different trees. On the other hand, the variations in 
buffer ability within the same kind of litter are in certain cases very marked, 
and there is no such difference between the hardwoods and the softwoods of the 
region as has been foimd In Europe. 

‘-The greatest buffer ability against acids and the highest content of bases 
were found in litter of ‘exacting’ hardwoods such as tulip poplar. The lowest 
buffer ability against acids was found in hemlock, although, curiously enough, 
the lime and the general base content of the hemlock litter are not lower tlian 
for many of the hardwoods.” 

Nitrification in forest soils .—^It was found that nitriflc*ation occurred even 
in the most pronounced forms of duff encountered within the region, active 
nitrifying organisms having been found in these types at a higher acidity 
(pH 2,9) than seems previously to have been recorded. 

“ The mulls always seem to contain active nitrifying organisms, whereas in 
the most pronouced forms of duff there is a high proportion of samples which 
have shown no nitriffcatlon In the tests. This general difference between mull 
and duff is in accordance with previous experience.” 

The morphology of a nitrite organism cultivated from a typical crumb mull 
was also studied. The organism grew as an extremely compact zoogloea. 
Even in the crumb mull studied, the nitrate organisms commonly found in 
agricultural soils (growing In culture largely as free cocci) do not seem to 
play any rOle. The data are insufficient at present, but they seem to point to 
the probability” that zoogloeae are the normal agents of ammonia oxidation in 
forest soils, contrary to the situation as found in agricultural soils. 

[Soil and fertilizer tiials] i&outh OaroWna 8ta, Bpt. lOSl, pp. 28-57, 56,105, 
106,101, Ilk, 115, figs. 7).—The following items are noted, 

Bfteast of calcium arsenate on the produoti/olty of certain soil types, H. P. 
Oooper et al.—^Frequent applications of calcium arsenate designed to control 
the boll weevil markedly depressed the yield of some crops. Calcium arsenate 
in quantities ranging from an appUeation of from 25 to 100 lbs. on Norfolk 
sand up to treatments amounting to from 250 to 2,500 lbs. to the acre on 
Davidson clay loam showed itself capable of serious effects upon such coarse- 
textured, gray sandy soils as the Norfolk and Durham series. The flne- 
textured, dark colored Greenville, Cecil, and Davidson series were not affected 
seriously by such quantities of the arsenate as are commonly applied as 
insecticide. 

Report Is made also of pot tests, of trials of Jloo-acre plats of Cecil clay 
loam at the station, and of tests of iron sulfate treatment to precipitate the 
arsenate as an Insoluble salt Liming was more or less effective in lessen¬ 
ing the damage, and precipitation of the arsenate as an Insoluble iron com¬ 
pound was of use. The soils of a low reactive iron content were much more 
readily impaired in productiveness than were the red soils of high iron content 

Sand drown or magnesium deficiency in cotton, H. P. Cooper.—^Magnesian 
limestone, potassium fertilizers containing magnesium, and mflgnftpfnTyi sulfate 
were found by the S an d hi ll Substation to avert the effects of magnesium 
deficiency. 

Vse of Umesione, H. P. CJooper.—“ Since much of the soil in the State is too 
atE!ld for the successftil production of many crops,” halves of certain plats at 
the Sandhill Substation were limed, with the effect of improving yl^ds. 
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Dolomitic limestone as a component of fertilizers for soils wliicli have not 
been limed was found to pay rather more than its cost. 

A BfuOy of the rclatiomhips hot ween the mineral content ot the soil and 
plants pi own on the soil, ,7. H. Mitchell.—“The phosphorus content of plants 
is increased by fertilization. In the case ot lei^uiues such as clover and vetch 
the addition of lime appaiently aids in the assimilation of iiliosphorus. Am¬ 
monium sulfate applied at the rale of 300 lbs. i)or a(*re increased the nitrogen 
content of rye, oats, and clover from 20 to 40 per cent. Where lime was used 
a much smaller increase was noted. Somewhat similar results were obtained 
w'ith nitrate of soda.” No eltect of salts of copiior, zinc, or manganese was 
shown. 

Fertiliiser experiments, H. P. Cooper and K. \V. Wallace.—Results of trials 
at the Sandhill Substation wdth lime, potassium and lime, and nitrogen are 
briefly reported. 

aS'oiV fa-tilHi/ invcsiigniions, J. J5. Adams.—At the Sandhill Substation the 
general trend is toward the depletion of the soil organic matter, not only of 
that added by means of the green manures and cover crops but also of that 
present at the beginning of the e^perimeut. There appeared definitely to be 
a rapid conversion of organic nitrogen to the available form, resulting in a 
iai)id loss of jdant food during seasons of heavj rainfnlL “ This was much 
in evidence during the summer of 1929, the crops actually lacking available 
nitrogen before the growing season was over.” 

^oil improvement studies, O. S. Patrick.—^Work already noted lias been con¬ 
tinued (E. S. li., 04, p. 61C). 

[Vermont Station research in soil chemistry], *T. L. Hiixs (Vermont Sia. 
Bui, 832 (X931)f pp, 12-14). —^The following studies are briefly noted. 

Hydrogen-ion ooiieentration, hose exchange, etc., in soils. —An extensive study 
made during the past jear has shown that it is relatively easy to “ over-lime ” 
certain soils. “ An a<*id soil with an addition of only onc-half of its lime require¬ 
ment often produces a much better crop growth than the same soil receiving 
the full lime requirement. When tw’o or more times the lime requirement is 
added, the soil seems to possess certain definite toxic properties.” It Is noted 
that while liming recommendations are seldom, if ever, made in excess of the 
lime requirement of the soil, these recommendations are for the soil to a depth 
of about 7 in. If this lime be so applied as to remain nearer the surface, cer¬ 
tain soil areas may receive more than their full lime requirement. 

“Rape, flax, alfalfa, (dovors, aud even lettuc*e, which is a very high llnio- 
loviug plant, are all greatly doprohs^Hl on overllmcd acid soils.” In seeking 
the cause of this yield depression, it was found that “ while . . . caldtun bicar- 
b<mate, nitrite, and ammoniacal nitrogen are greatly incrcafs^ed on the acid 
feoilvS heavily limed, as comjairod wdth the same soils lightly limed, yet it is 
ve^*y doubtful that this is the direct cause of this toxicity, because plants grew 
v<‘r.v well in water and sand cultures containing these substances in concen¬ 
trations far greater than those found in the overlimed soils. Neither does it 
seem to be duo to a lack of available nutrients, since complete fertilizers con¬ 
taining largo amounts of soluble phosphate, manganese, and iron gave very 
little, if any, benefit. Since good growth can be produced on heavily limed 
calcareous soils and even pure limestone Itself, it would not seem to be due to 
the bahicity of the overlimed soils. Tn many instances, limestone alone pro¬ 
duced better crop growth than a mixture of acid soli and limestone. 

“Certain silicates, especially the calcium and magnesium forms when ap¬ 
plied in large amounts, greatly relieve this toxic condition. This is also true 
when heavy applications of plant residue or farm manure is used. This would 
indicate that these materials act as ‘ buffers' and help prevent this toxic condl- 
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tion.” It is recommended that very acid soils, nnlimed for some jears, be 
limed a year or two before planting alfalfa or swcetclover, and it is further 
suggested that added ori^anic matter would be of use where such soils are to 
be seeded immediately alter liming. 

Dowmoard wov^inent and fUtcition of pliosiihovus avid cdlciifni in soils. In a 
preliminary study of the factors afCccting the penetration of soils by phosphatic 
materials applied in field tests on three soil areas, both ammonium and sodium 
phosphates moved toward the feeding root zone much more readily than did 
superphosphate. The crop yields, however, were as eood with the suporplios- 
phate as with the more soluble sources of phosphorus 
A bacteriological method for determining mineral soil deficiencies by 
the use of the soil plaque, W. G. Sackett and L. G. Stewabt (Oolarado Sta. 
Bui. 375 (1931), pp. 86, figs. 15),—The soil plaque, utilizing the spontaneous 
development of Azotobacter colonies as a plant-food indicator, has proved to be 
a satisfactory means of determining deficiencies in phosphorus, lime, and 
apparently available potash, in soils containing an adequate inoculum of Azoto¬ 
bacter. In the cases of soils having a pH value lower than 6.8, an inoculation 
of Azotobacter cJiroococcum was added alter treating the soil with calcium 
carbonate sufficient to correct the acidity. The following condensed statement 
presents the essential features of tlie procedure: 

“ Four plaques are prepared from each soil under examination, 50 gm. being 
used for each plaque. Energy material in tlie form of eitlier cornstarch or 
sucrose Is added to all of the plaques. The first of these is reserved without 
further treatment for a check, the second receiv^'s K 2 ROt, the third NtbHPOj, 
the fourth KsHPO*, and a fifth plaque with CaOOs may be made to test for lime 
deficiency. Sufficient distilled water is added to each to make a solt, plastic 
mass w^hich is transferred to a small culture dish and molded into a smooth- 
surfaced plaque. The four plaques, which constitute the set, are placed in a 
moist chamber and incubated for 72 hours at 30® C. At the end of this period, 
Azotobacter colonies, visible to the naked eye, will have appeared on the plaques 
where the deficiency has been satisfied or where none existed, while no growtli 
will be present where the proper limiting factor has not been supplied. The 
relative C 9 lony development on the untreated cho(*k and the fortilized plaques 
indicates the degree of the deficiency.” 

Tests with fertilizers applied according to the Indications of the soil-pPique 
method demonstrated the accuracy of tlie method. The superiority in the 
matter of the time requirement of the soil-pUiquo method (72 liours) over the 
Noubauer method (E. S, R., 53, p. 310), in which the test Is completed in about 
two weeks, and over the field plat experiment is pointed out. 

The soil versus the solution method as a means of studying bacterial 
activities in soil, J. B. Geeaves and H. 0. Pulluy (Jour. Apr. Rcsearrh [77. iSf.J, 
43 (1931), No. 10, pp. 905-917, figs. 3).—As in the earlier work (E. S. R., 57, 
p. 713) of which the experiments noted in the present contribution from tlie 
Utah Experiment Station are a continuation, one of the soils used was a sample 
of a highly productive calcareous loam artificially converted into nonproductive 
“alkali’’ (saline) soil by the addition, singly and in combinations of two or of 
all three of the salts, sodium chloride, sodium suifate, and sodium carbonate. 
Samples of the same‘ soil in its natural, productive slate, Jind s^amples also of 
naturally saline or saline-alkaline soils, leached and unleached, were included 
among the experimental materials. H-ion concentrations rtenged from pH 8 
to 10.3, and the replaceable calcium, magnesium, potassium, and sodium varied 
widely In the different soils and to a less extent In the variously treated soils. 

Of the experimental findings it is stated, in i»art, that “ when the soils wen* 
inoculated into peptone solution the production of ammonia \ariecl with the 
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specific soils and the incubation period. It was slow, then rapid, followed by 
a slowing down of the process and a decrease in ammonia, probably due to its 
transformation into protein nitrogen. The ammonia accumulation varied, de¬ 
pending upon the specific soil, its treatment, and Ihe incubation period. li 
would appear that an incubation period of from one to seven days may be 
used. . . . 

** The greatest accumulation of nitric nitrogen occurred between the 
nineteenth and twenty-first days, but the greatest variation in nitric nitrogen 
accumulation occurred on the fifteenth day. Consequently, if one wishes to 
obtain the maximum accumulation of nitric nitrogen in solutions an incuba¬ 
tion period of 21 dajs should be used, but if one wishes to learn the relative 
rate of nitiuc nitrogen accumulation in alkali soils an incubation period of 15 
days should be used. By using an incubation period of 16 days one gets a fair 
correlation between solution and soil metliod. One may at times conclude 
from results obtained that soluble salts in concentrations of 2 per cent destroy 
the nitrifying ferments, a conclusion tliat is shown to be erroneous when the 
results obtained in solutions are examined. The ammonifying, nitrifying, and 
nitrogen-fixing ferments withstand 2 per cent of sodium sulfate, sodium car¬ 
bonate, or sodium chloride in soil for long periods. All soils studied showed 
gains in nitrogen, both by the soil and by the solution methods. However, the 
gains were usually greater wlien the determinations were made by the soil- 
tumbler method than when they were made by the solution method.” 

The importance of soil conservation, H. H. Bennett {North Carolina Sta, 
Agron. Inform, Oirc. [63] (1931)^ pp. —^This is an address delivered 

July 29, 1931, before the North Carolina Farmeis’ and Farm Women’s Con¬ 
vention, at Ealeigh, N. C., discussing work on soil erosion and run-ofC losses 
carried out by the U. S. D, A. Bureau of Chemistry and Soils with the cooper¬ 
ation of the North Carolina among other stations. The nature of the problem 
and of the means available for its solution are Indicated, together with some 
results already attained at various points throughout the country. 

Commercial fertilizers, L. S. Walkee and E. F. Botcb {Vertnont 8fa, Buh 
33Ii {1931), pp. B9), —^The usual analyses are reported. 

Of all the brands licensed, 00 per cent were of the “high-analysis” typo 
(14 per cent or more of actual plant food), in which the actual plant food 
was found to cost about 10 cts. per pound, as against 13.8 cts. per pound for 
the plant food in the seemingly cheaper low-priced goods. All of the liming 
materials, and the fertilizei’s with but few exceptions, wore found as good as 
they were claimed to be. 

Methods of calculating fertilizer mixtures, J. F. Lvtz {North Carolina Sta, 
Agron. Inform, Giro. 61 ), pp, —^This i.s a popular statement of the 

simpler methods of calculating the quaiitilits of materials required in ferti¬ 
lizer mixtures. 

AGSICULTirEAL BOTANY 

Studies in growth, senescence, and rejuvenescence in plants, B. N. Singh 
and K Kumar {Indian 8cL Cong, Proc, ICalcutta'], 17 {1930), pp, 308, 309, 310, 
311), —^Two physiologically distinct groups are difttinguished. with brief discus¬ 
sion, one of such shoit-li\od annuals as Pmum mtlrum, Conundrum mtlmm, 
Cannim copfionm, Poenicvliim vnigare, Trigonella loemm-graecitm, Eihiscuu 
eaoulcntm, Cicer arletmum, Raphanus sativus, and Sinapis sp., and another 
of such long-lived annuals as Dliulia neglectnm and two species of beans. 

Using respiratory index as the measure of tlie metabolic activity in proto- 
platim, the author states that a dt'cliue in the katabolism and multiplication 
109503—32- 2 
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of the cells in the giwinj; region \vill lend to approximate to (he gradieni of 
the hydration of the protoplsam (the meristems), tliat the potonlial longevity 
of any plant is determined by the relative rates of anabolic and hatabolic 
activities and the liydralion state of the protoplasm in (he growing region, and 
that the slate of hjdralion in the growing region appears to govern both 
respiration and growth. 

The drop in tissue respiration and the hydration preceding the ineei»tiou 
of the reproductive sysiom in the two types of plants and a i>eriodic fall and 
rise before and after the production of each crop of blooms and bolls in the 
cotton plant are atti ibuted to a change in the concentration of the respirable 
substrate. 

It is concluded that density and not size should be the criterion depended 
upon in the selection of crop-plant seeds such as were used {Ra/pliamn sativm 
gioantnm). 

Studies in growth, senescence, and rejuvenescence in plants* -The rela¬ 
tive distribution of growth and growth mateidals in the whole plant and 
its parts at successive stages of development in the long beans, K. Kttmab 
(Indian Sc’l Oonu. Proc. IGalcutta], 17 (1930), pp. SOI, S02). —“This paper 
deals primarily \vith relative growth rate as measured by increase in surface 
and dry weight production at succes^ve intervals of a week throughout the 
ontogeny of the long beans grown under field conditions.” The results of 
analysis are detailed. 

Quantitative aspects of the problem of growth and differentiation, H. S. 
Reed (Ivta'nail. Cong. Plant 8ci., Ithaca, N, Y. Proo., 1926, vol. 2, pp. 1095^-1106, 
fig, I).—Growth in plants is influenced by many interdependent factors, yet the 
growing organism can coordinate a multiplicity into unity, emerging finally as 
the integrated product. A rational Inteipretation for growth is furnished by the 
application of a few simple principles. The essentials appear to be conditioned 
by a slow transformation of materials in a way proportional to time and re¬ 
sembling transfoimatlons knowm in other systems. 

The length of a lateral is measurably a function of its ordinal position on 
the branch bearing it, which situation is related to its time-relation, and this 
holds between the different parts of the tree. To understand the laws of 
development necessitates knowledge of these relationships. “ With the results 
at hand it seems logical to regard the problem of differentiation as a process 
which leads to a definite distribution of matter in space.” 

The factors concerned in the i*elative sizes attained, by the shoot and 
the root in herbaceous plants, A. Lu. (Indian Fid. Cong. Proc. \Calcutta], 17 
(1930), p. 302). —In the present investigation to detonnlne the relative sizes 
attained by the shoots and roots of fully maturo<l phinls in different habitats, 
it was found that the root; shoot ratios are typical t‘oi* a given habitat and for 
a given species and are independent of the final sizes atlainod by the plants. 
The ratios are higher in harder boils, which are likely to show lower moisture 
content than is found in softer cultivated soils or in low'-lying situations. They 
remain constant for a large number of species gi*owlng in the same habitat. 
In different species they are independent of tho final sizes attained by the 
plants. 

It is concluded that the approximate constancy of the ratios in different 
species growing in the same habitat, in spite of varying sizes of the plants, 
indicates clearly that the relative sizes of the shoot and the root are normally 
determined by internal factors affecting the distribution of growth and growth 
material in different organs. 
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Studies in the anatomy and moi*phology of the composite flower, 1, H, 
U. F. Koch (Amer. Jour, Bol., 17 (19S0), Nos. 9, pp. 938-952, pis. 2, figs. 4; 
70, pp. 995-1010, pis. 2, figs. 5; abs. in New York Cornell St a. Rpt. 1931, p. ^2).— 
Tt is said to be possible, as a result of tboso investigatiuus ou Ibe Compositao, 
to show the relations between the ray, bilabiate, and disk corollas, and to 
throw some light on the relationships of the group. 

I, The corolla. —^Tho relation of ray corolla to the disk corolla is considered, 
and the gross morphology of tho corolla and the floral anatomy of Aster and 
Solidago are discussed, tlie results being particularized for various forms. The 
ray corolla is a luodiflcation of the disk corolla, showing the same fundamental 
structures. 

II, The corollas of the Heliantheae and MutUleae. —^No anatomical relation¬ 
ship was made out as to the connection of tlie Oompositae with any other group 
which has been considered as closely related. The closest resemblance to a 
composite type appeared in the Calyeeraceae. However, Boopis anthemoldes, 
in that group, shows oilly those similarities tliat are common to gamopetalous 
corollas in which vascular reduction is taking place. 

The morphology and anatomy of the inflorescence and flower of the 
Platanaceae, L. B. Boothboyd (Amer. Jour. Bot., 17 (1930), No, 7, pp. 678-693, 
pis. 2, figs. 7; abs. in New York Cornell Bta. Rpt. 1931, p. 40).—In tins study of 
the fundamental nature of the flower and inflorescence of the Platanaceiie, 
Platanus is said to have actinomorphic, generally unisexual flowers with mostly 
free parts alternating in whorls of three or four. These are separately dis¬ 
cussed. 

The inflorescence is said to be fiiudamentally a panicle, its mein branches 
having been reduced to form the heads and the end of the inflorescence also 
being fused to form a head. This compression has led to great reduction of 
the bracts and flower parts. Further reduction has resulted in the loss of all 
the heads but the basal one in P. occidentalis. The modification of the flower 
and inflorescence are supposedly adaptively related to wind pollination. The 
taxonomic position of Platanus is supposed to be somewhere near the more 
primitive members of the Rosaceae, on the basis of flower and inflorescence 
structure. 

The vascular anatomy of the flower, with refutation of the theory of 
carpel polymorphism, A. J. Eames (Amer. Jour. Bot,, 18 (1931), No. S, pp. 147- 
138, figs. 29; abs. in New York Cornell Sta. Rpt. 1931, p. 41).—The theory of 
carpel polymorphism is shown to be ^vlthout basis in anatomy. 

Studies in the respiration of tropical plants, B. N. Singh (Indian Sci 
Cong. Proc. lCalouiia\, 17 (1930), pp. 306, 301, 308, 309. Three papers are 

presented. 

The meohaniHtn of respiration in fieshg pUmt organs which offer great organl- 
zaUonal resUstaifwe to the exchange of gases and store a large stock of carbo¬ 
hydrate reserves: Pa/rt I, Analysis of the respiration drift in air and nitro- 
gm and their ratio AN/A at different temp&'atures, as also the “ air-nitrogen^* 
and **nitrogenrair ” after-effects In green oranges.—In a study of the effect of 
temperature on the natural course of respiration in air and nitrogen in massive 
plant structures, such as green oranges, it was found that the nitrogen respira¬ 
tion was remarkably higher than the air respiration at all experimental tem¬ 
peratures, this fact being In marked contrast with the result of previous obser¬ 
vations on leaves of Artocarpus integHfolia or Eugenia lambolana. A study, 
employing temperatures of from 15 to 40** 0., of the natural drifts and transi¬ 
tions in respiration showed that, apart from the continuously higher rate of 
nitrogen respiration, the initial temperature values in both respiration types 
tend to increase. 
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“ Up to 30% both the air and nitrogen respirations depict no decrease in time 
for 24 to 52 hours, and the values, instead of showing a decrease (as observed 
in the Artocarpus or Eugenia leaves), show, on the contrary, a progressive 
rise. This drifting uicrease in the CO 2 output during the senesc^ent stage of 
the orange is ascribed to a progressive rale of hydroly^sis to produce greater 
respirable substrate consectuent to an enhanced rate of COj elTusion due to a 
lowering in the organizational resistance of the orange material. At 35an 
appreciable fall In both the respirations manifests itself in lime, clearly indi¬ 
cating that at this critical temperature the active sugars just begin to fall short 
of the requirements, and the supply of the sugars is not controlled by the 
‘harbinger enzymes’ or the hydrolytic enzymes. At 40°, a disturbance in the 
general form of the curves sets in, and this is attributed to the ‘ high tempera¬ 
ture elfect ’ which seriously affects the respiratory system.” 

The mechanism of respiraiion in fleshy plant organs which offer great organi¬ 
zational resistance to the exchange of gases and store a large stock of carho^ 
hydrate veseroes: Pari 11, Localization of a shift in the working of the respira¬ 
tory system with the march of age in the knol kohl tubers, —It is suggested on 
the basis of results given in some detail ” that Increase in the nitrogen-respira¬ 
tion is an accompaniment of greater supply of effective sugars, and a parallel 
decrease in the air respiration is due to the working back of part of the inter¬ 
mediate substance preceding the stage of the COa and water production; while, 
on the other hand, a reversion of the system will result in the decrease of the 
nitrogen respiration accompanied by a parallel increase in the air respiration, 
the whole of the latter phase being governed by the rate of hydrolysis of the 
higher carbohydrate reserves.” 

A search into the mi are of the sugar subsUatae in respiration; effect of 
different sugars on the respiration of Artocarpus integriiolla leaves, —It is 
claimed that earlier work has given many-sided confirmations of the view that 
sugars form the respirable substrate. The present investigation analyzed the 
effects of glucose, levulose, and sucrose solutions on a failing system of respira¬ 
tion in the leaves of A. integrifolia in an attempt to ascertain the nature of 
the respiration substrate. 

Following the injection of different sugars into the leaves at different star¬ 
vation, stages, respiration intensity usually at first rises, decreasing later, even 
during continuous injection of sugar. This is discussed. Of the sugars in¬ 
jected, glucose gave the maximum carbon dioxide, levulose and sucrose slightly 
less. 

A proposal of a schema for the dynamic systems involved in the respira¬ 
tion of oranges and knol kohl tubers, B. N. Singu (Indian Scl, Cong, Proc, 
iCalcutta‘1, n (IBSQ), pp, 805, 806, fig, J).—A graphic representation is given, 
showing both down-grade (splitting) and upgrade (synthetic) processes. 

Studies in the respiration of mango-leaves, with sx)eeial reference to 
Blackman’s oxidative anabolism, S. and N. K. Ohaxeb^tce (Indian Sd, 

Cong, Proc. [Caldutta}, 17 (1980), p, 305), —^A very brief account is presented of 
a study which has been undertaken of the respiration rates of mango leavo'^ of 
various ages. The study, though it did not stress the respiration quotient, 
brought out the actual differences between the COi output aud the Oi Intake 
of the leaves at different ages. An explanation of the high oxygen Intake Is 
mentioned as possible. 

A new intermittent ozone apparatus, S. Eanjan (Indian Bd, Cong, Proc, 
[UolcttWa], 17 (X980), p, 804), —The essential feature and the working of a new 
method for the intermittent production of ozone are outlined* Ozone Is found 
to have a depressing effect on the rate of respiration. 
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The problem of carbohydrate transport in plants—glucose effect on 
the permeability of cell membranes to sugar molecules as studied by the 
intensity of respiration when leaves of Artocarpus integrifoUa were in¬ 
jected u ith varying concentrations of glucose solution, R. S. Inamdajr Jind 
K, T. '\''ARVDPANDK (IndiQn Rci. Cong, Proc. lOalcutta'], J7 (J9S0)t pg. 300, SOI). — 
This investigation developed as the leaiilt of a study of respiratory intensity 
when the leaves were injected with glucose solutions of varied concentration. 
The curves obtained could not all be explained on the basis of simple relations 
between concentration and respiratory Intensity. Observations on respiration 
rates recorded simultaneously on control and on experimental leaves gave 
curves, equations Irom which usually work out In a very simple way and are 
expressible as simple logarithmic curves. For comparing the relationshit) 
between the concentration of sugar solutions and the respiratory intensity, the 
initial values obtained by extrapolating these curves to zero time have been 
plotted against corresponding concenti*ations. The generalized curves thus 
obtained at different temperatures show an ascending and a descending phase. 
The descending phase has been explained in terms of the water factor in the 
cell. The ascending phase forms the special feature of the present communi¬ 
cation. The respiration increases relatively faster than the concentration. 
Tills is explained in terms of the relatively greater diffusion rate of sugar 
molecules as concentration increases, suggestions regarding which fact are 
offered. 

The problem of water-balance in tropical plants, T, n, R. S. Inamdar and 
B. M. Dabral (Indian BoL Oong. Pioc. ICalcuttalif LI (1930), pp. 209, 300 ),— 
This study is in two parts. 

T. T7ie daily equivalence of tramapiratory lohs of loater under varying intenat- 
tics of atmospheric conditions ,—^As a result of a measurement of tlie transpira¬ 
tion from different potted plants in comparison with that from a freo-water 
sui’face, it was found that when a maximum daily value of transpiration has 
been reached a subsequent increase in the intensity of atmospheric conditifms 
has no influence on the transpiratlonal water loss. In the natural habitat 
conditions of a place like Benares this leads to an equivalence of daily water 
loss per unit area of the transpiring surface. Observations are said to show 
that this equivalence oC daily water loss Is due to the hourly regulation of the 
rates of transpiration during the day when the evaporating conditions rise 
above a certain value. 

“Investigations under graded intensities of evaporating conditions have 
shown that transpiration increases directly with an increase lu the intensity 
of evaporating conditions only till a maximum value (which is about one-fifth 
the value of tho evaporating conditions of tlie habitat) is reached.’* 

II. The water-talance in different stages of growth in the mustard plant .— 
Observations indicate no reason to assume that the rates of transpiration in the 
tropical plants are abnormally high in correspondence with the prevailing high 
intensities of evaporating conditions. 

An extension of previous relevant observations on mature plants to growing 
plants of mustard and an analysis of the records made indicate that the average 
hourly rates of transpiration per unit area for the day period remain constant 
trom day to day during the whole period of growth except for a very shoit 
period after germination. Where these plants are grown, evaporation from 
a free-water surface decreases from October to December. 

This equivalence of daily water loss is a result of the limit set by root 
absorption, the ratio dry weight of the root: transpiring leaf area remaining 
constant throughout growth. 
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“ The T/E values go on increasing as the growing beason advances toward 
winter as the daily values ot evaporation continue to de<*rease in general in 
this season,” 

l^IanganesCt an essential element for a green alga, E. IT. Hopkjns 
Jour, Bot., 17 (1930), No. 10, p. Wft; abs, in New York Cornell Hia. lipL 1931, 

41 ),— -In addition to work previously noted (E. S. E., 00, p. 410), it has been 
demonstrated that Ba, Ou, Pb, Sr, Zn, B, Ni, I, As, Co, and Al, all in concen¬ 
trations of 1:5,000,000, will not replace manganese in the nutrition of 
Chlorella sp. 

Boron in irrigation waters* 0. S. SooFiEiii) and B. V. Wilcox (U. kS, l)ept. 
Apr,, Tech. BuL 26^ (1931), pp. 66, pi. 1, ffffn. 5).—Sufficient boron was found in 
certain irrigation waters of souiliern t'ulilornia to cause injui*,\ to various crops, 
including citrus and walnuts, the leaves of wbicli rather tlian the Jruit or stems 
seemed to accumulate the excess boron. Injured walnut or citrus leaves fre 
quently contained 10 times as much boron as normal leaves. The severity of 
the injury was influenced by local soil and climatic conditions, by methods of 
irrigation, quantity of water used, and the fertilizer iirogram. Species differed 
considerably with respect to boron tolerance. Irrigation waters containing more 
than 0.5 parts per million of boron may injure such crops as lemons or walnuts, 
and if containing more than 1 part per million may injure other plants. The 
authors point out that boron is probably a normal plant constituent. 

Analyses are presented of various irrigation waters sliowiiig their content of 
various salts, and their couductajice as a measure of total salinity. In some 
cases it is believed possible to segregate from irrigation uses the cliief sources 
of boron contamination, and in other cases to Introduce sufilcient nncontami- 
nated water to reduce the boron content below the point of injur^. 

The problem of abnormal growths on pines [ti’ana title], [0.] voisr Tubeup 
(ZUohr. Pfianze^Hi^rank, u. Pfiansenscliutz, 40 (1930), No. J, pp. 223--251, 
25),—A review Is given of abnoimal knobby developments in different parts of 
various conifers, with more particular description of knot formations on 
branches and stems of Pinuit eyVoeetrls, The formations are provisionally re¬ 
garded as natural sports, no adequate cause being at present assignable. 

On the formation of secondary-spores within the pore-tnbes of Gano- 
derma lucidus and Ganodorma applanatus, S. E. Bose ((ndian Cony, 
Proa. [Calcutta], 17 (1930), p. 279), —“Pospibly, external c*ondltions deteiinine 
to a large extent the formation of biisidia hi such siiecimeiis of 0. luciduf* and 
Q. applanatus.” 

The relation between seeds and accompanying luicroilora, Part I, T. K. 
Satiie (Indian Sol, Cony. Proc. [Calcutta], 17 (1930), p. 305). —Investigation 
having failed to give proof of relation between specifle btictcria ou seed and 
any influence on their germination, the author carried this work further to 
determine any part played by the accompanying microflora during the early 
stages of the seedlings. Complete sterilization of the seed proveil difficult. 
Counts and distributions of organisms were studied. Seeds of Ardisla orispa 
were brought under investigation to study the hereditary symbiotic association 
of bacteria. 

Some changes In the weed flora of Whatcom County, Washington, W, C. 
Mubrsoheb (Torreya, SO (1930), No. 5, pp, 130-^134; abs. in Next) York Cornell 
8ta. JRpt. 1931, p, 4^). —This area was originally covered with dense coniferous 
forests* After the land was cleared, many weeds migrated into the area. This 
paper presents a discussion of the behavior of these weeds during Uie past 
25 years. 
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GENETICS 

< ‘lij'oinosoino numbers and taxonomy, O. Heilbobn (Internatl, Cong, Plant 
kicL, Jiliaca, N, Y., Proc., J926t doI. ly pp. 307-3J0). —That chromosome numbers 
may be of cn'oaL value in taxonomic studies appears from several investigations, 
data trom which arc discussed in connection witli the author’s own work. 

riiroinosoine numbers in Ulmns, B. 1. \Yalklu ( Science , 75 ( 198 %)y No . 
tlhVi, p. 107 ),--Ktl ox^iniination at the University of Wisconsin of flower buds of 
?/. pnmila, TJ. fulva, and U. amaicana revealed 15 haploid chvomosomos in the 
first two species and liS or 30 in tiie third. 

<^Iironiosomes and phyJoi*eny in Orepis, L. Holltngshfad and E. B. Bab¬ 
cock (Calif. Ufiiv. Puhn.Aqi. Sci., 6 (WSO), No. i, pp. 1-53, figs. 24 ).—In connec¬ 
tion with ^^onelic and taxonomic snidK ^ of (’repis, an examination of as many 
.^liecios as could be brought into cultivation has progressed for about 10 years 
lE. R. B., OJ, i>. 326; 62, p. 723). 

The authoi's coiisidei* that tbo view that gross morphological differences be¬ 
tween xilants, as contrasted with such (\\tologk*al features as number and 
inon»bology ot the chromosomes, are the only definite measure of progress 
In evolution, is too limited; and thej hold that the importance of the 
clijomosomes, especially tboir appearance in somatic colls at mitotic metaphase, 
as an index of taxonomic relationship, has become increasingly evident as the 
number of species of Crepis examined has increased. 

As a geneial result of the attempt, here noted, to indicate the present state 
of know’ledgo resulting from studies regarding number and morphology of the 
somatic chromosomes In about 70 species of Crepis, in which studies size 
dilforoncos, the occurrence of satellites, and shape as determined by spindle- 
fiber attachment were used to distinguish the various chromosomes, it is stated 
that in each of tlio several sections of the genus morphologically similar species 
have similar chromosomes. The authors consider such study of chromosomes 
to be of value in relation to taxonomy. There is said to be a close parallelism 
in Crejfis between number and moi'phoh'gj of the chromosomes and phylogenetic 
relationship. 

Oytological investigatioiis of hybrids and hybrid derivatives of Crepis 
capilldris and Orepis tectorum, L. Hollingshead (Calif. Univ. Pubs. Agr. ScL, 
6 (1930), No. 2, pp. 55-94, pU. 3, figs. 19).—In relation with the investigation 
above noted, a cjtological investigation of the same matei-lal was attempted. 
This imdiidccl studies of the somatic and moiotic chromosomes of the parental 
species and of reciprocal hybrids. The occurrence of several tiiploid hybrids 
provided material for a study of these and some of their progeny. These 
.><udles arc detailed with tabulations. 

Macrosporogencsis and the development of the niacrogametophyte of 
Lycoporsicon esculcntnm, D, 0. Coo?eb (Aimr. Jour. Bot., 13 (1931), No. 9, 
pp. 730-748, pis. 3, figs. 2 ).—Examinations at the Wisconsin Experiment Station 
of buds and mature flowers of the Bonny Best and Greater Baltimore tomatoes 
revealed 12 haploid chromosomes. As seen on the equatorial i>late the 
chromosomes were divided according to size into eight large and four small 
pairs. In no case were there less than four macrospores jiroduced, and in all 
ciises the chalazal bporo became the functional embryo sac mother cell, the 
other three disintegrating. Tbo embryo sac was divided Into seven cells, the 
three (‘ells of the egg apparatus at the raicropylar end, the three antipodals at 
the chalaznl end. and a large binucleate primary endosperm cell. 

The aiitisrorbntic vitamin of apples, IV, M. B. Obanb and S. S. ZmvA 
{Jour. Poynol and fTorf. Sri., 0 (1931), No. 3, pp. 228-231), —^Thls paper is a 
continuation of the series by Biacewell et al. (B. S. B., 65, p. 896.) 
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Attention having been called to the fact that the Bramley Seedling apple 
is a triploid variety having 61 chromosomes in contrast to the other varieties 
tested, which belonged to the class of diploids with 34 chromosomes, two 
further triploid varieties of authentic origin, the Belle do Boshoop and the 
Blenheim Orange, were tested for their vitamin C content. Both proved 
potent sources of vitamin 0, the Belle de Boskoop being avS rich as the Brainloy 
Seedling, The vitamin O potency of the Blenheim Orange, although high, did 
not exceed that of Lane Pi-ince Albert, a diploid variety. 

“The above evidence, although suggestive of a connection between the high 
vitamin 0 content and the high chromosome number la the apple, is by no 
means conclusive. The investigation of a greater number of triploid varieties 
is necessary before definite information can be obtained.” 

Oytological studies on irradiated tissues,—The influence of radium 
emanation on the microsporogenesis of the lily, M. Levine (Jnternatl, Cong, 
Plant Sei.j Ithaca, N. T,, Proc., 1926, vol. 1, pp, 2't 1-291, pis, 1). — Study which 
was made on the effect of filtered and ol unfiltered radium emanation on iho 
cells at various stages in the development of the sporogenous tissue in the 
anthers of lAliiim harrisii, L, gigonieum, L, auratiim, and L, supcrhim stresses 
the effect of the emanation on the early stages. The effects of small doses of 
radium emanation on the nuclei, nuclear division, and cytoplasm in young 
cells of the sporogenous tissues of the anther are noted, and the «.-ffccts of 
filtered and of unflltered radium emanation on the principal stages in the 
development of the pollen mother cell, and especially the injury to the chro¬ 
matin material in the various division stages, are described. 

Investigation in cytology, B. McOlintock, H. Ckeighton, and 0. R. Rubn- 
HAM (Neif) York Cornell 8ta, Rpt, 1931, p. .JO),—A study of a pair of maize 
chromosomes showing certain visible differences demonstrated that the two 
members of the pair exchange portions simultaneously with a ei‘Obslug-over 
of the factors known to be associated with them. The mutual interchange 
of segments between uonhomologous chromosomes was demonstrated In maize 
through a study of the morphology of the chromosomes in a semirtt(‘rilo strain. 

Recent findings in cytology of fruits (cytology of I^rus HI), B. R. ISfEBEL 
{Amer, 8oo, Eort, 8ci, Proc,, 21 (1930), pp, JfOG-JilO, pis, 2), —^A list, presented 
of the chromosome numbers in various species and varieties of ai)plos and of 
pears, shows with one notable exception, namely, Wellington Bloomless 
(41+1?), that the chromosomes occur in multiples of 17. The author suggests 
the possibility that postdiakinetic clumping in the diploids and triploids may 
mean homology, but suggests that this cluini)ing may be mechanical in origin. 

The Independence of genetic factors govei'iiing size and shape in the 
fruit of Cuenrbita pepo, B. W. Sinnott (Jour, JTeredify, 22 (19$1), No, 12, 
pp, 331-381, figs, S), — An examination of (ho prog(*ny of crosses made at Oolum- 
bia University between two jniro lines oi C, pepo tlifiering markedly both in fruit 
size and fruit shape indicated that for the material TU'der study there was a 
single factor for shape and a series of multiple factors for weight, and that 
factors controlling shape in this species are independent of and different in 
character from those controlling total size or volume. The particular dimen¬ 
sions of the fruit are believed to be merely resultants of the interaction of these 
shape and volume factors. In the special cross involved there was a sharj) 
monohybrid segregation for shape into three-fourths disks and one-fourth 
spheres in the F* generation. 

An earlier paper on the subject was noted (K. S. R., n«. p. 425). 

A productive thornless sport of the Evergreen blackberry, Q. M. Paerow 
(Jour. Heredity, 22 (1931), No. 12, pp. m-i06, /ips. 2),—A brief account Is given 
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of a thornless blackberry found growing wild in Oregon, which, from the fact 
that thorny canes occnsionnlly apiiear from the roots, is believed to be of chira- 
eral natiii’e, that is. a thin layer of thornless lissuo overlies the oriainal thorny 
tissue of the cane. 

[Studies of the physiology of reproduction and lactation], S. A. Asoelt. 
{Neio Yorlc Uornell 8ta. Rpl, lD3t, pp. SO, SI ),—^Brief accounts arc given of 
studies of mammary development in which two hormone i)rei)iU*ations were 
found to induce full mammary development in a mature virgin spayed rabbit, 
and to bring a virgin goat into milk; studies of attempted early diagnosis 
of pregnancy in the cow by the detection of leakage of erythrocytes Into the 
vagina at the time of implantation of the embryo and by the JZondek-Aschheim 
method with immature rats and rabbits, with negative results in both cases; 
and studies of the formation of spermatozoa in the testes of rabbits by inducing 
degeneration of the spermatozoa and spermatids through the introduction of the 
testes into the abdomen. 

Exchange of oestrin and corpus luteum hormones in parabiotic female 
rats, K. T. Hill {Boc, Ewpt. Biol, and Med. Proe., 28 (19S1), No. 9, pp. 866- 
868 ).—In cases of pregnancy of one female of a parabiotic union the corpus 
luteum secreted in one female almost entirely inhibited the occurrence of 
oestrum and partially stlmulatod hypertrojdiy of the mammary gland in the 
nonpregnunt twin. The oestrous cycles were, however, more or less independent 
in the united animals. 

Effect of corpus lutonni extracts in suppressing ovarian activity in the 
rat, H. T. Gbabeb and R. A. Cowles {8oc. Euopt. Biol, and Med. Proc., 28 (1931), 
No. 9, pp. 9'77-979 ).—^The Intramuscular injections of extracts of corpora lutea 
to mature female rats w,is found to extend Ihe lengtli of the oestrous cycle from 
4 to 6 days in normal controls to as lo-ng as 13 days in the experimental ani¬ 
mals. Extracts of thymus and anterior lobe of the pituitary were given ta the 
controls. The results indicated that the corpus luteum extracts contained some 
factor which directly inhibited ovarian activity, and that this effect was not 
merely due to iiu impairment of the general bodily metabolism. 

Effect of theelin upon the developing ovary of the rat, B. A. Doiby, J. Oxnt- 
Tis, and W. D, CoriLiBE (8oo. Ewpt. Biol, and Med. Proc., 28 (1981), No. 9, pp. 
886-^87 ).—Ill a study oC the effect on ovarian development of theelin, a hormone 
isolated from the urine of pregnant women, 21-day-old rats were given sub¬ 
cutaneous doses of 3 rat units daily and others received a single dose of 20 rat 
units. Theelin severely retarded the normal growth of the ovaries and caused 
a hydropic condition of the germinal epithelium, and only a few follicles ap¬ 
peared when normally many were present 4 weeks after the expoilment started. 
A single heavy dose caused the hydropic degeneration earlier, but the animals 
largely recovered with a more rapid growth rate in the ovary and the appear¬ 
ance was normal, although they were 10 days later than normal animals in 
ovulating. 

Difference between gonad-stimalation by extracts of pregnancy-nrine 
and of pitnitary body, Z. Wallen-Lawbenob and H. B. Van Dyke (8oo. Expt 
Biol, and Med. Proc., 28 (19S1), No. 9, p. 956 ).—^In comparative studies of 
gonad-stimulating properties of extracts of pregnancy urine and of the pituitary 
body, 146 female and 206 male rats were injected with 4 daily doses, beginning 
at 21 days of age, with autopsy at 26 days of age. It appeared from studies 
of the weights of the ovaries in females and the weights of the seminal 
vesicles and coagiilatory glands in males that either there are sex-specific 
gonad-stimulating principles or that the gonad-stimulathig principle of the 
hypophysis is different from that of pregnancy urine. 
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The luteinizing substance of pregnancy urine, 1*. A. Katzman, L. Ljjivxn, 
and R A. Doisy (Soc. Expt. BloL and 2led. Proc,, (/931), No, 5, pp, S7S, 
-Administration of preamancy urine to adult female rats produced an 
almost complete state of oestrum tor fiom to 10 day^, with inbil>Ulon of 
oestrum for from 5 to 12 day^ following the cessation of the injections. The 
ovaries of such animals contained large numbers of corpora lutea. The ovaries 
of pregnant rats uero similarly affected, and parturition was delayed by admin¬ 
istration of urine from pregnant animals. Injections of pregiiancj uriiu' into 
o’variotomized pregnant rats caused no delay in parturition, and the delay 
is considered due to the luteinization of the ovary. 

FIELD CROPS 

Practical plant bi^eeding on a theoretical basis, W. Dix (Pralti'-che Pflan- 
iien^uoht auf Theoretlficher Gnindlage, Nendamm: J, Neumann, 1961, pp, VII+ 
251, pis, 4, figs, 15 ),—^This book presents information on the i)rinciples and prac¬ 
tices involved In the several phases of crop plant impro\emenl, as modified b.> 
advances in pure and applied genetics and related lines of research. 

The variability of the results of held experiments and their statistical 
treatment [trans. title], J. Simon (Slant, tst, ZemHCl. Repul, 

deskosiov, (Reo, Trav. Imts. Rcchetclua Agron. Tchcioslov t, No, {0 

(1929), pp, 201, pis, 5; Qer, als,, pp, The statistical treatment of 

results of field experiments as applied to the yields in extensive tests with two 
potato varieties is discussed in detail, and a list of 320 titles is appended. 

[Field crops experiments at the Alaska Stations, 1030], H. W. Ai.b£rts 
{Alaska Stas. Rpt, 19S0, pp, 7, lO-lS, IJf, 15, 16, 27-SO, ffgs, 5 ),—^Experiments 
(E. S. R,, 64, p. 731) rept)rted on in these pages included variety tests with 
whejit, barley, oats, rye, seed flax, potatoes, beets, mangels, carrots, alfalfa, 
sweetclover, clover, forage mi3d:ures, and miscellaneous grasses and legumes; 
cultural trials with potatoes; and crop rotations. 

[Field crops work at the Georgia Coastal Plain Station, 1930], S. H. 
Stabr (Georgia Coastal Plain Sta, Bui, 16 (1931), pp, 59-63, 76-30).’-- 
Experiments with field crops reported on as bereloCore (E. S. It., t>4, p. 022) 
for the current season and for various periods Included variety trials with 
oats, wheat, rye, barley, cotton, corn, peanuts, soybeans, winttT field peas, vetch, 
sweetpotatoes, tobacco, and miscellaneous grasses and legumes; lertilizer tests 
^vlth oats, com, cotton, peanuts, soybeans, \elvctbeans, sweetpotatoes, potatoes, 
and tobacco; green manm’ing and liming lists with oats, corn, and cotton; 
cultural (Including planting and harvesting) experiments with oats, \vheat, 
cotton, peanuts, winter field peas, vetch, sweetpotatoes, and potatoes; crop rota¬ 
tions for tobacco; steam sterilization of tobac(*o beds; pasture studies; and a 
study of color inheritance in sweetpotatoes. The breeding work with coin and 
the forage crops and pasture tests were in cooperation with the U. S. Depart¬ 
ment of Agriculture, and the tobacco experiments were in cooperation with 
the Department of Agriculture and the Georgia College of Agriculture. 

[Field crops and plant breeding investigations in New York] (New York 
GormU Sta. Rpt, 1931, pp, 19, 58-62, 95-97 ).—^Breeding work with com, wheat, 
oats, barley, beans, potatoes, and cabbage, and genetic studies are reviewed, 
together with brief accounts of results obtained in potato experiments dealing 
with ecological factors affecting yield and quality, adaptation to muck soili 
green sprouting, fertilizers, and strains. 

In crop sequence studies, wheat started better after soybeans than after 
oats, although the final yields were about tlie same. The nitrate content 
of the soil differed little during the growth of oats and of soybeans and 
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remiiinod practically constant afler the oats were harventecl, bat Increased 
decidedly after tbe soybeans. After early removal of soybeans the nitrate 
content of the soil was high in the fall and low the next spring, a condition 
resulting in relatively high yields of wheat and low yields of corn. Condi¬ 
tions and results were reversed, however, following the late removal of soy¬ 
beans. The depresiing ofToct of late removnl of soybeans on the wheat yield 
nas overconu' by applying sodium niiralc at the time of planting the wheat, 
Wlieat was snpciior to hnckwlioat and corn as a preceding crop for oats. The 
effect of the cereals on crops (hat follow was explained by their direct 
or Indirect ettoct on the nitrate content of the soil. 

OulUnc of at^ronomy work being conducted in North Carolina (North 
CaroHna Kfa. Apron, Infoniu Chr, 62 (196t), pp, 121^+82, Jig- f)-—-Pi-actical re¬ 
sults in agronomic research at the station, substations, and elsewhere in 
North C'nroliiia, otten In cooperation with the U. S. Department of Agricul¬ 
ture, reviewed in this pamphlet, arc outlined from investigations on soils, soil 
fertility, fertilizers and amendments, and in improvement, variety, cultural, 
rotation, harvesting, and technological studies with farm crops. Feitllizer 
and crop production and rotation demonstrations are listed. 

[Field crops experiments in South Carolina], H. P. Cooper, B. B. G. 
rRtciT\Kn, W. B. Rogers, R. K. Currin, W. B. Albert, B. C. Elting, J. P. La- 
^f^ST^R, .1. 11. MnciiBm., A. M. Musser, J. II, Beattie, J. D. McCown. B, B. 
liArx, S. J. Watson, ,T. B. Adams, R. B. Carr, and C. S. Patrick (South Carolina 
m. Rpi, 1Q8I, pp. 22-2,7, 26-28, 88-40, 46, //7, ,71, 58, 7.9, 80, 89-9X, 95-99, 101- 
tt2, t15, 116, (kjs, 8).—Agronomic exponmenls (B. M. K., 04, p. 625) at the sta¬ 
tion and substations included variety trials with corn, wheat, oats, barley, 
i\ve, sorghum, sorgo, v(dvetbeans, sw'celpotatoes, soybeans, eowpoas, Crotalaria, 
lesiJodcza, and pasture grasses; fertilizer tests with com, oats, soybeans, pota¬ 
toes, swoetpoialoes, tobacco, and pasture; a study of chlorosis of oats and 
eowpoas due to low manganese content of the soil; cultural (including plant¬ 
ing) tests with corn, sweet potatoes, tobacco, and pasture; intercropping of 
legumes and corn; a study of the possibilities oC a soyl>€an-small grain rota¬ 
tion by th(‘ use of mechanical power; and crop rotations. Fertilizer formulas 
are recommenih^d for bright flue-cured lobacco and for plant beds. 

A fertilizer ratio experiment with soybeans at the Sandhills Substation in 
cooperation with the U. S. Department of Agriculture showed a general trend 
toward a depletion of the organic matter on virtually all plats, even on those 
receiving continuously a Cull green manure crop or hay crop, A complete 
f(»rtiliz(*r seemed necessary for soybeans. When each plant food element was 
considered alone, nilrogtai iiroduced the best growth and was followed by 
phosphorus and then potassium. Potassium deficiency was apparent on areas 
re<*el\iug no potassium. 

Pro<1uclion of green material on pasture followed rainfall very closely but 
was about 14 por cent greater on limed than on unlimcd scries. There were 
no marked indications that any fertilizer treatment influenced the percentages 
of either organic or inorganic components of the grass. 

Comparisons of methods of preparing cut-over coastal lands for seeding to 
pasture grasses sbow(*d that in the second and following years the advantages 
of the prepared areas over uni)repared ones are intensified by probably a 6 to 1 
better stand at tin* beginning and the la<*k of competition with native grasses 
and bushes whl(*h an' largely killed during );>roparation. Carpet grass and 
Da ills grass st'emed bettor adapteil than other grasses to conditions of the 
Coastal Plain section, although centipede and Bahia grass both thrived on 
the lighter and better drained soils. On carpet grass indications were that 
split applications of readily available nitrogen in conjunction with single appU- 
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cations of phosphorus and potassium produce the most total growth and 
lengthen the gi-azing season. In both 1930 and 1931 carpet grass and lespedeza 
responded very markedly to 200 lbs. of 16 per cent superphosphate broadcast 
on tho soil shortly after seeding. 

Crop roiation and tillage experiments at tho San Antonio (Texas) Field 
Station, G. T. Rattiffe and I. M. Atkins (U. 8. Dept. Agr. Giro. tOS (1931), 
pp. 40, figs. 2).—^Experiments (B. B. R., 47, p. 429) reported on for the period 
1900-1929 were made to determine the crops best suited to the region, desirable 
crop sequences, and the effects of various cultural practices on crop yields. 
Information is also given on the agriculture of the region, tlie soil, climatic 
conditions, and on cotton root rot (Phymatotriclium omnworum). 

The annual yields showed that oats is not satisfactory for the region unle-^s 
it can be used for pasture besides for hay or grain. Corn, milo, forage sor¬ 
ghum, and Sudan grass have made satisfactory yields. Corn and milo both 
were good grain crops, although the sorghum midge and birds have reduced 
milo yields in many years. Cotton yields have been very low in recent years 
because of disease and pests. 

Oats yielded practically as much under continuous cropping as in rotations. 
The production of this crop has been handicapped seriously by leaf rast and 
stem rust. The yields of corn correlated very closely with rainfall received 
from November to July. Com yielded best in a 2-year rotation witli early 
summer plowing following oats. Fall plowing after cotton produced better 
yields of com than late winter plowing. 

Milo made its highest yields in 4-year rotations, and yields in 3-year rota¬ 
tions came next, \\hile continuous cropped milo produced relatively low yields. 
Sorghum for forage yielded more in 8-in. drills than in 4.1-foot rows, and the 
quality of hay was also superior. It produced higher yields when alternated 
with com in a 2-year rotation than when alternated with cotton, both in rows 
and in 8-in. drills. Sudan grass slightly outyielded sorghum, and its hay was 
of better quality. 

Cotton yields generally were higher in rotations than under continuous crop¬ 
ping. Rotations longer than 2 years did not appear more productive than 
2-year cycles. Cotton yields were low following sorghum, especially in 2-year 
rotations of these crops. Records on cotton root rot disease (B. S. R., 42, p. 
449; 45, p. 246; 61, p. 446) indicated that of all the crop sequences and cul¬ 
tural practices included in the rotation experiments, increasing the time between 
the recurrence of cotton in the cycle is the most effective factor in reducing the 
loss from this disease. Root rot was much more destructive in continuous 
cropping than in rotations, and was more extensive in 2-ycar rotations than 
in 8-year and 4-year rotations. 

Fallo\\lng land between alternate crops of oats, corn, cotton, or sorghum 
was found undesirable on shallow land with gravel stratum; yields of corn 
and cotton were much below average, sorghum yields wei’e no better than in 
rotations, and oats yields were not enough above average to justify the practice. 
In general, early plowing proved to be desirable; com and cotton yields were 
Increased by early preparation. Bordering to prevent run-off of rainfall was 
not found to be of practical value. Corn and cotton In a 2-year rotation on 
border plats yielded below average, and sorghum when alternately <*ropped and 
fallowed on these plats produced no more than in rotations 
Applications of bornyard manure increased the yields of milo, forage 
sorghum, and cotton, and depressed the yields of oats, but did not iniiuence corn 
yields. Ndther green manure nor subsoiling consistently incTeasod the yields 
of cotton or of the other crops, and in some instances tended to lower them. 
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f Agronomic and plant breeding work of the Iiandsberg, Prussia, Expert* 
ment Station] Dbnsoh, A. Konbkamp, W. Heusee, et ah {Jaluesder, PreusB, 
Landw, Vers, u, Forsdhmgsanst, Landsliei'g a, (2L Warthe, 1929-^0, pp, Tt^l, 
92-~10S, figs, 7; 7930^1, pp, 10-^7, 66-80, fig. IL—Research reported on for 
1929-30 and 1930-31 resembled earlier investigations (B. S. R., 63, p. 436) in 
general scope. 

[Cotton research in South Carolina] (South Carolim Sia. JRpt, 1931, pp. 25, 
26, Vh Ji5, 52-5), 56, 93-95). —Purtlier invesligationp, with cotton (B. S. R., 64, 
p. 628) comprised variety, cultural, fertilizer, and cover crop tests; physiologi¬ 
cal and fiber studies; and seed treatments. 

Continuing their study on factors influencing growth and development of 
cotton buds and bolls, G. M. Ai'mstrong and W. B. Albert determined that 
defoliation of branches appreciably reduced the final size of bolls and average 
weights of seed and lint. Shedding of bolls increased as the result of early 
defoliation, ringing, or removal of leaves adjacent to fruit buds 5 to 7 days 
before blooming. The experiments showed the great dependence of the boll 
on the green tissues adjacent to it and also that transport of materials from 
a distance takes place. 

In a study of the length and structure of fibers by H. W. Barre, Arm¬ 
strong, and C. 0. Bennett, Uie fiber arrays of individual seed suggested the 
possibility that the 24 to 26 groups of different lengths obtained may 
have been derived from the fibers which gi*ow from the seed coat daily, i. e,, 
each group may have been produced roughly in a period of 24 hours. The 
fibers were found to grow very rapidly for the first week and then loss rapidly 
to 24 to 27 dajs but were still elongating slowly at 30 days. The fibers at the 
large end of the seed were appreciably longer than those at the tip end 
Although the longest fibers practically ceased growing at 30 days, the arrays 
.showed that other fibers must continue to elongate until maturity of the boll 
at 60 days. Tliat the shorter fibers at 25 days of age were not due to break¬ 
age of the immature fibers was shown by microscopic examination of many 
fibers of different longtlis. The volume and surface area of the seeil increases 
only very slightly after 26 days of age, suggesting that few now fibers are 
produced thereafter from the surface area. Conclusions w^ere that the changes 
in the distribution of the diffcj’ent lengths of fibers from 25 to 50 days must be 
due to the increased growth in length of many oC the shorter fibers. 

The weights of 300 fibers of each length revealed that the short fibers are 
heaviest per unit length, i. o., the longest fiber is the finest fiber. This holds 
in the boll 25 da>s old as well as in one 60 days old. The outer bolls on the 
limbs were found to have hirgei* percentages of short fibers and were less 
uniform in distribution than bolls at the first position on the limbs. The 
arrays indicated that bolls with practically the sjime percentage of lint might 
vary considerably in the uniformity of the fibers. Rather striking valuations in 
fuzziness of the seed coat were obseiwed and studied. 

The oil content of cottonseed, according to studies by H. P. Cooper and J. 
H. Mitchell, is related more closely to variety than to fertilization. 

Cultural and cover crop experiments were made at the Pee Dee Substation 
by B. E. Hall and S. J. Watson. Maehlne-delinted seed dusted with an 
organic mercury compound gave an increase in stand of 19.4 per cent and 
acid-delinted seed an increase of 37 per cent, while other dusts with varying 
btreagtiis gave result.*' ranging IroTii u decrease of 6.2 per cent to an increase 
of 21.2. Spacings with one plant pei‘ hill 6, 9, and 12 in. apart have given about 
the same average yield and the must seed cotton ul first picking. Phiuthigs 
from April 1 to 15 usually have given best retuins. Indications were that 
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broadcast seeding may give satisfactory results on land poor to medium in 
fertility and reasonably free from grass and weeds. Hairy vetch and monantha 
vetch again led cover crops in the production of nitrogen for cotton. It 
was evident that a good crop of cotton could be produced after a winter cover 
crop with but Ultlo or no side dressing. 

Hoot dcvclopmeiii as related to character of growth and fruitfulness of 
the cotton plant, F. M. Evton {Jour, Aot, Beiicarch [17. N.], 4^ {1981)^ JVo. 10^ 
Pl>. 815-888, fgs, S).—When plants of Pima Egyptian and Acala upland cotton 
in cans containing 110 kg. of soil were grown normally, 1. e., with both 
branches and bolls, the moan ratios ot the weight of roots to tops were, re¬ 
spectively, 0.22 and 0.17; with brandies but no bolls, all floral buds removed 
as appeared, 0.63 and 0.44; and with neither branches nor bolls, the lateral 
buds of the main stalks removed as appeared, 0.57 and 0.62. The boll develop¬ 
ment of fruiting plants was dominant over both root development and vegeta¬ 
tive growth. With plants grown without bolls, the roots increased propor¬ 
tionately in weight more than did the tops, but the increase in the weight of 
roots was approximately proportional to the increase in weight of stalks 
and branches. The weights of roots of plants grown without bolls were nearly 
triple those of control plants. 

The proportionate weights of the roots and tops of plants grown one in a 
pot and those of plants grown two in a pot differed little. The ratio of the 
weight of the roots to the weight of the lops of plants allowed to wilt frequently 
was slightly lower than of plants in a soil mainiained at nearly optimum 
moibturo content. See also an earlier note (B. S. R., 65, p. 331) on the re¬ 
actions of cotton to defloration and defruifcing. • 

Studies in Indian pulses.—Some variefties of Indian gram (Olcor 
arietinnm L.), P. J. P. Shaw and A, R. Khan (India Dept Agr. Mem,, Bot 
Bor,, 19 (1981), Uo, 2, pp, 27-48, pis. 8, fgs, -The second contribution In this 
series (E, S. R., 61, p. 222) describes and classifles 59 types ol* gram colleclod 
throughout India in 1924. It supplements earlier work (E. S. R., 36, p. 633) 
dealing with the biology of the plant and describing 25 types isolated from 
samples from the United Provinces and around Pusa. 

Lentils of the Union of Socialistic Soviet Kepuhlics and of other coun¬ 
tries; A botanic-agronomical monograph [trans. title], E. I. Paulina (H. 
Babtjlina) {Trudy Prikh Bot, Genet i Belek. {Bui. Apph Bot, Genet and Plant 
Breeding), 1930, Sup. 40, pp. pis. 3, figs. 102; Eng. ads., pp. 265-804).— 

This monograph treats of the history, distrii)ution, botanical relationships, and 
anatomy of lentils, especially Lens esculcnta, the characteristics of species and 
varieties, classification, cultural and culinary values, and Insect pests and 
diseases, Tioia eiviUa and its varieties and V. monanlha, sometiiucs referred 
to as lentils, arc also discussed, with comments on vetcli as a weed in lentils. 

Changes in the chemical composition of mangels and rutabagas during 
storage, K. S. Mosrow, R, B. Dustman, and H. 0. Henderson {Jour. Agr. 
Besearoh [U. iSf.], 43 (1981), No. 10, pp. 919-980, figs. S).—Mangels and rutabagas 
stored at the West Virginia Experiment Station for 3 montlis alter harvest 
lost moisture continuously and at a fairly uniform rate. At the end of storage 
the dry matter content of mangels had increased 2.68 per cent and of rutabagas 
2,73 per cent, equivalent to relative gains of 32.7 and 30.5 per cent, respectively, 
and large enough to be important in the calculation of feeding values. A study 
of the changes of tlie constituents of the dry matter during storage showed 
considerable variation between the two types of roots, and when the mangels 
and rutabagas were considered separately, 'year-to-year variations were found to 
exist As an average for 3 years, the most pronounced changes in tlie relative 
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composition of dry matter of rutabagas were loss of nitrogen-free extract and, 
to a lesser extent, of crude protein. With mangels, however, the greatest rela¬ 
tive change wtis a loss in crude protein. The dry matter and the protein con¬ 
tent of the dry njaltci* were related inversely in maniiols but not In rutabagas. 

Compaidsons of apparently healthy strains and tuber lines of potatoes, 
D. Folsom, F. V. Owen, and H. B. Smith {Maine Sta. BuL SS8 {19S1), pp, lOi. 
pis, —Comparlbons of commercial stniins of Green Mountain, Irish 

Cobbler, Spaulding Rose, and Bliss Triumph potatoes, of tuber lines selected 
within a commercial strain, of commercial strains described us being tuber 
lines, and of strain v, other conditions as a cause of difference are reported 
on, with a rather comprehenbive review of similar tests made by others. 
The technic of such comparisons is considered in some detail, and important 
observations as to method are noted. The general practical conclusious 
drawn from the comparisons niay be summarized as follows: 

With respect to yield rate, weight or size of tuber, and tJTe of tuber, com¬ 
mercial strains were significantly different In some instances, although their 
rdntive rank was not consistent from year to year. Sti'ain differences gen¬ 
erally were smaller than differences due to other conditions, such as degen¬ 
eration diseases, fungicides, season, fertilizer, variety, and planting method, 
and did not exceed differences due to such conditions as location in the field 
and .selection of overweight seed tubers. M to yield rate, selection of high- 
yielding V. low-ylolding tuber units had no ‘significant effect the next year and 
very little in tlie becond year. Tuber selection for type likewise gave results 
that were practically useless. Conclusions were that, under the conditions 
of the compariboiib, one healthy commercial strain is not to be preferred to 
another, and that tubcM* unit seleclion is not to be r(H*oinmended, at least in 
(commercial practice. 

Approved practices for Irisli potato growers, B. F. Fulton, 11. B. M.vnn, 
K. F, Poole, and K. ScHMinr {North Carolina Sta, Bui, 279 {1982)^ pp, 7).— 
Information on varieties, seed, seed treatment, soils, fertilization, cultural 
methods, harvesting and storage, and on the control of insects and diseases is 
presented for growers of potatoes in North Carolina. 

The effect of sulphuric acid treatment on the germination of sugar beet 
seed, F. Hanley and R. M. Woodman (Jour, 8oc. Chem, Mus,, Trans., 49 
(1930), No, 19, pp, 218T--320T).—Treatment of sugar beet seed with sulfuric 
acid of approximately 80 per cent concentration led to a statistically signifi¬ 
cant Inci’ease in germination under experimental conditions at Cambridge 
Universit>. Germination also was more rapid with acid-treated seed, sug^ 
gesting that this treatmeni has ubeful po«<slbilltles in insuring a quick and 
even stand. Determinations at the date of sinking Indicated that acid treat¬ 
ment did not lead to reduction In the a\orago dry weight per seedling. 

Agricultural seed, A. S. Lutman {Vermont Sta, BuL SS6 {1981), pp. 7).-- 
Significant findings in the analybls for purity and germination are described 
for 250 samples of agricultural seed coll(*cted from dealers in Vermont during 
1931. 

The yellow rattle as a weed in cultivated land and meadows [trans, title], 
F. FtissT (Wtss, Arch, Landw., Aht, A, Arch, Pfianzenlatt, 6 {1981), No. 1, pp. 8(h 
141, figs, 28).—The characteristics, botanical relationships, distribution, and 
adaptation of yellow rattle are described from extensive studies. Its harmful 
effects on crops are indicated, and methods for its control are outlined, with 
a list of 121 references. 

Weed control {Colorado Sta, Bpt. 1981, p. 28).—The chlorates, especially 
sodium chlorate, were touud the most effective and ])romlslng of commercial 
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weed killers tested. Calcium clilorate was nearly as effective as sodium 
chlorate. Three applications killed perennial weeds, although in some cases 
one was enough. IMouso-ear poverty weed and bindweed ^\ere killed mobt 
t'usily, and Canada thistle and Russian knapweed were next, hut white weed 
so far resisted treatment. The cfliciency of chlorates was favored by the 
acidity of the soil, acidifying \\ater used in making the spray, and the use 
of nozzles giving a very fine spras’, whereas irrigation or the removal of the 
tops after treatment materially lowered or even prevented the action of tlie 
spray. 

HOKTIOTriTUaE 

[Horticultural investigations at the Alaska Stations], H. W. Albebts 
(Alahlva Stas. Rpt. 1930, pp. 5-7, S, 13, U, 15, 31, figs, g).—Brief reports are pre¬ 
sented on the behavior of various fruits, vegetables, and ornamental plants. 

At the Sitkia station, a hybrid between the Alaska crab (Malus rlvularis) 
and the cultivated apple (Keswick) bore for the first time, producing fruits 
about twice tlie size of those of the crab parent. Covering the fruit of the 
Black Tartarian and Alontmorency cherries with canvas lessened the tendency 
to crack but i)rev©ited ripening. Studies in strawberry improvement were 
continued, a total of 280 strains being tested. A brief account of the history, 
distribution, and uses of tlie native strawberry (Fragaria chiloensh) is given. 
Clubroot developing in the station plantings of cabbage was partly checked 
by applications of 4 tons of air-slaked lime per acre. Lesser applications w^ere 
ineffective. 

Canning pea studies at the Matanuska St?ation showed an average acre 
yield of 2,078 lbs. of shelled peas for nine plats. When graded 24 per cent 
of the product fell into grades i and 2, G6 per cont into grades 0 and 4, and 10 
per cent into grades 5 and 6. Alaska peas planted May 28 and June 4 reached 
the proper stage for canning, hut later plantings failed to reach this stage. 

At the Fairbanks Station Cuthhert raspberries heavily mulched with straw 
came through the winter to produce a fine crop. 

[Uoi*ticiiltarc at the Oolorado Station], E. P. Sandsten (Colorado Sta. Rpt. 
1931, pp. 39, Jfi). —Caresses between the Yalencia and Brown Australian onions 
iielded some promising seedlings tlie chanu'ters of which indicated that tlie 
dark brown, thick skin of the Brown Australian variety is dominant. Locally 
grown onion seed w^as not only more productive but yielded fewer doubles 
and scallions. The quality of onions at the lime of storing was tlie main 
factor in their keeping. It was found that topping should he delayed lor 
from 4 to 5 days after pulling, and that fieid curing should last from 7 to 12 
days. All injured, diseased, and immature onions should be discarded and 
the sound onions stored in crates in well-ventilated storage. 

Attempts to develop tipburn-reslstant varieties of lettuce showed some 
progress, but difliculty ivas met in combining resistance with size and firmness 
of the head. 

A red sport of the Delicious apple found at Oedaredge was also firmer and 
better keeping than the parental variety. Tests with vinitera grapes indicated 
that certain of these types <*an, with proper attention to sites and cultural 
practices, be grown in Oolorado. 

[Horticulture at the Georgia Coastal Plain Station] (Georgia Coastal 
Plain Sta. But 16 (1931), pp. 47-58, 64~75).—A progress report (E. S. B., 64, 
p. 630) is presented on the results of varietal, cultural, and fertilizer tests 
with various vegetables and fruits. 

As shown in average jields for three years, 1028-1030, Clark Early was the 
most productive tomato. During tlie period 1024-1980, 3-lt. spacing of tomatoes 
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resulted iu the largest yield of marketable fruit, and in tlie throe years 1928 
1930 1,600 lbs. of a 4-8-4 (N-P-K) iertilizer pro\ed more effective than lesser 
amounts. Of four sources of potash for tomatoes, muriate ejave the largest 
yields. 

Of many watermelons tested Stone Mountain led in yield of marketable 
product. A fertilizer of C-S-8 (N-P-K) is recommended for watermelons, and 
kainite gave promising results as a potash fertilizer. 

In a variety test of asparagus Washington produced the largest crop. 

Listed as the most productive varieties of fruit are the Imperial peach, the 
Wlckson plum, the Diamond grape (bunch type), the Hunt grape (muscadine 
type). Young dewberry, Improved Lady Thompson strawberry, Celeste fig, and 
Mersereau blackberry. Moore was the most productive pecan. 

[Horticulture at the South Carolina Station] (South Carolina Sta. Bpt, 
1931, pp, 77-79, 80-83, 95, 96, 103-105, figs. 4 ).—^Apple pollination studied by 
A. M. Musser and F. S. Andrews showed Grimes to be a good pollinizer for 
Delicious, Ben Davis, Yates, and Winesap. For the first time in four years 
Delicious pollen gave a satisfactory set on Golden Delicious. When only one 
bloom was left on a spur, the percentage set was much greater than where no 
blooms were removed. Flowers pollinated with compatible varieties set bet¬ 
ter and started developing more rapidly than did selfed blooms or blooms 
pollinated with Incompatible varieties. In case of favorable pollination embi’yo 
development accompanied the first swelling. Where no swelling occurred within 
C to 10 days after pollination, abscission followed, and an examination of the 
drops showed a degeneration of the embryo sac. Winesap pollen did not 
dehisce normally but was held in masses with what are believed to be the rem¬ 
nants of the topetum layer or undifferentiated sporogenous tissue. A drying 
sufllcient to liberate the pollen from the anthers of other apples did not release 
Winesap pollen. 

L. E. Scott and Musser report that in fertilizer experiments witli peaches at 
the Sandhill Substation the no-nitrogen trees were conspicuous because of their 
weak growth and poorly colored cover crops. 

As found by E. A. McGinty, Scott, and IVIusser, fertilizer applied to asjiaragus 
after harvest at the rate of 1 ton of 5-7-5 (N-P-K) per acre gave the most 
p*,C^table yields. Precutting applications were not as effective, but when the 
application was halved and applied before and after cutting good results fol¬ 
lowed. The omission of any one of the three principal elements decreased 
yields. Spacing plants 2 ft. apart and 3 ft. between rows gave the largest yields, 
but the spears were smaller and cultivation more difficult than with wider 
spacings. 

McGinty and Andrews, studying factors influencing the yield of Fordhook 
bush Lima beans, found that increases in the nitrogen content of fertllizei's 
increased seed weight but had no significant effect on the number of pods or 
seeds. Individual plant selections showed rather wide variation as to height, 
spread, time of maturity, and pod and seed characters. An examination of 
blooms showed that the pollen grains do not dehisce under ordinary conditions, 
and that some of the grains germinate within the anther and perhaps function 
in fertilization. 

Working with a spineless strain of okra, McGinty found that individual plants 
differed. Strains of any given variety of cabbage were found to vary with 
respect to size, shape, and time of maturity. The better strains of Copenhagen 
Market were practically as early as Jersey Wakefield but were not so hardy, 
necessitating spring seeding. 

109503—82-3 
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Scott found that a ‘?prinff application of lbs. por aero of in^ianeRium 
liino liK-reased the c^rowth of a sumnuu* crop of cowpoas in the peach orchard 
approKiuititoIy KK) per coni. The Yoiin*; dewberry prov(sl proiuisincr. JMamirc 
applied in the hill to watermelons I'livo bolter results than commercial fertilizer, 
which delayed and sometimes prevented germination and where plants survived 
checked their early growth. Hale Best, Bender Surprise, Kilgore Hummer, and 
Abbott Pearl cantaloupes w’^ere best among 111 tested. 

Fertilizer, time of jdaiiting, and bpaclng b^sts with sw’eetpotatoes are briefly 
reported. 

[Horticulture at the Vermont Station] (Vennonf 8ta, Bui, 332 (/93i), pp, 
18, 19, 22-28).--A list is given of self-pollinations and cross-pollinatunis accom¬ 
plished in the spring of 1931, with results e-vpressed in number of fruits sot. 
xMeasurements made on the growth of pollen tubes in the pistils of self- and 
reciprocally-pollinated Bartlett and Guyot pear Howlers are tabulated. In gen¬ 
eral pollen tube development proceeded quite rapidly at lirst in both self- and 
c]*oss-pollinated blooms, but later there whb a retardation and cliec*klng in the 
selfed tubes. In attempting to develop a technic for dissecting out the pollen 
tubes It was found that a combination of acid fuchsia and lii;ht green stains 
showed the tubes quite clearly. Nitric acid and potassium chlorate dissolved 
the middle lamella between cells and permitted their separation. A sugar-agar 
solution of 1.5 per cent agar and 12 por cent sugar gave good pollen germination. 
In the pear varieties Phelps, Serotlna, Pulteney, Pullver, Winter Bartlett, and 
(‘hretieu Iliver over 70 per cent germination was secured. Some undeveloped 
pollen grains were observed in the case of Serotlna. Slow growth of the tubes 
rather than poor quality oC pollen is believed to uiidorlie self-sterilitv. 

Determinations of the acidity, sugar, and moNtun^ <*ontents of 3-1 snmxdes 
of cherries are continued (E. S. R., 65, p. 534). 

[Vegetable crops studies by tlie Now York Coraell Station] {Ne'in York 
Comefl 8ta, Rpt. 1931, pp, 93-93, 98, 99), —c’hemical analyses of celery harvested 
at different stages of growth showed no causal relationship between the carbo- 
hydrate-nitrogen ratio in young plants and their tendency to form seed stalks, 
(lliauges in chemical composition associated with seeding are considered the 
effect rather than the cause of changed seeding habit. 

The use of paper mulch increased the total ,\leld and luistenod the ripening 
of muskmolons, pepjjers, and tomatoes and returuiHl a profit, but with early 
cabbage, beets, and snap beans tlie yields weiH‘ slightly depressed. The soil wa«* 
slightly warmer at 3- and C-in. depths under paper, and tlu' moisture content 
was higher in the upper 32-in. layer. Nitrate nitrogen deteianinntions in 1930 
.‘.bowed that i):iper mulch markedly ImTeases nitrlfleation. 

Studies on Long Island showed that as to soil reaction a pH range of 4.8 to 
5.4 is best for potatoes, pH 5.5 to 6.6 for cauliflower, and that pH 4.5 to 5 is 
harmful for peas, onions, lettuce, beets, carrot.s, and spinac*h. Snai) beans Nvere 
tolerant to acidity, although the yield increased as the pH rose from 4.5 to 5.5. 
Cauliflower varieties differed in their acidity response, suggesting I ho possibility 
of developing strains for special soil conditions. Asparagus responded more 
markedly to nitrogen than to any other element, and manure was not profitable 
on this crop, despite large yields. Onions growing on muck soil which normally 
produced thin-skinned, poorly colored bulbs were improved in color and thick¬ 
ness of the skin by heavy applications of superphosphate. 

Finding that peas shipped from Western States commanded a premium over 
New York-grown peas, a study was made of the situation and showed consider¬ 
able low-grade stock in New York ^ipments. The icing of western peas 
tended to retain quality. Much inferior fruit was found in locally grown 
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tomato shipments in the Geneva, Eochester, and Buffalo markets. There were 
found no marked differences between tomatoes ripened in light and in darkness, 
and little or no difference In chemical composition was found between tomatoes 
harvested at Ihe green ripe stage and ripened in storage and tliose taken fully 
ripe from the vine. Hubbard squashes stored at 65® F. developed an extremely 
thick and hard shell as compared with those held at 10®. The flesh of the 40® 
lot was lighter in color, but the losses in weight during storage were considerably 
greater at 65®. 

Place-effect influence in the Robust poa bean, E. V. Hardenbubo (Amer, 
aSV>c. flort Sci Proc,, 27 (1030)^ pp. 4*^)S-y/07; a6s. in New York Cornell F^ta, Bpt. 
1031, pp, lot, 102). —Certified seed produced in New York in 1D2S was planted 
in 1029 in California, Colorado, Maine, Nebraska, and New York under various 
conditions of climate and soil moisture. Samples of the seed from the resulting 
crops were reassembled at Ithaca for comparative study. As determined by 
measurenioAts of length, width, and thickness, the shape differences in the sce<l 
from the several locations were found to be small, in most cases insignificant. 
There was some indication that the drier climate produced somewhat smallei” 
and flatter beans. Yields as determined in four replicated plats at Ithaca in 
1930 showed significant differences in only two comparisons, namely, between 
Nebraska dry land and Colorado irrigated seed and between Nebraska dry land 
and Maine grown seed. 

The new “Ohio Oanner” table beet, R. Magrudkb (Ohio Sta. Bimo. Bui. 
154 (1932). pp. 18-25, figa. 4). —^From crosses between selected mother beets of 
the Deep Blood Tunaip and Chicago Market varieties there were selected 
seedlings of uniform shape and solid dark red flesh. From these by inbreeding 
and further selection there wore developed three promising strains, the best 
of which was designated Ohio Cannor and is herein teclinioally described. 

Experiments in controlling the gi'onth habit of sprouting broccoli, J. E, 
Knott (Amer. Ftoo. Eort. 8vL Proc., 27 (1930), pp. 363-369; ahs. in New York 
Cornell Sta. Rpt. 1931, p. 102). —In greenhouse and field experiments at the New 
York Cornell Experiment Station it was found that the removal of the center 
apical bud of sprouting broccoli while it was yet vegetative decreased the 
yield during the first two months of harvest, although the side shoots were 
increased in size. No relation was noted between the size of the head and 
yield; in fact, by the end of four months of harvest the total yield was the 
same whether the largo central head had been allowed to develop or all the 
growth had been forceil into aide shoots. The practical suggestion is offere<l 
that In order to obtuln maximum yields no heads should be allowed to remain 
on the plant after they have begun to bloom. 

[Pomology studies at the New York Cornell Station] (New York CorneU 
Sta. apt. 1931, pp. 82-86). —Observations upon fi'uit trees growing on various 
t 5 T) 6 s of soil showed in some cases less injury from the drought of 1030 than 
resulted in earlier years from excess moisture. New roots penetrated more 
deeply tlian usual. Roots apparently differed in their response to excessive 
soil moisture according to the season, suffering much more in the period of 
active spring growth than in fall or winter. Excessive soil moisture during 
summer may also cause serious injury. Trees planted shallowly in locations 
where others had died grew well. 

Sweetclover planted at intervals from June to September made satisfactory 
growth in all cases. Even where left uncat it caused no injury to the trees, 
which bore bettor colored foliage than did those in maileguminous sod. Trees 
grown in alfalfa made practically as good growth as did those In cultivation. 
Early plowing followed by a cessation of cultivation on June 1 compared 
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favorably In terms of tree growth with early plowing and cultivation con¬ 
tinued until July 15 or September 1, but when plowing was delayed until June 
1 later cultivation proved beneficial. Unfavorable results obtained in orchards 
receiving good care were often traced to poor soil drainage. 

The most important benefit from pruning is believed to lie in the develop¬ 
ment of a strong framework for the tree, and though heavy pruning reduces 
early production it is deemed necessary in order to train the tree. Mature 
trees did not require pruning every year. The excessive pruning of 6-year-old 
trees was followed by severe blight injury as compared with that in lightly 
pruned trees, and in mature Wealthy and Wagener trees more than three- 
fourths of the crop was lost from blight following heavy pruning. Winter 
injury in the roots of apples and buds of peaches in the relatively mild 1929^0 
season was apparently due to a decreased storage of reserves, inasmuch as 
chemical analyses showed very low starch. 

As related to fruit bud formation, starch storage at an early period favored 
initiation. However, high nitrogen alone did not necessarily prevent fruit 
bud formation on trees tliat had the habit of forming flowers. The ringing 
of 20-year-old hitherto unfruitful Nortliern Spy trees resulted in an abundant 
bloom the succeeding year. 

Bees apparently showed a preference for certain varieties of apples. Sand 
pollination, sufficient to insure a satisfactory crop, was accomplished on 20- 
year-old McIntosh trees in less than one hour. 

The red. color of Baldwin, McIntosh, and Northern Spy was found to increase 
if the harvested fruits were exposed to sunlight for from 10 to 80 days. Fruits 
with little or no color at harvest did not redden as rapidly as did those with 10 
per cent or more of color. It is warned, however, that exposure in warm 
weather must necessarily reduce keeping quality. 

The premature browning of the centers of stored apples, previously reported 
as occurring first in fruit held at 29° F., appeared first in 1930 in apples held 
at 36°. 

Progress in the survey of orchard conditions, A. J, Heinioke (N. 7. State 
Soc. Proc., 16 {X931), pp, 111-116; aJ)s, hi Pfew York Cornell 8ta. Bpt 
1931, p. 87).—The data from experimental plats on different soil types showed 
the yield from trees on good soils to bo twice those of trees on medium soils, 
and from 10 to 12 times those of ti’ees on poor soils. While the poor soil may 
be sufficiently good to sui)p()rt tree growth, the difficulty arises from the failure 
of the trees to produce blossoms and set fruit with sufficient regularity to make 
an orchard enterprise profitable under such conditions. Internal drainage of the 
soil is especially empliaslzed as a predominating factor. On moderate to good 
soils excellent care and special precautions may prove profitable, but where 
the soil conditions are fundamentally unfavorable such care will probably be 
of little benefit. The data indicate the importance of increasing the humus 
supply of the better soil types. 

Difference in soil and tree growth within limited areas, A. J. Heintckb 
and L. P. Batjer {Amer. Soc, ffort, ScL Proe., 27 (19S0), pp. 69-74, fig. 1; ahe. 
in Nev) Torfc Cornell Sta. Rpt. 1931, p. 87).—Striking differences were observed 
in the growth of 800 young York Imperial apple trees idanted on a plat of 
ground with the surface soil apparently unifom and were found to be conspic¬ 
uously related to the subsoil conditions. Physical analysis of the soil profiles 
Indicated that the percentage of total colloids of the subsoil was e^ecially high 
in those parts of the plat where the tree growth was poorest. There was also 
a close relation between the rate of percolation of water through different 
soil inrofiles and the character of the tree growth. Water leached through a 
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soil column of standard lengtli five times us rapidly in the case of good as of 
poor soil. The use of draintiles did not overcome the unfavorable soil con¬ 
ditions. 

The possibilities of hand pollination in the orchard on a commercial 
scale, L. H. MacDaniels {Amer, 8oc. JSorL 8cL Proc., 27 (19S0), pp. 370^13; 
abs. i)i New Yorh ConieU 8ta, Rpt. 1931, pp. 87, 88).—Pollination experiments 
during the spring of 1030 showed that hand pollination has commercial possi¬ 
bilities, especially in the case of valuable varieties. The results in a number 
of orchards indicated that a marked increase in yield may be obtained from 
hand pollination. Pollen mixed with such materials as powdered charcoal, 
fuller’s earth, various kinds of flour, and lycopodium germinated satisfactorily 
on agar media, but failed, except in the case of lycopodium, to give results in 
the orchard. It was found that pollen could be collected and applied at about 
the same cost per tree as that of thinning fruit. 

Further pollination studbLes with the McIntosh apple in the Champlain 
Valley of New York, A. B. Bubbell and L. H. MacDaniels (Amer. 8oo, Mori, 
Soi. Proc,, 27 (1930), pp, 87J/r~885; abs, m New York Cornell Sta, Bpt. 1981, 
p, 88 ),—In this detailed report, one series of branches that were hand-pollinated 
two years in succession showed a higher average set over the two years than 
check branches that were exposed to natural agencies of pollination. Unit 
brandies which bore a heavy crop in 1929 had a lighter bloom in 1930 but set a 
large percentage of blossoms when hand-pollinated. Delaying pollination until 
the petals were from one-half to two-thirds fallen improved the set as compared 
with those that were not hand-pollinated, but the sot was only about one-fourth 
of that on branches that were open to natural agencies of pollination. 

To what extent is “ spray bum ” of apple fruit caused by the freezing 
of the flowers? L. H. MaoDaniels and A. J. Heinioke (Phytopathology, 20 
(1930), No. 11, pp. 903-906, figs. 2; abs, in New York Cornell 8ta. Rpt, 1931, 
p, 88 ),—Observations in the New York Oorneil Experiment Station orchard 
during the season of 1928 indicated that a temperature of 24® F. which occurred 
before petal fall caused much of the russeting, resembling spray injury, that 
developed on the skin of apples. Histological studies of the lesions thus 
formed indicated that the original epidermal cells were killed, and that the 
lesions were covered with a cork layer regenerated from the tissues underneath. 

The Bellmar, Southland, and Redheart strawberries, Gt , M, Dabeow and 
G. F. Waldo (U. 8, Dept, Agr, Circ, 171 (1931), pp, 8, pi, 1, figs. 5).“Three 
promising new strawberry varieties originated at the U. S. Plant Field Station, 
Glenn Dale, Md., are discussed as to parentage, adaptation, characteristics, and 
value. 

Nitrogen fertilization and the pectic materials in grapes, E. F. Hopkins 
and J*. H. Gottbley (Amer, Soc. Hort. 8ci, Proc,, 27 (1930), pp, 164.-^69, figs, 6; 
abs. in New York Cornell 8ta, Bpt, 1931, p, 4 I).—No significant effect was found 
from the use of fertilizers on the following pectic materials, <1) pectin soluble 
in cold water, (2) pectose or protopectin, and (3) pectic materials in the middle 
lamella, in the fruit of the Concord grape. With the possible exception of the 
manured plat, no consistent difference was noted in the several pectic fractions. 
The highest yield was obtained on the manured plat, but there were no striking 
differences. Soluble pectin increased from July 14 to final harvest, August 27, 
with the period of rapid increase occurring from July 30 to August 13. Insolu¬ 
ble pectic materials, on the other hand, decreased during the entire period, sug¬ 
gesting a conversion of Insoluble to soluble forms during the ripening period. 

[Forcing the pineapple] (New York Coi'nell 8ta, Bpt. 1981, p. 40 ),—As re¬ 
ported by A. G. Bodriguez, smoke from smudge fires under a tent of loose 
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cioth forced pineapples to bloom wiiliin three weeks after treatment. The 
exposure of slips and suckers to ethylene i>roduced plants which yielded 
ripe fruits in six months instead of the u^iial 12 to 14 months. 

EORESTEY 

[Forestry at the New York Cornoll Htniioii] (Ac;r Inrii Cornell Sta. Rpt 
JOJJlt pp. J7).—examination of liemlooks left after the cutting ol a 45-year- 
old second-growtii stand showed those trees to be cmtirely free from win<l- 
ibhake and rol. Observations on the effect of the 1030 drought on the forest 
flora showed many herbaceous plants to have been killed as early as August. 
In young planted forest stands oak and ash survived better than did pine and 
spruce. 

[Forestry at the Vermont Station] (Vcrni07il kita. Bnh 332 (1031), p. 20 ),— 
The effects of soil temperature on the germination and development of white 
pine seedlings was studied under controlled laboratory conditions and showed 
])ositive differences in toi> and root growth associated with t(uuperatui*e. 
Germination of the seed was greatly accelerated in the warmer soils. Differ¬ 
ences in root development and W 0 i)d formation on the opposite sid(‘h of the 
same tree w^erc obtained by growing a portion of tlio roots in moist and a portion 
in dry soil. 

The effect of time of taking, medium, and bottom heat on tlie rooting of 
evergreen cuttings, II. 0. Esper (Ohio Sta. JBbno, Bui, lo4 {J0S2), pp, 3-17).— 
The results are presented of studies in the propagation ot flvo couiltM-s, Thuja 
occidentall8, Junlperun cliinon^is pflscHana, J, mbina, Tamn ompldata, and 
Ohaniaecypurls pisifera plnnwsa. As concerned time of propagation, larger 
l)ercentages of rooting were secured with cuttings taken in late tall or early 
winter. Where no bottom heat was used, cuttings of three of tlio specie^ rooted 
best in pure slag or u mixture of peat and slag, and although somewhat dif¬ 
ferent results were obtained witli the other two speciOA the author suggests 
that if one rooting medium is to be used it shouUl be a mixture of peat and 
slag. The type of medium most sjitisfactory in Novomhor was iiot necessarily 
the best later In the season. A bottom heat of from 65 to 70® F. with an 
overhead temperature of from 50 to 55® is recommended on the basis of results. 
The J. siibinu cuttings wore, however, an exception, rooting bettor with low 
bottom heat. 

Ohamaecyparis thyoides in Orange Comity, Now York, C , AIxjknschke 
(Torreya, 31 (1931), No. /, p, 0; aba, in York Cornell i^ia, Rpk 1031, p, 42).— 
The occurrence of the coast white cedar is recorded in t\v<t swamps about 0 
miles north of Port Jorvis, which extends its Imowii range in .N<*w Vorl:, 

Farmers in Northern States grow timber as money crop, W. K. Willjaws 
(JJ, B. Dept Ayr,, Fanners' Bui, 1680 (19St), pp. 11+22, fiys, 13).—Examples 
are presented of the experiences of farm owners in several Northern States in 
the management of their woodlands with a view to suggesting helpful measures 
in the planning of a timber-growing project and to inspiring greater interest 
in the farm woodlot 

The killing of trees with sodium arseuite, J. A. Cope and J. N. Spaeth 
(Jour, Forestry, 29 (1931), No, S, pp, 773-733, fiy. 1; aba, in New Tork Ooniell 
Bta, Bpt 1931, p, 57).—Plants such as thorn apple and wild apple, which are 
practically useless from a silvicultural standpoint and (h*structive to pasture 
land, were effectively and economically destroyed by introducing sodium arsen- 
ite solution into cuts made near the root crown. Autumn, August to l>o<*ember, 
was the most effective season for treatment, and the iKflsoning of standing trees 
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was uu)re ett’oetive hi kiiruij; llie root Hystcm than was tho troal'iij; <>r stiimiis 
oi recently cut trees. A tool which nmUe>! the cut iiinl introJnees the poison 
at one operation is described. 

DISEASES OF PLANTS 

[Plant pathology studies at the Colorado Station] {.Colorado SIta, Jlpt. 
VJSi, pp. J9, 23,2!), 20). —Studies, by W. G. Sackett, of the comparative resisl- 

uuce of several varieties of alfalfa to baeteruil ullt showed the CiinadlcUi 
Variegated, Cossack, mid Grimm varielies to be promising. The disease became 
ii serious factor when olfalLi stands reached their third your. 

Aging of bean seed tailed to show any value in a means of controlling bac¬ 
terial blight, plants from 2- and 3-year-old seed succumbing as readily as those 
from fresh seed. Supposedly resistant varieties obtained from the U. S. De¬ 
partment of Agriculture suffered as badly as commercial varieties. 

In a survey of di'senses affecting greenhouse crops, by E. J. Starkey, 52 dls- 
tiuct troubles were found in the Denver region. Carnation root rot was found 
to be transmitted by cuttings taken from diseased pLiuts, and stem rot of the 
carnation {Rlihoctonla bp.)was spread by careless watering. Ammonincal cop¬ 
per carbonate spray proved desirable on delicate flowers and foliage, and copiier 
carbonate dust was found more satisfactory than sulfur for the control of 
mildew ou sweet peas under glass. All varieties of chrysanthemum tested 
except Sidawitz were imniniie to blackleg {OulhidrOHpoihun), An excess of 
nitrates in tbe absenci* ol siiflicdmit plue-plioriis was found causing serious 
ir()»ible in cucumbers. 

(Plant pathology at the Georg:ia Coastal Plain Station] (Georgia Coastal 
Plain Pta. Buh JU (J93J), pp. 08, 59, 80-82), —Inconclusive results were secured 
In spraying experiments witli cantaloupes because of the severe drought. Ilor- 
deaiix mixture gave the best disease control but injured the leaves. Sulfur 
proved very harmful to the vines and of little value in disease control. Copper 
acetate spray led in yields, hut the gains were not significant. 

Tobacco root knot caused severe losses in 1030, leading to the recommenda¬ 
tion that seed beds be located on new soil each year. Field control was ob¬ 
tained by rotating tobacco ultli two successive years of nematode resistant crops 
such UR peanuts, com, velvet beans, and brahliam peas. Toliaceo following pea¬ 
nuts was slightly Inferior in quality to that following resistant weeds such as 
(‘ral)< 4 ras.s, Florida i)ursley, and beggarw’eed, Tohac'co following velvet beans and 
brabhnm peas was distinctly inferior. Plowing up infested tobacco stalks and 
loots and thus exposing them to complete drying materially redu<*ed tlie nema¬ 
tode population. Of 01 tobaccos tested for root knot resistance, none displayed 
any marked resistance. 

[Plant pathology at the New York Cornell Station] (New Tork Cornell 
Ffta. Rpt, 1931, pp, 85-12, ‘IJf, 15, 17, 18), —Spraying by controlling late blight 
increased the yield of potatoes on T.ong Island by SC.S bu. per acre, and by 
checking leafhoppers and flea l^eetles increased yields 88.4 bu. at PIttsford 
and 41.7 bu. as averaged for several localities in western New York. Four 
hundred lbs. pressure proved more profitable than 200 lbs., and further in¬ 
creases in yield were obtained at 600 lbs., but only with greater quantities of 
material. The optimum quantity w’as about 115 gals, of 5-5-50 Bordeaux mix¬ 
ture per acre. Increasing the concentration of the Bordeaux mixture gave no 
significant increase In yield in the case of Green Mountain potatoes on Ijong 
Island and actually decreased yields of Busset Bural at Pittsford, apparently 
by increasing top growth at tlie expense of tuber formation. On Ijong Island 
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soda Bordeaux proved definiieb' inferior to lime Bordeaux. A comparison of 
different kinds of lime for making Bordeaux mixture did not yield consistent 
results. At Pittsford careful dusting gave good results, but in cooperative 
tests dusts proved inferior to sprays. Injury caused by tbe wheels of spray 
rigs cut yields 11 bu. per acre. 

Observations in Wyoming County indicated that pitting of potatoes is due 
to a combination of wireworm and Kliizoctoiiia injury, but that either alone 
could not cause typical pitting. Seed treatment with hoi corrosive sublimate, 
calomel, and yellow oxide of mercury reduced the stem lesions caused by 
Ilhizoctonia, but gave only slightly increased yields. The yellow oxide retarded 
early growth. 

Roguing of virus-infected potatoes was not an adeauate control measure, 
but tuber indexing gave excellent results. An average of 80 per cent of in¬ 
fection was found in indexed Smooth Rural seed from certified sources. A 
positive correlation was noted between the average number of aphids per 
plant and virus increases. 

A total of 44 bean varieties were tested for susceptibility to halo blight, 
the most destructive bacterial disease found in beans. Studies of three 
strains of bean anthracnose, Oolletotrichum IhidemutJilnnum, showed all three, 
namely, alpha, beta, and gamma, to possess the ability to ferment dextrose, 
levulose. galactose, arablnose, xylose, lactose, maltose, sucrose, dulcitol, glycerol, 
mannitol, sallcin, and cellulose, but not starch. Nitrates were reduced, and 
hydrogen sulfide was not produced. 

Celery blight (Ceimspora apii) was effectively controlled by spraying tbe 
young seedlings two to three limes, with later spraying in tbe field. Treat¬ 
ment of the seedlings often saved from 20 to 105 crates of celery per acre 
at harvest time. The dandelion was added to the list of plants, namely, 
plantain, wild carrot, certain asters, and milkweed, that may harbor lettuce 
yellows. Inoculation tests with two strains of bacteria isolated from black- 
joint lesions of celery infection led to tbe suggestion that the discoloration is 
due to saliva Injected by the tarnished plant bug rather than to bacteria. A 
mercurial compound was discovered which was as effective as calomel in the 
control of bottom rot of lettuce and much less harmful. Plowing under cover 
crops of oats or sweetclover reduced the amount of bottom rot in many cases. 
The finding of mycelium of onion mildew {Peronospora destruoior) In the 
ovules of the seed showed the disease to be seed borne. Allium Bolweuopramm 
was found to be a host plant of the mildew. Among lettuce tested for resist¬ 
ance to downy mildew, strains of Iceberg from California proved resistant. 
The Phoma and Selerotinia root rots of celery were found to have low optimum 
and very low minimum temperature reauirements for growtli. Phoma apil 
attacked celery seedlings over a wide range of soil moisture and soil tempera¬ 
ture conditions, but comparatively low temperatures were most favorable for 
infection. Excellent control of carrot blight (Macrospoi'iunh carotae) was 
secured by the use of copper dusts and sprays. Weeds were found an impor¬ 
tant fhetor in harboring this fungus. Attempts to control spinach mildew with 
sulfur and copper fungicides were unsuccessful. 

Water shortage in early summer is believed to be an important factor in 
tbe development of drought spot of apples in the Champlain Valley. Post 
rain applications of fungicides gave good control of apple scab. 

Powdery mildew caused a definite stunting and increased transpiration in 
barley plants. The increased transpiration was found due to an increased 
stomatal opening and to transpiration through the fungus mycelium. Peri- 
theda were produced only on old leaves. Sulfur dust was found highly ef¬ 
fective in the control of black spot of roses. The Botrytis blight of lilies was 
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controlled by the use of Bordeaux mixture and coi)per lime dust. Dusting 
of lily bulbs with mercury compounds controlled storage and transit rots. 

Chestnut blight (Bndotliia paralitica) grew well in water extracts of 9 of 11 
chestnut species. Growth on an extract of wild black cherry was checked for 
from 6 to 14 days, after which normal growth occurred. It is believed that 
the hydrocyanic acid in cherry bark was the limiting factor. The fungus grew 
slowly in maple bark extract. 

[Plant pathology at the South Carolina Station] (South Carolma 8ta, Rpt. 
1931, pp. 41-52, 54, 55, figs. 2).—The concentration of soluble arsenic as meas¬ 
ured by collodion bag dialyzates was found by W. B. Albert and 0. H, Ai’ndt 
to be a more reliable index of arsenic toxicity than is the total arsenic present 
in the soil. Liming and the use of fertilizer along with the iron and clay 
compounds of the soil played an important rule in rendering arsenates harmless 
to sensitive crops. The addition of 1 part per million of arsenic definitely 
retarded root and top growth of cowpeas growing in the greenhouse. It is 
pointed out that the concentration of 1 part per million of soluble arsenic, as 
measured liy the collodion bag test, is not unusual in heavily arsenatod fields. 
A concentration of m/40,000 potassium arsenate in a basal nutrient solution 
w^as sufficient to reduce greatly the growth of cotton plants growing in water 
cultures. Potassium arsenite w’as approximatelj’ four times as toxic as potas¬ 
sium arsenate. In some cases concentrations of arsenicals sufficient to greatly 
reduce top growth stimulated root elongation. 

Experiments conducted by Arndt and G. M. Armstrong indicated the value 
of early planting of cotton despite lower percentage germination. To measure 
the effect of temperature on germination and seedling development, cotton 
was planted in tanks where constant soil temperatures of 18 and 26® 0. could 
be maintained. Most of the seedlings at 18® showed tj^pical damping-off symp¬ 
toms, but the lesions were not like those caused by damping-off fungi. Fungi, 
frequently associated with the lesions, were apparently not primary. Nema¬ 
todes were invariably present. Similar lesions appeared on cotton at 25®, 
but W’ere not often destructive because of the more rapid growth of the plant. 

Observations on 52 cotton varieties planted early and late in the field showed 
from 80 to 90 per cent of the seedlings of the early crop to be killed as 
compared with 20 to 40 per cent for the late crop. Of the dead plants, 
nematodes had killed from 70 to 80 per cent, Corticlum from 8 to 15 per cent, 
and Fuaarium spp. from 5 to 10 per cent. The nematode -was identified by G. 
Steiner as AphelencJiiis parietinus. Delayed planting until about the second 
w’eek of May at Olomson is suggested as a practical nematode control. Some 
indication was seen that cerhiin varieties or strains of cotton can thrive 
better than others under low temperature. 

Ai'ndt observed in the gi*eenhouse studies that with a temperature range of 
from 18 to 20® C., the arsenic content of the soil is a factor in reducing 
germination of cotton and had no effect on nematode controL High moisture 
content in the soil decreased germination and increased nematode injury in 
both the arsenic and nonarsenic soils. Where the temperature range was fi’om 
25 to 30® C., germination w’-as similar in both arsenic and nonarsenic soils, 
but the plants in the arsenic-containing soil did not recover as readily from 
nematode injury. In the arsenic-containing soil which was steamed or treated 
with toluol, cotton plants made very good gi’owth. 

After dellnting with sulfuric acid, certain varieties of cotton were germi¬ 
nated under sterile conditions to determine whether internal pathogenes might 
be present. The maximum percentage of infection recorded was 24 per cent, 
and the organisms found included Bacillua imiracoarum, FusaHum monili- 
forme, F, scmitcctum, F. rcticuJntum, Alternaria spp., etc. The results indi- 
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cated that inlornal infections may piny an important rcVle in tlie dispersal nf 
some of the common diseases of cotton as well as rod\icing germination. 

The resnlts of a general plant disease and a special tobacco disease survey 
are brielly discussed. 

Studios on tho fire-blight organism. Bacillus amylovorus, A. L. Ptkustobfp 
(Xar York Cornell Hia, Mem. US (193J), pp. 53. Ready infection of 

Crataegus oxgacantlia and Pliotinhi Dillosa was secured upon inoculation with 
fire blight Strawberries, roses, and Japanese quince were lnfe(*led but not 
readily, and several other species of the rose family ■were added to I lie list of 
Buscepts. 

It was found Uiat the blight organism can live in a medium of pH 4.6, can 
withstand a tomperatiiro of —183* C. for 10 minutes, and that heating to 48* 
for 10 minutes does not always inhibit growth. Positive evidence was secured 
that fire blight fi'rms the enzsTnes sucrasc (or invertase), maltase, inulase, 
and arbntuse. A toxic principle found in the sap of blighted green pear 
fruits had many of the characteristics of a true bacterial toxin such as found 
in animal pathogenes. 

The viability of the bacillus was shown in tho fact that living bacteria were 
isolated from limbs held! for two years in tho laboratory. Viable bacteria were 
isolated from liold-over cankers on tudgs only 0.25 in. in <liainelor. 

The bacteria entered flowers most commonly through the nectariferous 
surfaces, occasionally through the petals and tho styles. Naturally ino(*ulate<l 
pear leaves were found on trees infested with leafhoppers, and atomizing young 
thrifty pear and api)lc tissues failed to cause infection in the absence of in¬ 
sects. Rain water did not appear to spread bacteria from bloom to bloom, 
and as blooms aged tlielr susceptibility decreased. Tho process of pollination 
had little if any influence on susceptibility. 

Morphologic and physiologic studies on stem-rust resistance in cereals, 
H. Habt (17. 8. Dept Agr.. Tech. Bvl. 260 (i.W), pp. 76, figs. 20). —Cooi>erativo 
studies between the Minnesota Experiment Station and the U. S. Popartraont 
of Agriculture upon the nature of resistance of gramineous hosts to Pucrinia 
grnminis Indicated that resistance does not depend on any single factor, but 
may be due to protoplasmic, morphologic, or functional peculiarities of the 
host. Oortain varieties of wheat, such as Hope, possessed to some degree at 
least all three general tJTJOs of resistance while others were resistant in only 
one or two respects. 

All the aboveground i)ort5ons of a wheat plant contain rust suscopUhle tis¬ 
sues, but the quantity and distribution vary in different parts of the plant and 
at different stages of development For example, in the wheat seedling prac- 
tlcaHv aU the tissue v/as susceptible, while in the mature pknt, although a large 
proportion of the leaf blade was susceptible, there were in the peduncle and 
rachls smaller amounts of susceptible tissues distributed subepidermally in 
longitudinal strands. Tlie anatomical features concerned in susceptibility and 
resistance of the different tissues are discussed In detail. 

Not all tissues in which the rust can grow were equally susceptible, as the 
thickness of the cell walls and the degree of compactness influence the rale of 
entrance. In certain varieties slow opening of the stomata in the morning 
makes for resistance to all physiological forms of rust because the germ tubes 
dry up before they could enter the plant. 

No one fertilira* or combination of fertUizers had any consistent or sufficient 
effect on the structure of the plant to affect Its susceptibility or resistance to 
rust. The fact that stem rust often develops almost exclusively on the north 
Bide of plants was not found associated with difference in structure nor to 
difference in total sugars or reducing sugars. Wheat plants affected \\iih other 
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diseases or ^Yith thoir lioads <*lii)pod were more su>><*ei>tiblc to h4‘nv.y infofiions 
to ru^t llinii were liealtliy ulaiits. 

Seed disinfection.—HJ, Cereals and graminaceous seeds [traus. title], 
B. Gbam (Tidfihkr, Planieaol, S5 (1929), No. 2, pp. 141-268; Eng, aJ)s,, pp, 266- 
oQS ),—^The present report of experimentation* following up the studies pre¬ 
viously noted tB. S. It., f>8, p. J44), covers experiments dealing mostly witli new 
disinfect^iiits or methods oi disinfection for graminaceous seed, iiu-liiding wli(‘:it 
bunt (Tinetld caries), smootli-spored smut (1\ loetem), loose smut (Ut'ocysils 
h'itici). and Fmarxum minimum; rye stem smut (U, occulta); barley head 
smut (Ustilago Jiordei), loose smut (U. nuda), stripe (Pleospora graminea), 
and net blotch (P, teres) ; oat loose smut (XJ, a venae), hard smut (17. holler i), 
seed injury (U. hromirova and U. perennans), seedling mold and snow mold 
(F, minimum) , and foot rot, occasionally developing into stem rot and ear scab 
(F. mblmorwm, F. amnaoeum, et aL), 

Beconunendations include steeping (for which formulas are given) for wheat 
bunt; sprinkling, with roshoveling, and covering with moistened bags for from 
6 to 8 hours after applying formaldehyde, though drying at once is necessary 
after Fusai*iol; semidry disinfection employing a mixing drum and covering as 
in sprinkling; or dusting with final sprinkling in a dust-proof drum. 

Plant diseases and pests in Benmark* 1928 [truns. title], (Tidaskr, 
Plantearl, 85 (1929), No. 3, pp. 420-411, figs. 11; Eng. ahs., pp. 410 , 41 I), —Cli¬ 
matic conditions and outbreaks are indicated, with acctuints separately of oat 
and other cereal white tip disease: oat dry speck, also titlaoking beets, man¬ 
golds, and ]3otatoes, and similar diseases in strawberries, roses, and leeks, be¬ 
sides chlorine poisoning in connection with weed control; a swede dry rot 
(Phoma napo'brassicae), rasi)berry anthracnose (Plecfodkoclla t^emta), Pnd- 
olnia mirahlissima in several localities; oat nematode attacks (Ecterodera 
sohaeJiUi), and bai’ley root deformation (Tylenckm prat crisis), attacldng also 
grasses; and potato nematode attack (E, roatocJilensia). 

Diseases and pests named as new to the country include a begonia disease 
(bacterlosis?), mangold outgrowth (Bacterium t>etioolal), pansy leaf spot 
(Ceroospora sp.), Alice conoolor twig canker (Fusarimi sp.). Azalea stem rot 
(Baniularia sp.?), barley root nematode (T. pratemis), reversion in red cur¬ 
rants and Biles sanguinea, leaf curl in mangolds and sugar beets, and a tulip 
bulb abnormality (ascribed to heatiug in transit). 

For potato late blight control, dusting with Cupryl or with Niagara Bordeaux 
dust approached Bordeaux spray In efiPectivenevss. To avoid spraying injury in 
apple growing, lime-sulfur for preblossom and weak excess-lime Bordeaux for 
calyx spray are recommended. 

Though root nematodes (E. radicicola) are partly controlled by watering 
with 4 per cent of ammonia or calcium cyanamid (at from 90 to 105 gm. pet 
square meter), the treatment was readily survived by the nematodes inside 
the old nodules. Details are given regarding ^<*tions and agents directed against 
animal pests in various forms, stages, and relations. 

On the snow-rot (Yukignsare) fnngns, Typhula graminum, Karsten^ of 
graminaceons plants [traus. title], H. Tasugi (Jour. Imp. Agr. Etrpt. Sta., 
NisMgaJiara, Tokyo. Japan, 1 (1929), No, 1 , pp. 41-56, pis. 2; Eng. als., pp. 
55, 56). —^The account given of T. gramirmn, the cause of snow rot Yuklgu- 
sare”) of winter wheat, barley, and other graminaceous plants, sets forth that 
the fungus attacks the plant severely under snow, injuring leaves, stems, and 
roots, killing it as a whole or in part, perhaps allowing young buds to survive. 
In the warm weather of spring, the fungus is inactivated and the surviving 
grain plant ctmtinues to grow. The selerotium left on the field remains dor¬ 
mant during summer, but in autumn it gives rise to fruit bodies bearing basldlo- 
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spoi’es which germinate in soil or on seed plants, the gtTin tubes invading the 
plant tissue. The fungus is most active nt temperatures around 0 to 10® C., 
ceasing to grow at 23®. 

It Is thought that the two names T. graminutn and T. elegantula have been 
applied to the same form, which, the author holds, should be referred to as 
T. gmmimim, according to priority. A complete description is given of the 
sclorotium also of the fruiting body of this fungus. 

Oat-sick land in relation to eelworm disease, D. Robertson {Scot, Jour, 
Agr,, 12 (1929), No, t pp. 40-45),—It is claimed that the deficiency in the growth 
of oats on oat-sick soil is due to adverse soil conditions and improper nutri¬ 
tion, supposedly resulting from manuring the soil with cockle shells and fish 
refuse. 

The view is held erroneous that nematodes (AnguiUulina^ dipsaci) are preva¬ 
lent and causal in oat-sick soils. Oats develop normally and profitably on oat- 
sick land if nitrogen in tlie form fixed by the soil (ammonium sulfate) is 
applied at seeding time. 

Frost-tolerant and blight-resistant x)otatoes, D. Reddick (Phytopathology, 
20 (1930), No, 12, pp, 987-991; als. in New York Cornell Sta, Rpt. 1931, p, 
42),—Solanum demhsum and S, commersonii from Montevideo were subjected 
on two sueeebsive nights to 29® F., apparently without injury. First generation 
hybrids of each of these species showed a similar frost tolerance, fif. commer- 
aonii from three other sources, with numerous varieties of S. tuherosum, were 
killed. 8 , demlasum is immune from Phytophthora infeatans as are also some 
first generation hybrids. 

On the variation of rice varieties in the resistance to the toxic action of 
potassinm chlorate, and its practical significance [trans. title], M. Tamasaki 
{Jour. Imp. Agr, Bxpt, Sta,, NiaMgaliara, Tokyo, Japan, 1 (1929), No, 1, pp. 1-24, 
pis, 2; Eng. pp. 23, 24)- —In experiments conducted with a view to ascer¬ 
taining resistances of rice varieties to potassium chlorate, applied as a weed 
killer, it was found that upland rice is in general more resistant than low¬ 
land rice. Particularly among the upland varieties resistance to the toxicant 
is closely related to drought resistance. In both cases the later maturing 
varieties show more resistance than the earlier maturing ones. 

Seedlings grown in the irrigated nursery and those grown in shade are more 
resistant, respectively, than those grown under upland conditions and those 
exposed to sunshine. Resistance to the toxicant becomes weaker at advanced 
growth stages. 

Upland rice varieties were also contrasted with those of lowland rice In 
experimentation in which the expressed cell sap concentration of seedlings 
was examined as to freezing points. In seedlings from the irrigated nursery 
the cell saps of the upland varieties showed the lower concentrations, but the 
reverse was the ease with seedlings from the upland nursery, 

In cultures of seedlings in a 0.1 per cent KClOi solution, much more water 
was absorbed during 17 hours by the upland than by the lowland varieties. It 
is claimed that the quantity of the toxicant absorbed by the seedlings In a 
given time is much less in the upland than in the lowland rice. 

From the data obtained, it is thought likely that the difference in the resist¬ 
ance between upland and lowland rice to the toxic solution may be attributed 
to the varietal difference in the permeability of root cells to the toxicant but 
not in the osmotic pressure of cell saps. 

A new bacterial leaf disease of tobacco in the Philippines, F. M. nr.AitA 
(Phytopathology, 20 (1930), No. 9, pp. 691-706, figa. S; aha. in New York ComM 
Sta, Rpt, 19S1, p, 78).—A new bacterial leaf disease of tobacco, characterized by 
white or opaque spots, was observed In tlje Philippines in 1926. The disease 
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appeared first iu the seed beds and later iu the fields of the Hagan Tobacco 
Experiment Station. Considerable damage occurred on young seedlings and 
on plantings in tho field. During the year 1925-26 from 50 to 90 per cent 
infection was noted. The nature of the damage ranged from the production 
of spots to a total rotting of seedlings similar to damping-ofE. Infected matured 
leaves are rendered unsuitable for wrappers of high-grade cigars. The causal 
organism was named Phytomonas polycolor n. sp. A full detailed description is 
given. Its chief differences from P. mellea and certain similarities to other 
bacterial plant pathogenes are discussed. Attempts at control measures by 
seed disinfection with silver nitrate (1 in 1,000 for 10 to 15 minutes) showed 
encouraging results. 

Disease in strawberries, D. G. O’Bbien and B. J. M’Nattghton (fifoof. Jour, 
Ayr,, 11 (1928) f No. S, pp. 286-297, figs. 6). —^Within recent years, in parts of 
Great Britain and especially in the Clyde Valley, the Lanarkshire strawberry 
disease has constituted a menace to the strawberry industry. An outline is 
given of the related literature, of the disease, its bearings, and its control. 

A paucity of absorbing rootlets and consequent starvation constitute leading 
characteristics. The only organism constantly found present is an endotrophic 
mycorrhizal fungus of the t 3 T>e bearing arbuscules and vesicules. This organ¬ 
ism invades chiefly the fine absorbing roots, doing its greatest Injury at or 
about flowering time. Starch and other materials are removed from the root 
tissues. 

This fungus is regarded as parasitic and fundamental to this disease, which 
tends to be slow-acting and chronic, but which appears to be potentially fatal 
in cases of severe infection. 

Unfavorable conditions may aggravate the attack. Secondary fungi and 
bacteria may aggravate the disease. The broken-oflC root fragments infect the 
soil, which may in turn infect the healthy runners. It is apparent that the 
fungus is not specific to the strawberry, but that it may Invade grasses and 
clovers intermediately. 

Crown rot of Juglans in California, C. O. Smith and J. T. Babrett (Jour, 
Agr, Research [U. jS\], jjS (19S1), No. 10, pp. 885-904, figs. 9).—Observing the 
species J. califomiea and J. lihidsU, commonly used in California as rootstocks 
for the Persian walnut, to be susceptible to attack by a fungus that sometimes 
kills mature trees, the California Experiment Station studied the disease and 
found the causal organism to be a species of Pliytophthora, provisionally 
designated as P. cactorwm. 

Artificial inoculation caused lesions on J. califortilca, J. hindsii, J. nigra, 
J, mandsliurioa, J, regia, J. siehoUHana, J. major, J, pyriformls, J, imularis, 
and the Paradox hybrid J. californica X J. regia. The aerial lesions caused by 
artificial inoculation usually became inactive with tlie advent of hot weather, 
and many never again increased in size. Lesions developing in old southern 
California black walnut were the largest, often girdling trunks up to 8 in, in 
diameter for a distance of from 6 to 8 ft. Lesions In the northern California 
black walnut were considerably smaller aud were never large in the Persian 
walnut. 

As control, the authors suggest that resistant stock, probably some variety 
of the Persian walnut, be used in new plantings. The proper use of irrigation 
water and the control of flood water are suggested as precautionary measures 
in old orchards, and the exposure of the diseased crown to the air was found 
effective in checking spread. Surgery Is recommended only as a final resort. 

Two blue-staining fungi associated with, bark-beetle infestation of pines, 
C. T. Bumboij) (Jour. Agr. Research [U. B.l, 45 (19S1), No. 10, pp, 847-87S, 
figs. S).—In a study conducted by the U. S. Department of Agriculture to deter- 
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mino the fungi ay.-oiiiated with bark beetle damage, Iwo uppurently important 
forms were found. 

The fir^t organism, known as Ccratofdomclla luni, was found growing from 
the galleries of the bark-boring beetle Dendrootonus t'f'onitalis in eastern pines 
au<l from the galleries of D. ht'evicornis in CalLfoi’nia and Idaho pines. This 
fungus is said to be easily recognized \vhen growing beneath the hark of ])eetle- 
infested trees by its black selerotia and perithecia which caused the phloem 
to appear as if coated with coal dust. The color of the stained wood is gray, 
shading from light neutral to dark neutral, with the rays and resin ducts 
appearing black. 

The second orgauLsm, designated as Cerotostomella ips, and heretofore unde¬ 
scribed, was found in eastern pines infested with Ips calHgraplius and /. grandi- 
colUa, The stain caused by C. ipa is a slate gray shading to a slate black, and 
the rays and resin ducts appear black. Freshly staineil moist sai>wood has a 
steel blue cast. The penitheciu are large and appear black to the naked eye. 

A peculiar pine forest injury [trans. title], 0. Langlet (ZUclir. Pflanzen- 
Icrank. u. PflaaiienHclintz, 40 (1930), yo. J, pp. 361-^65, figs, 2), —^During the 
spring and summer of 1928 there occurred in the forests of northern Sw'edeu a 
peculiar form of injury to the foliage of pines, localized chiefly in the upi»er 
j)art of the tree. This occurrence is described as found in certain valley areas 
\vhere the upper warm air drifting over the cold layers in the valleys subjects 
chiefly the upper parts of the trees to differing and changing teni|»eratures. 

ECONOMIC ZOOLOGY—ENTOMOLOGY 

rsefulness of birds on the farm, W. L. McAtee (T. K. Dept, Agr,, Farmei^a* 
BuL 1682 (1931 ), pp. 11+Hi V -—^This practical account deals with tlie com¬ 

bined attacks of birds on pests, their daily warfare on insects, the bird popula¬ 
tion, and the public attitude toward birds. 

Studies on flsh, C. M. McCay and M. F. CeowelIi {yein YorJc Cornell Sta. 
Bpt, 1931, p. S2). —Studies in cooperation with the Connecticut State Hatchery 
to develop a practical ration for rearing brook trout in hatcheries has shown the 
contrast between the food requirements of flsh and of the higher mammals. 
Trout are readily poisoned by linseed meal, utilize soybeans poorly, use 
moderate amounts of coconut meal fairly well, ami thrive on high intakes of 
cottonseed meal. All these products must he fed with raw meat. Both dry 
skim milk and dry buttermilk have been found to he effoidive trout feeds 
when combined with raw meat. 

In attempts to flmd better methods for the control of flsh diseases, prelim¬ 
inary studies wdtli ultra-violet light radiation showed that tnmt can be 
killed by sufficient radiation even if they are protected by several Inches 
of flowing water. If the period of radiation is shortened, however, the 
external parasites of the flsh can he destroyed without injury to the host. 

A comparative study of the blood composition of flsh, turtles, and lamprey 
eels has showm that flsh blood has about four times as much phosphorus per 
unit volume as has the blood of the higher vertebrates such as oows. Turtle 
blood contrasts with flsh blood in its low content of phosphorus compounds in 
the plasma. Both the cholesterol and the phospholipids of turtle blood are 
low, while those of flsh blood are very high. 

Common names of insects approved for general nse by the American 
Association of Economic Entomologists (Jour. Boon. Ent, 24 (19$!), No. 6, 
pp. 1975-15^6).-—A list of the common names of economic insects thus far ap¬ 
proved by the association, 879 in number, Is followed by a list of the scientific 
xiames, both being alphabetically arranged. 



1932] 


ECONOMIC 200L0GV—^ENTOMOLOGY 


647 


[Notes on economic Insects] {Jour, Econ Eni., (1931), No. b*, p. X311 )*— 
Tile coiitributloiiN liere iii*esentO(l (E. S. R., 06, p. 447) are as Xollows: Altitude 
Records for Diabrotica ihiodecmipiirtciata (Pabricius) in Tennessee, by W. W. 
Stanley; Twelve-Spotted Asparagus lieetle iCriocerlit duodccimpmwlaia L.1 in 
Iowa, by* H. M. Harris; and The Method of Ingress of Newly naiched Larvae 
of the Throat Bot of Horses {GastropJiilu^ nnsnlis L.), by R. W. Wells. 

[Report of work In cntonioloj?yl (Ncin York (JonicH l^fa, Ept, 1931 pih 
4o-oi ).—In control work on granulation in lifuiey a study was made by E. J. 
Hyce of the temperature and other conditions conducive to the most rapid 
formation of dextrose crystals. It was found to bo practicable to destroy the 
sugar-tolerant yeasts which occur in most honeys and which sometimes cause 
fermentation by heating the luniey to 160® P. “ If this temperature Is main¬ 
tained for a short time only and the honey is then cooled as rapidly as possible, 
the product is in no way injured. When the honey lias reached a temperature 
of about Tf)®, there is added about 5 per cent of honey wliich lias previously 
been process^'d and in which the crystals are minute. The honey is then 
placed ill storage in the final container at a tomporature between 56 and 58®, 
and at the tmd of about two days of storage it will have become granulated 
to a degree which would usually he designated as ‘ solid.’ With honeys of high 
viscosity slightly higher temiH'ratures cause more rapid gi*auulation for the 
period when the honey is stored, about 66® being desirable, hut for most honeys 
a constant temperatui*e of 57® gives excellent results. Honey put through this 
process carries a flavor superior to that of the same honey in either liquid 
or coarsely gi*anulated form and approximating the flavor of the same honey 
in the form of comb honey. Tlie facts that later fei*mentation has been pre¬ 
cluded and that the flavor is rendered superior would ai)i)ear to make this 
method one of advantage to the honey market.” Application is said to have 
been filed for a patent on the process and the product in the name of Cornell 
University. 

A study of the value of wild insects as pollinators of fruit trees was made by 
B. P. Phillips, assisted by a group of collectors in the fruit region of western 
New York for the period of apple blossoming in 1931. Evidence was found in 
all seven of tbe orchards of a shortage of pollination insects as compared with 
conditions commonly found in apple trees in bloom. Bumblebees wei’e caught 
at lower temperatures, and honeybees worked for longer hours, than any other 
species. The syrphid flies appeared to be of more value in some os’chards 
tliau did any other kind of insects. The conditions under which solitary bees 
work on apple blossoms swned to be strikingly limited. The extent that the 
limitation of ilie number of wild Insects at w(»rk on apple blossoms is to be 
attributed to congestion of or<‘hards remains to be determined. One orchard 
in which collections were made was found to be virtually a desert so far as the 
presence of Insects on the bbissoms was concerned. 

Reference is made to experiments by G. W. Herrick and G. H. Griswold wiUi 
the w'ebbing clothes moth, in which it was found that paJ^dichlorohonzene will 
kill the eggs, larvae, and pupae, as previously noted (B. S. E., 65, p. 457). 
It is pointed out that in more recent experiments a mixture composed of 3 
parts of ethylene dichloride and 1 part of carbon letrachlorlde proved very 
effective against both eggs and larvae even at temperatures as low as from 
60 to 65®, the action being found much more rapid than that of paradichloro- 
benzeuiv Exiierimeiits begun in April, 1030, and c(»ulinued through March, 
1031, proved that clothes moth females will lay eggs during everj' one of the 
twelve mouths of the year. 

It was found in experiments that the gas of ethylene oxide, recommended by 
Back, Cotton, and Ellington (E. S. R., 63, p. 458) as a fumigant, will kill 
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bean weevils and flour beetles a1 temperatures near 85® with concentrations 
of about 16 oz. of gas to 1,000 cu. ft. of space and with exposures of 12 to 
24 hours. 

In work bi G. F. Mat*Leod it was determined that the characteristic pitting 
of potatoes apparently is due primarily' to wirewornis and that the Rhizoctouia 
organisms Increase the damage, A study made of various chemicals hat> shown 
that 3 per cent of calomel in soils will kill wireworms, although 5 per cent of 
lead arsenate apparently does not affect them. Potato seed pieces treated with 
either a dust or a spray of calomel were not injured by wireworms. 

Preliminary laboratory studies indicate that millipedes will not feed on nor¬ 
mal, healthy potato tubers under average seasonal conditions, their injuries 
being most intimately associated with potato scab organisms. Snail injuiy to 
potato tubers is confined largely to moist areas in fields and becomes serious 
only where potatoes are planted on land previously in sod. In work aimed at 
the protection of potatoes gro'wn on muck soils, four applications of 4 - 1 50 
Bordeaux mixture in a field of Irish Cobblers resulted in an increased yield 
amounting to more than 100 bu. per acre above the yield where three applica¬ 
tions of Bordeaux mixture were made. 

In combating the carrot rust fly the most satisfactory method of preventing 
its injury is indicated by the fact that carrots planted early in June and har¬ 
vested by September 1 escaped serious injury. Satisfactory protection from 
maggot injury was obtained with four applications of calomel, 1 lb. to 40 gal. 
of water, poured about the base of the plants. Six applications of naphthalene 
at the rate of 1,000 lbs. per acre gave efficient control, but the cost of this 
procedure was beyond practical limits. 

Work was conducted with the tarnished plant bug, which punctures the 
leafstalk of celery at the nodes, causing dark feeding points indicative of 
bacterial infection. The leaves turn yellow and drop off in severe cases of 
injury. Celery attacked by these insects can not be stored and is of little or 
no value to the grower. It is thought that this aggravated injury is due to 
an enzyme or an organism which the insect alone is capable of transmitting. 
Studies of the life history indicated that weeds are the principal food plants of 
the tarnished plant bug. Sprays of nicotine at three times the usual strength 
paralyzed the adult bugs temporarily, but more than 80 per cent recovered 
eventually. Pyrethrum sprays were much more toxic, killing from 95 to 100 
per cent of the insects that were actually covered with the spray. Hydmted 
lime and slate dust, a new material, afforded efficient protection at an average 
cost of less than $10 per acre. 

In studies of the onion thrips more than 10 wild host plants were determined 
in Orange County. In addition, it has been found feeding on lettuce, cabbage, 
carrots, alfalfa, clover, cucumbers, cauliflower, turnips, and beans. A study of 
its parasitic and predacious enemies disclosed the presence of a number of red 
mites, a flower bug, and another member of the thrips famfly as destroyers. 

Crickets and grasshoppers In Utah, W. W. Hendebson (Utah 8ta, Circ. 96 
11931), pp* 38, flge- This account includes a historical account of the Mor¬ 
mon cricket in Utah (pp. 7-15), a brief history of grasshoppers in the State 
(pp. 15-20), a description of the monihology of the grasshopper (pp. 20-22), and 
an account of some pioneer species (pp. 22-36) and of methods of control (pp. 
36-38). The more important specie of crickets and grasshoppers described, all 
but two of which are illustrated, include the two-striped Mermiria, M, hvmttata 
(Serv.); Elliott locust, Auloeara elliom (Thom.); OhortMppus ow'tlpemiU 
(Harr.): dear-winged grasshopper; Haideman’s locust, Eipplscus corallipes 
(Hald.); Dissosteira spuroafa (SaubS.); Shoshone grasshopper, Sdhistocerca 
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Shoshone (Thom.) ; Atlantic locust, Melanoplus aflanis (Biley); red-legged 
grasshopper; Packard locust, M. packardii (Send.); two-striped grasshopper; 
western meadow grasshopper, Conooephalus vioinus Morse; Mormon cricket; 
sand cricket, Stenopelmaius fasciatus (Thom.); cave or camel cricket; and 
snowy tree cricket. 

The life history of the California red scale (Ohrysomphalus anrantii 
Maskell).—^Progress report, 0. I. Bliss, B. M. Bkoadbent, and S. A. Watson 
(Jour, Econ. Ent, 24 (1931), No, 6, pp, 1222-1229, figs, 3).—Daily observations 
on field-collected adults of the CaUlornia red scale on green lemon fruits indi¬ 
cated an average productivity of from 85 to 90 crawlers per female. When 
plotted against mean temperatures, the duration of the first instar was the 
least dependent upon temperature, the length of the third stage the most. 
Natural mortality following settling was greater in the last than in the first 
two instars, and during the winter approached 100 per cent. 

The more important species of leafhoppers affecting the apple, D. M. 
DkLong (Jour, Econ, Ent,, 24 (1931), No, 6, pp, 1214-1222, figs. 3), — ^The author 
has found that at least 12 species of leafhoppers may become important pests 
of apple in one or more areas in the United States, the largest number occur- 
idng in the Ohio and central Mississippi Valleys. The biology and overwintering 
stage is said to vary with the species, some passing the winter as adults in 
hibernation and some as eggs in the plant tissue. A list is given of the sug¬ 
gested common names. 

The soybean caterpillar in Louisiana, W. E. Hinds and B. A. Ostebbebqeb 
(Jour, Mcou, Ent,, 24 (1931), No, 6, pp. 1168-1178). —^This contribution from the 
Louisiana Ezpeilment Stations reports upon the velvetbean caterpillar, first 
reported as a pest on velvetbeans ha Florida in 1903 (B. S. B., 17, p, 782), and 
which occurred in great abundance on soybeans in Louisiana in 1929 (B. S. B., 
64, p. 54) and in less abundance in 1930. Brief notes are given regarding the 
damage done to soybeans and also regarding some points in the life history at 
Baton Bouge, La. Insecticidal control is recommended only where necessary to 
allow the maturity of a desired seed crop, but has been found practically pos¬ 
sible by dusting with sodium or barium fluosilicates. Natural enemies include 
numerous species of birds, insect predators and parasites, and a fungus disease 
(Spioaria prasina). The occurrence of this leaf-eating caterpillar should not 
be considered a serious obstacle to the further increase of soybean planting in 
the South. 

Field tests in Texas of insecticides for control of the cotton boUworxn 
(Heliothis obsoleta Fab.) , B. W. Mobel.vnd and F. F. Bibbt (Jour. Ecm, Ent,, 
24 (1931), No, 6, pp. 1173-1181), —This is a report of three seasons’ field experi¬ 
ments in control operations against the bollworm, conducted by the Texas 
Experiment Station and the U. S. D. A. Bureau of Entomology cooperating, 
which have shown profitable results from dusting with arsenicals. 

The well-marked fruit-worm, Stenoma algidella Walk., S. W. Fbost 
(Jour. Econ. Ent, 24 (1931), No, 6, pp. 1108-1213, pi, 1, figs. 2), —^This contribu¬ 
tion from the Pennsylvania Experiment Station records B. algidella for the 
first time as a major pest of apple, it feeding on both fruit and foliage. Brief 
notes are given on its life history and habits. There appears to be one com¬ 
plete brood each year, the winter being passed in the pupal stage. 

Some field observations on codling moth behavior, A. D. Bobden (Jour 
Econ. Ent, 24 (1931), No. 6, pp. 1137-1145, Jig. 1; also California Bta., Calif 
Com. Relat Elect Agr., Prog. Bpt, 16 (1931), pp. 1137-1145, fig. 1), —^This contri¬ 
bution from the California Experiment Station reports upon observations in 
1928 and 1929, particularly of the effect of artificial light on the egg-laying 
109508--32-4 



650 


EXPERIMENT STATION EBCORD 


[VoL 66 


habits of the codling moth, manner of flight, and attraction to bait traps 
(E. S. B., 65, p. 752). A block of 15 apple trees in an orchard near Sebastopol, 
Calif., was flooded each evening during the sunset period for about 3 hours 
from April 26 to June 30, 1928, and from April 23 to October 24, 1929, six 
SOO-watt lights being used in 1928 and eighteen 500-\vatt lights during 1929. A 
table is given which records the observed sunset time, codling moth flight, 
weather conditions, and bait trap catches from April 24 to October 24, 1920, 
at Sebastopol. 

It appears that the flight is governed by temperature, humidity, light inten¬ 
sity, and air movements. A study of the bait traps has shown that very 
seldom are the moths caught except during the sunset period, and that there 
is a decided increase in the moth taken at this period whenever the tempera¬ 
ture is over CO® F. Only twice in the season was obseiwed what might have 
been a sunrise flight 

Four years experiments with chemically treated codling moth bands, 
L. F. Steiner and O. E. Mvrsiiatx (Jour, Ecoih 2k (193/), Eo. 6\ pp, //^6*- 
//J/).—It is concluded from work at tlie Indiana Experiment Station (E, S. B,, 
62, p. 248) that /3-naplithol-oil and a-naphlliyiumiue-oil-paraflan impregnated 
corrugated paper blinds can be used successfully ns a supplement!ry control 
for the codling moth in Indiana. The a-naphthylamiue combination, develo])e(l 
during four years’ experiments with numerous chemical treatments, appears 
under conditions in the State to be superior to the /8-naphthol combination in 
effectiveness and in attractiveness to codling moth larvae. Both materials 
almost entirely prevent adult emergence, which has never exceeded 2 per cent 
of the larvae eapiured. After use on the same mature trees for three successive 
years neither chemical has produced any injury. 

Hibernation of Pectinophora gossypiella in Texas, A. Fenton and W, L 
Owen, jr. (Jour, Ecou. Ent, 24 (1931), No, 6, pp, 1197-1207, pi 1).—The authors 
report upon three years’ studies on the hibernation of the pink bollworm, con¬ 
ducted by the Texas Experiment Station and the U. S. D. A. Bureau of 
Entomology cooperating. 

It was found that in the cotton field the greatest number of the overwinter¬ 
ing stages were in bolls on the stalks, although a considerable number were in 
shed forms or cocoons In ti’ash on the surface of the ground. A comparatively 
small percentage w’ere in the soil. Averages for three years show that the final 
sur\i\’al in bolls buried 4 in. but not irrigated was greater than in bolls on the 
surface of the soil when not iiTigated, though this ratio was reversed in sandy- 
loam soil or when bolls were buried in the month of IMarch. An irrig«itlon of 
surface bolls increased the survival. March burial of 4 in. produced greater 
mortality than December bui*ial at the same depth, without Indgation in either 
case. Immediate irrigation of bolls buried 4 in. caused much greater mortality 
under certain conditions than occurred in bolls buried the same depth but not 
irrigated, but three-year averages under such imgation in all soil types studied 
and for all months show very little difference. Delaying irrigation thi*ee mouths 
after burial greatly increased survival over that in bolls buried 4 in. but not 
irrigated or in bolls buried 4 in. and irrigated at once. The survival in bolls 
in sandy loam was much low’er tlnn iu bolls in silt.v-clay soil.” 

No corn borers found in Illinois in 1931, W. P. Fiunt, W. P. Hayes, G. H. 
Dtjngan, and A. L. Touno Sta, Circ, S84 (1932), pp, 4, ftp, 1 ).—^Thls 

circular (E. S, B., 64, p. 857) reports particularly upon infestation of corn 
varieties, 45 different strains of Illinois dent corn and 17 selections of sweet 
com having been grown for one or more years in plats near Toledo, Ohio, to test 
their performance under corn-borer conditions, the <letails being reported in 
tabular form. 
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Among tlie strains grown for four seasons, two continued to s’low low infesla- 
tions and higli yields, Indicating resistance to tlie insect. Three strains grown 
for lliree seasons showed both high infestation and high yield, indicating toler¬ 
ance and the ability to yield despite the borer. The difference in yield as a 
result of later planting is said to have been insignificant, although at harvest 
time the later-planted corn tested higher in moisture content and consequently 
was somew^hat inferior in quality. While the results were not complete at 
time of writing, it appeared that some of the varieties would yield well in 
spite of infestations that averaged 10 borers to a stalk. 

Insecticidal control of the European corn borer: The problems Involved 
and some experimental results, C. H. Batchbldeb and D. D. QuesteIi (Jom\ 
Econ, Ent, {19S1), No. 6, pp. 1152-1167, pi. 1).—This is a report upon the 
feasibility of employing insecticidal sprays as a means of controlling the 
European corn borer during the early phase of an infestation before the insect 
adopts the tunneling habit. The more important problems encountered in the 
use of insecticides for such a purpose included timing of applications due to 
variation in the period of oviposition, maintenance of a spray cover in import¬ 
ant feeding areas such as interfoliar spaces, and application to tall varieties of 
late-maturing corn infested by the second brood in the two-generation area. 
Laboratory and field tests of insecticidal agents indicated that a suspension of 
acid lead arsenate in 1 per cent parafiSn-oil emulsion was the most useful. The 
value of such a combination is attributed to depression of the surface tension 
of the material, which leads to further penetration of lead arsenate into inter- 
foliar spaces where tlie insect habitually feeds during early Instars. 

A preliminary report on large-scale bait trapping of the oriental fmit 
moth In Indiana andl Georgia, W. P. Ybttkb, jb., and L. P. Steineb (Jour. 
Econ. Ent, 24 (1981), No. 6, pp. 1181-1197 ).—^This is a report on two 500-acre 
bait trap experiments against the oriental fiaiit moth Initiated in 3930, oue 
at Vincennes, Ind., and the other at Cornelia, Ga. 

“At the former locality a molasses-cltral bait failed to give any evidence 
of control. At Cornelia a peach Juice-granulated sugar combination appeared 
to somewhat reduce the infestation; however, the light infestation and the 
unusual seasonal conditions ai>parently so affected the results that they are 
not convincing. The overwintering brood appeared larger in the baited area at 
Vincennes and in the unhalted area at Cornelia. A total crop failure in In¬ 
diana together with severe drought conditions complicated results. A large 
number of other possible bait solutions were tested at each locality. Among 
414 solutions tested at Cornelia, over 40 proved supeilor to that used in the 
large area. The latter was loss than 25 per cent as attractive as an ethyl 
oinnamate-medium brown sugar combination. At Vincennes the most attrac¬ 
tive solution was a combination of methyl cinnamate and brown sugar. 

“At Cornelia, 09 and 78 per cent recoveries were made within 5 days of 
marked moths released inside a 14-acre experimental block. Ten per cent 
of a release made in an unbaited peach orchard more than % mile away was 
recovered in this small block. The average distance traveled was % mile. 
There is evidence that following emergence many oriental fruit moths travel 
more than 200 yds. before beginning to oviposit. Very few eggs were de¬ 
posited by moths before their capture. Experiments with released moths in¬ 
dicate that a small baited block containing 1,000 traiJs or less, if surrounded 
by unbalted peaches, may draw more moths from the unbolted territory than 
were naturally present in the orchard baited. At both Vincennes and Cor¬ 
nelia the small 8- and 14-acre blocks containing experimental solutions aver¬ 
aged, respectively, 12 and 5 times as many moths per trap as the large OOGacre 
areas.” 



652 


BXPEEIMENT STATIOE' BEOOBD 


[Vol. 6C 


Feeding tents of anopheline mosquitoes with legumiuous plants, G. H. 
Bradley {Jour, Boon. But, 24 (1931), :^o. 6, pp. 233) .--The author’s ob¬ 
servations Indicate that mosquitoes do not feed to any extent on either the 
blossoms or foliage of legumes, that legumes are not attractive to mosquitoes, 
and that when confined in cages with legumes mosquitoes obtain little, if any, 
sustenance from the plants. It is concluded that in the case of our principal 
malaria vector Aaopheles quadrimacutatm Ray, at least, there is little like¬ 
lihood of its ever obtaining this sustenance by feeding on legumes. 

Experiments with copper carbonate, lead arsenate, and other compounds 
against the Mediterranean fruit fly in Florida, B.. L. Miller and O. C. Mc- 
Bbedb (Joui\ Econ, Eiit, 24 (1931), No. 6, pp. 1119-1131, figs. 2).—Copper car¬ 
bonate in a solution of sirup and sugar was found to be almost as toxic to 
the Mediterranean fruit fly as was lead arsenate. Many copper compounds 
and others were found to be quite toxic. Toxicity was reduced by low tem¬ 
perature, low concentration, and alkalinity of the insecticide mixture. The 
kill was slower with flies that had previously fed well on normal food, and 
it was reduced by reducing the area covered by the Insecticide. Humidity, 
light, and pressure affected toxicity very little. Copper carbonate had little 
effect on citrus trees or fruit, whereas lead arsenate caused many leaves to 
drop and reduced the anhydrous citric acid. 

The pale-striped flea beetle, a pest of young seedling onions, C. J. Drake 
and H. M, Habbis (Jour. Boon. JBJnt., 24 (1931), No. 6, pp. 1132-1137, figs. 2).— 
This is an account of the pale-striped flea beetle as a pest of onions In Iowa, 
The work of the larvae of this pest is generally overlooked by the grower or Is 
confused with that of the various species of onion maggots, due largely to the 
fact that they are small and difSicult to find, feed beneath the surface of the 
soil on the outside of the plantlet, and remain in the ground when the seedling 
is pulled out by hand. In one field investigated June 5 in Mitchell County their 
feeding had resulted in the total destruction of 8 acres of seedling onions. In 
another field of 13 acres the loss was conservatively estimated at 75 per cent 
of the young plants. On a farm adjoining the latter field the larvae had taken 
about 10 per cent of the seedlings in a 20’acre field. 

Apiculture, H W. ^^lubbts (Alaska Stas. Rpt. 1930, pp. 36, 37).— A. brief ac¬ 
count Is given of the history of colonies of bees Introduced into Alaska and the 
winter losses that have followed. It is concluded that when bees are to be 
overwintered in an unheated building In Alaska they should be protected against 
dampness by placing a super or a half super filled with dry moss immediately 
over the frames. At Haines, about 500 miles southeast of Anchorage, in south¬ 
eastern Alaska, three of five colonies kept in an open shed with plentiful stores 
survived the winter of 1929-30. From these, three new swarms emerged dur¬ 
ing the summer of 1930, two colonies dying during the summer. Yields of only 
60 lbs. of honey w^ere obtained during the summer, this having been about 
one-fourth of the usual amount. A colony of bees purchased in the spring of 
1929 by a resident of Wrangell primarily for cross-pollination of his fruit ti*ees 
produced one new swarm and yielded 210 lbs. of honey during that season. 

A discussion of Smith and Flanders’ Trichogramma fad query, A. W. 
Mobbill (Jour. Econ. Ent., 24 (1931), No. 6, pp. 123^-1273).— This is an analyti¬ 
cal review of the contribution previously noted (E. S. B., 06, p. 856), 

Studies of insect pests (South Carolina Sta. Rpt. 1931, pp. 63-73, 99-101, 
figs. 3). —The occurrence of the Japanese beetle In South Carolina is reported, 
4 living sperimens having been caught in baited traps in June, 1981, at 
Charleston. 

In a study of the southern cornstalk borer at Clemson College and at Florence 
by O. L. Cartwright, the difference in 1931 In time between initial appearances 
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()f comparable stages of its life cycle was foniicl to be from 5 to 11 days. Three 
general emergence periods of adult moths were observed both at Florence and 
Olemson College, although the third emergence at Clemson College was com¬ 
paratively small. A large percentage of first-generation larvae at Clemson 
College entered hibernation, as did a very large percentage of the second brood. 
Seventy-seven per cent of the larvae under observation from eggs of the first 
generation laid on or after July 0 assumed overwintering conditions and pre¬ 
pared for hibernation. At Clemson College pupae producing first-flight moths 
averaged 19 days for their pupal periods, with a maximum of 28 and a mini- 
mum of 13; second emergence pupae averaged 11.96 days; and the third averaged 
13.66 days. Ovipositlon at Olemson College for 121 cages averaged 294 eggs 
per female, with a maximum record of 627 eggs. This borer was found in the 
field feeding in sorghum and in a species of grass, PaapaUim sorol)iculatmi. 
Its life cycle at both localities is graphically illustrated in chart form. Infes¬ 
tation of 100 per cent of the stalks, with 90 per cent containing live borers, and 
a population of 3,150 larvae per 1,000 stalks was discovered during the winter 
of 1930 at Florence. 

A study of the life history of the corn billbug Calendra callosus at Florence 
during the jear by Cartwright revealed the fact that iz is able to live through 
two years and lay eggs throughout two growing seasons. 

In obsers’titions of the Mexican bean beetle by F. Sherman, 33 per cent of 
the 500 beetles in each of two cages placed in a sheltered location in a wooded 
ravine in late September survived, while only 2 per cent of 600 in a similar 
cage with similar material inside placed in an exposed location on top of a 
hill at the same time survived. The period of emergence extended from April 
13 to June 17, 1931, but the vast majority emerged from May 22 to June 15. 
Tests were made of insecticides for control of the Mexican bean beetle, in 
which magnesium arsenate, calcium ai‘senate, and barium fluosilicate were 
used, mixed with hydrated lime as dry dust applications and also mixed in 
water as a liquid spray. The use of magnesium arsenate at the rate of 1 lb. 
to 3 lbs. of lime as a dust and also 1 lb. to 50 gal. of water gave good results. 

In spraying work with potato by Sherman the highest yield was obtained 
from the plat to which poisoned Bordeaux mixture was applied. 

A brief account is given of control work by W. C. Nettles with the oriental 
fruit moth, particularly the Introduction of parasites. A report of studies of 
this pest by Eddy and Nettles has been noted (B. S. B., 66, p, 63). The coloni¬ 
zation of Macrocentrus anoylivora in the State was continued during the year, 
and colonies were liberated in 20 orchards. The parasite Glypta rufiscutelJcaria 
was introduced from New Jersey and liberated in orchards. 

Work wlUi the codling moth Is also reported upon by Nettles. Studies of 
the past two seasons indicate that it normally produces three generations per 
season in South Carolina, with also a partial fourth generation which has not 
done serious damage. The percentage of parasitism of the eggs by THcho- 
gramma minutum Kiley increased from 17.4 per cent for the first generation 
to 54.7 for the second and 67.5 for the third. Preliminary studies were under¬ 
taken by Cartwright and Nettles to determine the strain or strains of T. 
minutum which are active in the Slate and to obtain data on the relative 
fecundity of these native strains. The complete data obtained indicate but 
slight dlfCerence in developmental periods between the form imported from 
Ohio and the South Carolina form, but show a noticeable difference in the 
fecundity of the two in favor of the South Carolina form. 

Pr^iminary experiments with thrips on seedling cotton, reported upon by 
J. G. Watts, indicate that the several species imifiicated, including the tobacco 
thrips previously reported upon (B. S. B., 65, p. 155), are about equally a;f- 
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fected by the several sprays and dusts tested. Nine complete generations of the 
flower thrips, one of the species discovered in deRlructiv<‘ mimbors on cotton, 
were reared in the laboratory from April IG to Soi>tembor 13. Details of its 
life cycle are shown in chart form, and the average duration of the several 
stages in tabular form. In control work with sprays, pyrethrum at a strength 
of 1 part to 400 parts of water gave a considerable decrease in the number of 
thrips and gives promise as a control material. Pyagra at a strength of 1 part 
to 400 parts of water gave questionable results, but the effect was improved 
when soap was added at the rate of 1 cu. in. per gallon of liquid. Nicotrol, a 
strength of 1 part to 200 parts of water gave some decrease of thrips. Nico¬ 
tine sulfate at a strength of 1 part to GOO parts of water did not give very 
convineing results, but a combination of Penelrol and nicotine sulfate was 
promising. In preparing this, 20 parts of Penetrul were combined with 1 part 
of nicotine sulfate and of this solution 1 part was mixed with 200 parts of 
water. In work with dusts, sulfur, talc, and calcium arsenate were each tried 
without encouraging results. A mixture of equal parts of pyrethrum and talc 
gave some degree of control. A mixture of equal parts of pyrethrum and 
hydrated lime gave considerable reduction In thrips and gives some promise. 
It is pointed out that cultural practices play an important part in efforts to 
control thrips, as several full-planted grains harbor several species of thrips 
through the winter. 

An account of boll weevil activity in cotton fields by the Pee Dee Substation, 
as determined in ci>operative work with the U. S. D. A. Dureau of Entomology, 
the results of poisoning, and observations of emergence from hibernation cages, 
by F, F. Bondy, are also noted. In poison tests, infestation counts showed the 
1:1:1 molasses mixture to give good early control; when this was followed 
by calcium arsenate a good control w'as secured throughout the growing 
season. Calcium arsenate dust applications alone gave good control through¬ 
out the season, but sodium fluosilicate failed to control the weevil in these 
tests. In hibernation work, 5.98 per cent of the 20,000 weevils placed in 48 
cages between September 1 and November T emerged during the season, as 
compared with 4,8 per cent in 1930 and 14.2 per cent in 1929. 

The use of insecticides on pineapple plants in Hawaii, W. Caiwer (Jour, 
Econ, EnU M (1931), Ko, 6, pp. m3--Wj2, pis, 2).—In work conducted at the 
Hawaiian Pineapple Canuers’ Experiment Station, the use of oil emulsions 
proved to be a satisfactory method of control against the pineapple mealybug. 
The search for suitable parasites, how^ever, is being continued. 

Some observations on electrified screens and traps, li. W. WiaLs (Jou)\ 
Econ, Ent, 24 (1931), Ao. 6, pp, 1242-1247, pi, 1), —Tests made of electrllied 
screens and traps as compared with the much used trap of the cylinder type 
are reported upon. The respective catches obtained are analyzed by species 
and percentages given, as are recorded observations on rather complete instal¬ 
lations of electi-ified screens on farm buildings and general observations from 
intimate experience with their use experimentally. 

The adhesive strength of arsenical insecticides, I. A. Paefentjev (Jour, 
Econ, Ent, 24 (1931), Xo, 6, pp. 1261-1263)An apparatus is described, the use 
of which has been found very practical and convenient for measuring tin' 
comparative adhesiveness of dry powder insecticides. 

Some factors affecting the composition of dry lime-sulfur solutions, 
D. B. Buixis (Jour, Econ, Ent, 24 (i93l). No. €, pp, 1247-1252)Thin Is a re¬ 
port from the Orgeon Experiment Station of a stiidy made of the factors 
affecting the composition of solutions made from dry lime-sulfur. 

solutions of dry lime-sulfur for 
scallcidal vnrpoaes may be Increased, first, by allowing a longer time for solu- 
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tion to take place; second, and most important, by increasing the temperature 
of the water used to prepare the solution; and third, and less Important than 
temperature, by improving the monosulflde: sulfide ratio through increasing 
up to about 50 lbs. the amount of dry material added to each 100 gal. of water. 
A combination of temperature increase and Jiighor concentration of dry ma¬ 
terial produces a spray solution, the analysis of which approximates very 
closely that of a good quality liquid lime-sulfur, and it is believed that when 
used at equivalent strenglli should give as satisfactory control of scale 
insect b."’ 

Use of wetting or degumiuing agents in the removal of spray residues 
from apples, H. C. McLk^n and A. L. Wiser {Jour, Eeon, Ent., 2i {WSl), 
No, 6, pp, 1Z55-1261, pi, 1), —Numerous experiments conducted at the New Jersey 
Experiment Stations led to the development of a new method of removing spray 
residues from fruit. “By tlie addition of a textile wetting or degumming 
agent to a hydrochloric acid cleaning solution, it was found iwssible to eco¬ 
nomically and satisfactorily remove arsenical residues from New Jersey apples 
receiving six to eight heavy applications of lead arsenate in cover sprays, of 
which one to foin* contained oil emulsion. A heated cleaning solution was 
necesssary only in one Instance. Kapid and effective contact is established 
between the acid and lead art'enale by the use <»f welling or dogumming agents.” 

ANIMAL PEODUCTION 

[Nutrition studies at the New York Cornell Station] {New York Cornell 
tit a. Rpt IQSlf p, 31), —^Two studies are noted. 

The effect of cellulose on the fccat concretion o/ water and the ahsorpilon of 
phosphorus from the intestinal tract, C. M. McOay and B. R. Sehgal.—^In studies 
with rats it was found that when 20 per cent by weight of the food of an other¬ 
wise adequate diet consisted of cellophane, the fecal bulk was increased about 
three times. The water excretioji in the feces also increased about three 
times, and the amount lost in this manner was about the same as wJien equal 
amounts of bran, beet pulp, alfalfa hay, timothy hay, and agar-agar were fed. 
Both tricaleium and mouocalcium phosphate were slightly less efficiently ab¬ 
sorbed In tlie presence of 10 per cent of cellophane. 

Fish meal studies, —In studies with rats L. A. i^iaynard and O. M. McOay 
found that vacuum-dried eod-aud-liaddock meal was ricli in vitamin A, while 
flame-dried and steam-dried meulniden meals showed little, if any, of this 
vitamin. Orowtii studies showed the proteins of the vacuum-drictl product to 
1)6 superior to those of the flame-dried menhaden, while the steam-dried meal 
was intermediate in this respect. There were also indications that the vacuum- 
dried meal was superior in r^ard to one or more of the substances in the 
vitamin B complex. 

B. H. Schneider found that the proteins of the vacuum-dried meal and the 
steam-dried menhaden meal were sui>erior in both digestibility and biological 
value to those of flame-dried menhaden meal for rats, and preliminary results 
with pigs confirmed these results. 

Commercial feediing stuffs, L. S. Walsusb and E. F. Bovoe (Vermont 8ta, 
Bui, 337 (1931), pp. 55), —^This is the usual report of the analyse'^ for protelu> 
fat, and fiber of 1,T48 samples of feeding stuffs collected for official inspection 
during April and August, 1931. The brands fulfilling their guaranties and the 
analyses of brands failing to meet their gutiranties are listed (E, S. B., 6fl, 
p.161). 

[Cattle studies at the Fairbanks Station], H. W. Alberts {Alaska Bias, 
Rpt. 1930, p. 33, fig. 1). —During the winter the Gallow-ay-yak hybrids consumed 
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an average of 2 tons of oat straw and 500 lbs. of oat bay. A >ali cow fattened 
on peas and oat bay was slaughtered and found to be in excellent condition, 
Tbe live weight of the animal was 680 lbs. and the dressed weight 365 lbs. 
The meat was much lifee beef in appearance and taste. 

[Beef cattle experiments in Colorado], G. B. Moetout (Colorado 8ta» Rpt* 
1931) pp. 15,16), —^Two of these studies have been continued (E. S. B., 63, p. 556). 

Summer fattening experiment 'icHK cattle, —^Beef calves that had been car¬ 
ried through the winter on roughage were fed during the summer on alfalfa 
and Morton’s pasture grass mixture with and without a heavy feed of linseed 
meal and cottonseed nieaL Two lots of cattle were also fed in dry lot with 
and without a protein supplement. The heavy protein feed had no effect on 
the color of the fat. The highest net returns were secured from the cattle 
pastured on alfalfa, and the next highest from those pastured on the grass 
mixture without protein supplement. 

Winter maintenance experiment iclih pasture cattle, —Stacked beet tops, 
although furnishing a satisfactory, cheap roughage, were not so eflicient as 
corn silage. The tests indicated that stacked tops, after going through the 
fermentation process, could be fed without harmful effects. 

Wintering experiment loitli lieifer calves, — S. groui> of 9 heifers fed during 
the winter on North Park hay and 0.5 lb. of cottonseed cake per head daily 
weighed 96 lbs. more than similar heifers receiving no cake. 

Wintering test of beef cattle, E. D. Kyzer and T. M. Clybtjun (South Caro¬ 
lina Sta, Rpt, 1931, pp, 87, 88),—A ration of sorghum silage, oat straw, and cot¬ 
tonseed meal was fed to a lot of 10 pnrebred Angus cows at the Coast Sub¬ 
station, while a similar lot received corn stover, oat straw, and cottonseed meal. 
The animals were successfully wintered on rations made up largely of dry 
roughage. The cost of wintering a cow of 112 days was $13.82 in lot 1 and 
$11.63 in lot 2. 

Molasses for fattening steer calves, P. Geblattgh (07mo Sta, Bimo. Bui, 15i 
(1932), pp, 7, 8).—Continuing this study (E. S. B., 64, p. 368), 5 lots of 20 calves 
each averaging approximately 405 lbs. per head were fed for 280 days. All the 
lots received 6.5 lbs. of silage, 1.5 lbs. of mixed clover and timothy hay, and all 
except lot 5 were full-fed shelled corn. The first 4 lots were fed 2 lbs. of a 
mixture of equal parts of linseed meal and cottonseed meal, while lot 5 received 
1 lb, of this supplement. Cane molasses was fed at tht‘ rate of 2, 1, 0.5, and 
1 lb., respectively, In the last 4 lots. Lot 5 was fed the same amount of corn 
at lot 3 with the addition of 1 lb. to replace the supplement. 

The average dally gains were 2.1, 2.2, 2.2, 2.1, and 2.1 lbs. per head in the 
respective lots. The calves in lot 2 were fatter than those In lot 1 after being 
on feed 4 months. Lot 3 calves did not equal lot 1 calves in condition until they 
had been on feed 7 months, while lot 4 approximated lot 1 in gains, growth, and 
condition throughout the test. It was found that 2 lbs. of molasses was too 
much for economical fattening of calves. Lot 5 did not gain as well as the other 
lots during the first 6 months of the lest, but during the latter part gained 
exceptionally w^l and finished as one of the most desirable lots. 

[Sheep studies at the New York Cornell Station] (Neio YorJc Cornell Sta, 
Rpt 1931, pp. 32-34) —Some of these studies have been continued (E. S. B., 64, 
p. 659). 

The relation of feeding and management to the “ stiff lamT) ” trouble, J. P. 
Wlllman, S. A. AsdeU, W. T. Grams, and W. A. Hagan.—In this year’s test the 
ewes were changed from lot 1 to lot 2 and vice versa, and a few additional 
ewes were added to both lots. All of these ewes had been the dam of at least 
one stiff lamb” previonsb’. About 40 per cent of the lambs in lot 2 became 
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characteristically stiff and showed the typical muscular lesions on post-mortem 
oxamimitioii. No “ stiff lambs were found in lot 1. These results indicate 
that “stiff lamb” disease may be caused or prevented bj' feeding and man¬ 
agement. 

The effect of docking and castrating male lanibB on the gains and the value 
and quality of the cat'casses as food, R. B. Hinman, J. P. WiUman, and C. B. 
Schutt.—^During a 98-day feeding period there was no significant difference in 
the gains of ram and wether lambs fed the same ration. 

A comparison of various instruments for docking lamhs, J. P. Willnian.— 
There was no significant difference in the gains made by lambs docked either 
^^ith a sharp knife, the emasculator, or the emasculatome, or of lambs left 
undocked. The wounds from docking with the emasculator did not heal as 
quickly as did thOf>e made by the other methods. 

Winter lamb-feeding experiment at Akron, G. E. Moeton {Colorado 8ta. 
Idpt, 1931t p. 17). —Sudan meal was found to be a valuable home-grown protein 
feed, and when used in equal parts with cottonseed meal gave very satisfactory 
results. In these tests hog millet was found to be 83 per cent as valuable as 
corn. “ Native ” and “ western ** lambs gained at approximately the same rate, 
and the cost of the gains was about the same. Wether lambs gained faster, 
required less feed, and the feed cost per unit of gain was lower than with ewe 
lambs. 

Length of feeding period and plane of nutrition as factors in lamb 
feeding, A. D. Weber, W. J. Loeffel, and M. Peters {Nebraska 8ta. BuL 262 
{1931)y pp. 39, figs. 11). —Continuing this study (E. S. R., 65, p. 858), the two 
tests showed that lambs fed alfalfa hay only for 56 days remained thrifty but 
gained only 1.5 lbs. per head. During the subsequent 84-day full-feeding pe¬ 
riod they gained 7 lbs. more per head than similar lambs that had not been on 
a maintenance ration. The former lambs ate the same amount of com and 
twice as much hay as lambs full-fed for 84 days. A maintenance period before 
instead of after full-feeding resulted in the consumption of more hay and 
less grain, the lambs were more uniformly finished, and it was the most effec¬ 
tive manner of prolonging the feeding period. 

Full-feeding corn and alfalfa for 84 days produced the best grade of car¬ 
cass, and further feeding decreased the grade. Holding full-fed lambs to con¬ 
stant weight kept the carcasses within the desired weight limits, but the grade 
of carcasses deteriorated. Lambs on a maintenance ration for 66 days and 
lull-fed for 84 days produced carcasses of desirable weight and quality. 

The accumulation of kidney fat increased the percentage of loin as lambs 
fattened. The percentage of rack remained quite uniform at 9.5 per cent, 
while the percentage of leg decreased with increased fatness. The percentage 
of bone in the short rack decreased from 21 to 12 per cent as the finish in¬ 
creased. Full-feeding tended to decrease the percentage of water in the tissues 
and to some extent the percentage of protein and ash, while the ether extract 
increased. Maintenance feeding reversed this proces»s. 

Choice carcasses were found to contain 44 per cent of fat, good carcasses 
36.5 per cent, medium 30.6, and common carcasses 28 per cent of fat. FoRow- 
ing maintenance there was no apparent softening of the kidney fat as indi¬ 
cated by the refractive indexes. Cooking losses through evaporation remained 
fairly constant at 8 per cent Dripping losses appeared to be directly corre¬ 
lated with degree of fatness varying from 3.03 to 7.83 per cent Roasting time 
for legs was approximately 30 minutes to the pound regardless of weight or 
fatness. The fatter roasts seemed to have a more desirable flavor of both 
fat and lean. The amount and richness of juice had some correlation with 
fatness. 
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[Swine tests at the Matanuska Station], H. W. ALBERrb ( Ua%1ca R})t. 

PIK 20. fly. 1 1 . —('’ontinuinc* this work (E. S. R., 64, ]>. 759), a ^roup of 
o sows and 4 banws iiveragfiiig 48 and 41.5 lbs. per liead, roM>oclivol,\, wej*o 
turned on oat, pea, and rape pasture on July 1, In addition each animal 
received approximately 2 lbs. of skim milk and 1 lb. of a mixture of ground 
barley and oats. By September 15 the barrows had made average gains of 
56w6 lbs. and the sows 58.6 lbs. At this time tbe grain supplement was in¬ 
creased to 2 lbs. and the skim milk to 3 lbs. per pig daily. Prom F^eptember 
15 to October 15 the barrows gained 8.7 Ibh. and the sows 18.4 lbs. per head. 

[Swine studies in Colorado], G. E. Morton (Colorado Sta. Rpt, 19S1, PP. id, 
i7).—^Three studies are noted. 

Pea field hog feeding experiment. —^Pea field pasture alone proved to be 
unsatisfactory for swine. On such feed it required 931 lbs. of peas to produce* 
100 lbs. of gain. Barley was found to be a valuable supplement to pea-field 
pasture. A protein supplement was essential for this type of feeding, and 
alfalfa meal proved to be satisfactory under these conditions. 

S^ummer pig feeding experiment at Akron. —^A group of 40 pigs self-fed 
grain for 140 days on a succession of annual pastures, including fall-sown 
rye, spilng-sown barley, and Sudan grass compared favorably in rate and 
economy of gains with similar pigs fed the same ration In dry lot. 

Winter pig feeding experiment at Akron. —Continuing this study (E. S. R., 
62, p. 254), millet did not show as high a feed replacement value as previ¬ 
ously because of the better grade of corn used and also because the millet 
was not completely ground. A mixture of grains again Increased the palala- 
bility of the ration, while a protein supplement was found necessary for best 
results. The mixture of tankage, cottonseed meal, and alfalfa meal proved to 
be somewhat bulky for the small pigs. 

Field peas for fattening pigs, H. B. Osuanu and G. E. Morton (Colorado 
fita. BuL 381 ( 1931 ), pp. 18 . flgfi. 3). —^Two feeding tests were conducted to deter¬ 
mine the value of different feeds and combinations of feeds and also the 
value of different supplements to grain rations for fattening pigs on pc^a 
fields. In the first test 9 lots of 10 pigs each, averaging about G3.5 lbs., were 
fed for 105 days, while in the second test 9 lots of S pigs each, averaging 
SO.tj lbs., were fed for 98 days. 

The iH'suits of tliese two studies showed that unsupplemeiitod pen-field pas¬ 
ture produced poor and une(*onomical gains. Barley was found to bo a good 
gi'uin supplement, while alfalfa meal, tankage, and skim milk costing U‘ss 
than ill cts. per hundredweight were satisfactory protein supplements. Cnil 
pt>tatoes apparently had a benefichil effect upon tbe pigs and also reduced the 
cost of gains. 

[Swine studies at the New York Cornell Station] (New York Cornell flta. 
Rpt. 1031 , pp. 34 . 35).—Two studies are noted. 

Prevention of anemia in suckling pigs.—Continuing this work (E. S. R., 64, 
p. 664), J, P, Willraun and C. M. McCay found that pigs usually did not be¬ 
come anemic if they were drenched at least twice a week for the first 4 weeks 
of their lives with a solution of crude ferrous sulfate and if they had free 
access after 14 days to a feed mixture containing 0,1 lb. of ferrous sulfate per 
100 lbs. of feed. Painting the sow’s udder three times daily with a con¬ 
centrated solution of ferrous sulfate also prevented anemia, although the 
hemoglobin in the blood of such pigs was less than in that of pigs that were 
drenched. Adding iron salts to the feed or to the feed und water did not 
prevent anemia. 
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McCay and Willman compared a highly purified ferrous sulfate (free from 
copper) with a crude ferrous sulfate (containing traces of copper) and found 
no difference in their ability to prevent anemia. However, it was possible that 
the milk or other feeds consumed contained copper. 

Ground grope seeds for aicine, F. B. Morrison and J. P. Willman.—Grape 
seeds,” a by-product of the manuCacturo of grape juice consisting of the 
ground seeds and skins of grapes, was found to contain 47.1 per cent of fiber. 
When used as a feed for pigs, this product did not have sufficient feeding value 
to justify its use when used as the sole fee<l or when forming from 60 to 75 
per cent of a mixture with hominy feed, fish meal, linseed meal, and chopped 
alfalfa hay. 

[8wine studies in South Carolina] (South Carolina Sta, Rpt. 1931^ pp. 40, 
J'/, <S‘6*, «S7, fia. 1),—Several studies, some of which have been continued 
(E. S. R., 64, p. 663), are noted. 

Protein supplements to com for fattening liogs in dry lot, E. G. Godbey.—^In 
this test free choice feeding produced somewhat faster and more expensive gains 
than hand-feeding when a soybean supplement was fed. When cottonseed meal 
was used the two methods of feeding resulted in approximately the same rate 
of gain, but the free choice pigs consumed less supplement and made somewhat 
more economical gains. The cottonseed meal mixture when fed either by hand 
or free choice produced larger and more economical gains than the soybean meal 
mixture. 

A study of the influence of soybeans when fed with limited and full rations 
Of com and corn and tankage on the hardness of fat in hogs, E. G. Godbey.— 
(^om and tankage was fed in both limited and full amounts to 6 lots of pigs 
on green soybean and alfalfa pasture during the first part of the test and full- 
fed free choice during the last part. The pigs on forage made faster, and more 
economical gains than the check lot. Soybean pasture produce<l cheaper and 
more rapid gains than alfalfa. The pigs which receive<l 2.6 per cent of coni 
and tankage (14:1) on soybean pasture to 100 lbs. of live weight and com and 
tankage free choice thereafter made the most rapid and economical gains in 
this test 

Forage crops for fattening hogs, E. D. Kyzer and T. M. Clyburn.—^At the 
Coast Substation 4 lots of 10 pigs each were full-fed corn, fish meal, and min¬ 
erals on l-ucre plate of the following forages: Rape, barley, Austrian peas, and 
a mixture of oatwS, rye, and barley, A check lot was fed the same ration In dry 
lot. The pigs required the following number of days to reach 200 lbs. of live 
weight from an average Initial weight of 68 lbs.: Barley, 80 days; rape, 82 
days; dry lot, 85 days; mixture, 86 days; and Austrian peas, 02 days. The 
most economical gains were made in the barley lot, followed in order by rape, 
mixture, dry lot, and Austrian peas. All the forages were readily consumed 
except Austrian peas. 

Barley as a grain for the w'Ork horse, M. W. H^bpeb (Few York Cornell 
Sta» Rpf. i931, p. 32). —One horse in each of seven teams was fed a grain ration 
consisting of 50 per cent of rolled barley and 60 per cent of rolled oats, while 
Its team mate received a mixture of 50 per cent of rolled barley, 40 per cent of 
hominy meal, and 10 per cent of bran. During the preliminary feeding two 
horses rec^ving the barley-homlny-bran ration had slight digestive disturbances, 
but after the animals became accustomed to their feed neither ration had anj* 
bad effects. While both rations were palatable, the barley-oats mixture was 
somewhat more efficient in maintaining body weight. 

Prevention of growth of spurs on male birds, L. W. Smith (South Caro¬ 
lina Sta, Rpt. ISSlf pp. 85, 86, fig. 1). —^A total of 64 mule chicks wore treated at 
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from 8 to 12 weeks of age to prevent the development of spurs. At this age 
the spur cap was removed with a knife, and when the blood started to flow a 
small amount of potassium hydroadde was applied by rubbing into the wound. 
At 6 months of age no spurs had developed. 

Calcium and phosphorus requirements for growing chicks, I, n, W. 0. 
Tully, S. M. EOluge, C. W. Oabsick, and R. B. Robbets (Poultry 8oi,, 10 (19S1), 
No. 6 , pp. 299-318, figs. 2). — ^The Indiana Experiment Station reports results of 
two studies. 

I. Studies ioith salt mixtures under rachitic conditions (pp. 299-309).— 
The general plan of the four trials in this study as regards the varieties of 
chicks used and the methods of selection, feeding, and management was the 
same as previously noted (E. S. R., 59, p. 567). The mineral mixtures used 
in the various lots were either McCollum’s Mineral No. 185 or modifications 
of it. 

It was found that these mineral mixtures, when used with a semipurified 
ration in the absence of vitamin D, did not produce satisfactory growth or 
normal bone formation. When vitamin D was added, the chicks approached 
optimal growth. In the absence of vitamin D, 6 or 8 per cent of a mineral 
mixture with a calcium-phosphorus ratio of 1:0.608 produced better results 
than 4 per cent of the mixture. In this study good growth was not obtained 
when young chicks were fed a mineral mixtui*e made up chiefly of dibasic 
calcium phosphate, either with or without an adequate supply of vitamin D 
in the form of irradiation. 

II. Studies with natural minerals under rachitic conditions (pp. 310-318).— 
In this phase of the study four trials were conducted with Barred Plymouth 
Rock chicks using natural minerals as sources of calcium and phoi^horus. 
The results showed that oyster shell and steamed bone meal or limestone 
grits and steamed bone meal were superior to mineral salts as sources of 
calcium and phosphorus in the absence of vitamin D. A calcium-phosphorus 
ratio of about 1:0.3 produced the best results. Limiting the phosphorus con¬ 
tent of the ration to 0.66 or less per cent noticeably reduced the rate of growth. 
In these studies no combinations of minerals were found that would prevent 
rickets in the absence of vitamin D. 

Oaldam phosphorus metabolism in the chicken.— m, The influence of 
cereals and vitamins (A and I>), E. J. King and G. E. ttatj. (Poultry SoL, 10 
(1931), No, 6 , pp. 332-352, figs. 3). — Continuing this series (B. S. R., 65, pp. 658, 
877), 8 lots of 30 chicks each were fed for 12 weeks a basal ration composed of 
yellow com, wheat, meat meal, buttermilk powder, calcium carbonate, and salt. 
Lot 1 received the basal ration only, while the remaining lots received in addi¬ 
tion 1 drop of 260 D irradiated ergosterol per bird daily; 1 drop of carotene in 
olive oil solution; 20 per cent of ground oat groats; 20 per cent of ground oat 
groats and 1 drop of irradiated ergosterol; 20 per cent of ground oat groats 
and 1 drop of carotene; 20 per cent of ground oat groats, 1 drop o‘f ergosterol, 
and 1 drop of carotene; and 20 per cent of boiled oats, respectively. 

Normal birds were produced when 1 drop of irradiated ergosterol per bird 
daily was added to the rachitic-producing basal ration. The addition of oat¬ 
meal to the ration resulted in a more severe rachitic condition of the birds, 
but the ergosterol tended to overcome this influence of the oatmeal. Adding 
vitamin A in the form of carotene did not improve the condition of the birds. 
Prolonged boiling of oats with hydrochloric acid, without subsequent dialysis, 
seemed to render the anticaldfying property of the oats more available. 

The vitamin A content of a ration andl the antirachitic potency of ir¬ 
radiated ergosterol, W. 0. Russell and D. Klein (Poultry Sci., 10 (1931), 
No. 5, pp. 259-374, fig. 1). —^At the New Jersey Experiment Stations, White 
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W.vaadotte chicks were divided iuto 6 lots of 40 each, and all lots were fed the 
same basal riitiou. Dried carrots, which were used as a source of carotene, 
were prepared by drying thin slices in a warm current of air at from 45 to 
50® C. for 48 hours, and then ground. Lots 1, 3, and 6 received 3 per cent and 
lots 2 and 4 6 per cent of the dried carrots. Irradiated ergosterol in corn oil 
was prepared in 2 solutions, known as solution A, which was diluted to con¬ 
tain O.OOG mg. of sterol per cubic centimeter, equivalent to 15 rat units, and 
solution B containing 0.06 mg., equivalent to 150 rat units. Lots 1 and 2 
received 1 per cent of solution A, and lots 3 and 4 1 per cent of solution B. 
Lot 5 received 1 per cent of cod-liver oil. 

The percentage of ash in the bones from about 1 to 9 weeks of age did not 
show that 6 per cent of dried carrots enhanced the antirachitic potency of 
irradiated ergosterol sufficiently, even when it was used in an amount equal 
to 6 times the potency of cod-livor oil to make it equivalent in Its action to 
the latter substance. The increased dosage of irradiated ergosterol in lots 3 
and 4 caused an increase in the ash content of the bones as compared with 
lots 1 and 2. The inorganic phosphorus values of the lots which received 
ergosterol were generally higher than those of the basal group. The anti¬ 
rachitic factor did not occur in carrots in detectable amounts. 

Feeding moldy corn to young cliickens, S. E. Ronk and 0. W. Carbick 
{PouUry ScLj 10 (1931), 2s o. o, pp. 236-2^, ffys, 3), —^In this study at the Indiana 
Experiment Station two series of trials, using three groups of Barred Plymouth 
Rock chicks In each, were conducted to determine whether moldy corn could 
be safely fed. The good corn used graded as No. 2. Chemical analyses showed 
little difference in the two samples of corn. The moldy corn was found to be 
infected with species of Penicillium, Diplodia, Fiisarium, Mucor or Rhizopiis, 
Aspergillus, and undetermined organisms, including yellow bacteria. 

In these tests chicks receiving 20 i)er cent of moldy corn grew at the same 
rate as those fed 50 per cent of No. 2 corn. In each trial the pens receiving 
20 per cent of moldy corn grew somewhat faster than those receiving larger 
amounts, although there were no mortalities in lots receiving 30 and 40 per 
cent of such com. The tests also revealed no difference in tlie rate of growth 
of chicks kept on wire mesh floors and those with shavings for Utter, 

The control of cannibalism in battery brooders and fattening batteries^ 
J. S. Cabveb (Poultry ^ci.^ 10 (1931), No, o, pp. 375-277).—^At the Washington 
Experiment Station a natural-colored ruby Mazda 60-watt light was found to 
prevent cannibalism in chicks that had not acquired the habit and immediately 
arrestefl cannibalism in batteries where it was in progress. Such a lamp made 
it impossible for the chicks to distinguish blood on the shaft at the base of the 
new succulent rapidly growing feathers. The light should be arranged so that 
all the feed hoppers are lighted, but only a small amount of Ught is admitted 
to the battery compartments. Similar results were obtained by the use of a 
Kl^otlight with a medium red Transolene color media arranged on the ceiling, 
using a 200-watt bulb as a source of light. 

The selection of eggs and baby chicks for exhibition, C. Thompso:^ 
(2sfnc Jersey Stas, Hints to Poultrymcn, 20 (1931), No, 3, pp, -f, ftp, i).—Points 
to h(» considered in the sele(*tiou of eggs and baby chicks for exhibition pur¬ 
poses are discussed. 


DAIET PARaOirG—DAIETING 

I Dairy cattle experiments at the Matanuska Station], H. W. Ausbbts 
(Slaska Stas, Hpt, 1930, pp, Continuing this work (E. S. R., 64, p. 767), 

the average daily production of 6 Holstein cows during the first 100 days of 
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lactation was 39 lbs. of milk containini? 3.2 per cent of butterfat. During the 
same period 5 Galloway-Holstein cows produced an average of 41.2 lbs. of 
milk containing 3.9 per cent of butterfat. 

A feeding test was conducted to determine the ability of 12 dairy cows to 
make gains on locally grown feeds during the winter and on pasture during 
the summer. In the winter silage was fed at the rate of 30 lbs. and oat pea 
hay at the rate ol 12 lbs. per 1,000 lbs. of live weight, to which was added 1 lb. 
of equiil parts ground oats and ground barley for animals under 1 year of 
age. During the winter the animals made average daily gains of 181.2 lbs. 
and during the summer 1S3.3 lbs. per head. 

[Experiments with dairy cattlel (yetr York Conell tita. Rpt. 1031, pp. 
Several studies, some continued fE. S. R.. 64, p. 671), are noted. 

Proper amount of protein for dairy cows, B, S. Savage, B. S. Harrison, and 
S. H. Work.—^Tho cows receiving the 16 per cent protein concentrate during 
the first 40 weeks of the second lactation period averaged 9,558.1 lbs. of milk 
and 299,8 ll>s. of fat, those receiving the 20 per cent i>rotein mixture averaged 
9,690.8 ll)s. of milk and 318,9 lbs. of fat, and those receiving the 24 per cent 
protein mixture averaged 0,803.7 lbs. of milk and 306.8 lbs. of fat. The cows 
in the first lot inaintuiiied their condition and general health as well as the 
animals in the other lots, and the breeding efficiency of all lots was very high. 
It was concluded tljat a 16 per cent protein mixture when fed with good qual¬ 
ity mixed hay and corn silage at the rate of 1 lb. of concentrate to each 8.5 lbs. 
of milk produced as well as the higher protein mixtures. 

Raislnff dairy calves on dry concentrate mixtures, B. S. Savage and 0. H. 
(^rawford.—^Dry skim milk was compared with soluble blood flour alone and 
in combination with dry skim milk and also with a combination of corn sugar, 
white fish meal, and dry skim milk as supplements to a calf meal mixture. The 
dry skim milk alone produced greater gains in weight than any of the other 
protein supplements. The results also indicated tliat 22 per cent of dry skim 
milk was as effective for growth and development as larger amounts. 

^ Corn silage in the winter ration of yearling dairy heifers, E. S. Harrison anil 
X. A. Kahn.—^A ration of 3 lbs. of a 12 per cent protein grain mixture and 15 lbs. 
of good quality mixed hay was fed to a lot of 9 Holstein heifers, while a similar 
lot was fed 3 lbs. of the same grain, 8 lbs. of the same hay, and 20 lbs. of 
corn silage. Over a 24-weeks period the average daily gains in both lots were 
1.6 lbs. per head. There was no difference in the skeletal growth or develop¬ 
ment of the two groups. The addition of com silage did not materially im¬ 
prove the ration, and under average conditions of the State added to its cost. 

A comparison of heddiny materials for dairy coir a, B. 8. Savage and B. 
Albrectsen.~In a study with 24 cows and heifers bedded with different ma¬ 
terials for 2-weeks periods, it was found that when shavings were used the cost 
was 9.3 cts. per head daily, with chopped straw 3.4 cts., and with baleil straw 
2.5 cts. 

The influence of grain mixtures of different fat levels upon milh secretion, 
L. A. Maynard, C. M. McCay, H. H. William.^. P. J. Sehaible, and L, L. Mad¬ 
sen.—A group of 6 cows receiving a grain ration containing 7 per cent of fat 
produced more milk and fat than a similar group receiving the same mixture 
having its fat content reduced to 3 per cent by benzine extraction. 

The phosphorus distrihution in the hlood of lactating cows 0. M. McCay and 
L. A. Maynard .—A study of the blood of the above animals showed that the 
changes In the plasma lipid phosphorus which occurred with different levels 
of t&t intake and fat secretion were accompanied by similar changes In the 
total phosphorus of the plasma. The phoi^oUpids of the erythrocytes were 
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unaffected, and there were no apijreciable cliaii«;es in other phosphorus con 
btituents of the blood. 

Cfiangcit Uh the blood Ugida during laetation, L. A. Maynard, E. Ilarrlson, 
and O. 2ii. McOay.—Further work in this experiment confirmed the previou& 
findinsfft that the increase in blood lipids with the onset of lactation are not 
due solely to changes in food level but are a specific effect of mammary activity. 

Lactation aiudies irith laboratory animals, M. Kozlowska, C. M. MeOay, and 
L. A. Maynard.—^In studying the food factors which influence the secretion of 
milk in animals too small to be milked, the lactation period of the animals was 
prolonged by forcing the young to depend upon its mother’s milk for food after 
the normal weaning time. With this technic it was found that low protein 
levels brought about a marked decrease in tlie secretion of milk by rats main¬ 
tained on synthetic diets. 

[Dairy cattle studies in South Carolina] (South Carolina Sta. Bpt 1931, 
pp, lUif flg, 1), —^The results of several studies are noted. 

Corn silage vs. ground corn fodder for milk production, J. P. LeMaster and 
E. C. Eltin.—Using the double reversal method, 2 lots of 3 cows each were fed 
through 3 28-day experimental periods preceded by 10-day transition perioils. 
The same basal ration was fed to both lots. One lot received corn silage, while 
the other lot was fed ground corn fodder. These feeds were fed on the same 
dry-matter basis, and on this basis had practically equal feeding value. The 
silage was more palatable than the fodder, and there was a tendency for cows 
to refuse small quantities of fodder at times. 

Supplement (try feed requirements of caics on pasture, E. C, Elting and J, P, 
LaMaster.—^An unfertilized pasture, consisting largely of Beiiuud.i grass with 
some Dallis grass, lespedoza, and cari)et gi’ass. was stocked with 10 milking 
cows at the rate of one animal per aero. The average milk production per 
cow from May 6 to Octohor 13 was 19.7 lbs. per day. The daily supply of 
digestible nutrients requii*ed i)er head was 14.5 lbs., of which 10.8 was supplied 
by barn feeding and 3.7 lbs. from pasture. The pasture furnished 25.2 per 
cent of tlie nutrients obtained. The cows gained an average of 6.8 lbs. pt»r head 
during the season. 

The value of cottonseed meal as a supplementary feed for dairy calves, E. (\ 
Elting and J. P. LaMaster.—(Joutinuing this study (E. S. It., 64, p. 673), 3 
lots of calves that had been weaned at 60 days of age w’ere fed to 6 months 
of age on one or the other of 2 grain mixtures. Ration A consisted of gimnd 
jellow corn, ground oats* cottonseed meal, skim milk powder, and salt, and 
ration B of ground yellow corn, ground oats, cottonseed meal, and salt. Lot 1 
re(*eivetl ration A for C months; lot 2, ration A for 3 months and D for 3 
months; and lot 3, ration B for 6 months. At 1 month of age the <*alves were 

98.7, 98.6, aud 101.2 per cent normal for height ut withers, an<l 86.1, 96,3, 
and 100.4 per cent normal in weight in the respective lots. At H months of age 
the respective lots were 98.8, 100,5, and 9S.T per cent normal in height, and 

94.8, 110.1, and 102 per cent normal in weight. No scours or other abnormal 
conditions were apparent, and the calves were in excellent physical condition 
at 6 mouths of age. 

Whole cotton seed for dairy coics, J. P. LaMaster and E. 0, Elting,—In this 
study three tests were undertaken to determine the efficiency with which 
dairy cows could utilize whole cottonseed. The percentages of whole seeds 
recovered in the feces in the respective tests were 0.6, 0.1, and 0.2. These 
results showed that the loss due to whole seeds passing through the digestive 
tract was praeticully negligible. 
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A study of calcium and phosphorus ansimilation hy dairy coivi, J. P. LaMas- 
ter, E. i\ Elting, and J. H. Mitchell.—This study, which has been conUnued 
(E. S. R., 04, p, 673). was divided into two trials. The first trial was con^ 
ducted with two dry mature Holstein cows near the end of their gestation 
periods, and the second trial was made with the same cows during the third 
month of the lactation periods following the first trial. In trial 1 the ration 
used consisted of corn silage, chopped soybean hay, and a mixture of equal 
parts of corn-and-cob meal, ground oats, wheat bran, and cottonseed meal. 
The ration in the second trial was made up of corn silage, soybean hay, beet 
pulp, and a mixture of com-and-cob meal, ground oats, wheat bran, linseed 
meal, and cottonseed meal. In trial 1 the daily calcium balances were 10.21 
and 10.23 gm, and the phosphorus balances were 4.02 and 6.45 gm. for the 
respective cows. While producing approximately 66 lbs. of milk daily in 
the second trial, the respective cows had calcium balances of 11.1 and 5J22 
gm. and phosphoinis balances of 6,04 and 6.13 gm. dally. 

Preliminary feeding trial with citron or stock melons, B. W. Paires.—^At 
the Sandhill Substation a test was undertaken to determine the palatability 
of citron or stock melons and to compare them with soaked beet pulp in a 
dairy ration. Apparently the melons were quite palatable, for one cow con¬ 
sumed an average of 108 lbs. daily for 10 days and another cow ate 100 lbs. 
daily for a similar period. Neither animal seemed to tire of the feed. The 
melons contained only 4.8 lbs. of nutrients per lOO lbs., and it required 3.7 lbs. 
of melons to equal 1 lb. of beet pulp. Over a 10-day period milk production 
was lower when melons were fed than when beet pulp was used. 

The supplemental value of filsh meal as a feed for dairy cattle, M. H. 
Oampbeix (Vermont Sta. Buh S33 {1931), pp, 19) —Continuing this study (E. 
S. R., 65, p, 661), a lot of calves was fed a ration containing fish meal and was 
compared with a similar lot receiving linseed meaL The test was carried 
through two winters. There was no appreciable difference in the digestible 
protein and total digestible nutrients required per unit of gain in the two lots. 

When fed to milktng cows fish meal tended to lower the fat percentage of 
the milk, but had no apparent effect on total milk or on tlie solids not-fat fat 
content of the milk. Fish meal compared favorably with linseed meal and 
cottonseed meal on the basis of digestible protein and total digestible nutrients 
required to produce a unit of milk or butterfat. The fish meal was less palat¬ 
able than the other protein supplements. 

Calcium and phosphorus requirements of diairy cows.—Weekly baU 
ances through lactation and gestation periods, H. B. Er.i:.ENBEBGER, J. A, 
Ni!;WLA:!irDEB. and C. H. Jones (Vermont 8ta, Bui. 831 (1931), pp. 27, figs. IS ).— 
Continuing this study (B. S. R., 65, p. 561), weekly calcium and phosphoru.s 
balances through the entire lactation and gestation periods ha\e been com¬ 
pleted for 6 such periods on 5 medium to heavy milking cows. Bach animal 
ended its trial with positive balances. While mineral supplements shortened 
the negative balance periods, such periods appeared to he normal during the 
early part of lactation periods. The negative periods were overcome by rapid 
storage of minerals as the lactation and gestation periods progressed. 

Strawberries for ice cream manufacture, N. B. Fabbicius (Iowa Sta. Oirc. 
132 (1931). pp. 12 ).—This study was undertaken to determine the best method 
of flavoring straw))erry ice cream, the time to pick strawberries for flavoring, 
the amount of sugar, and the temperature best suited to storage of straw¬ 
berries, and to compare 18 varieties of Iowa-grown strawberries for use in 
flavoring. The ice cream mix used in the work was made up of 14 per cent of 
butterfat, 15 per cent of sugar, 9.7 per cent of milk solids-not-fat, and 0.8 per 
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cent of gelatin. The berries were added to the mix in the freezer Jnst before 
the brine was i^nt off, and the ice cream was drawn at 80 per cent overmai. 
All samples of ice cream w^ere placed by from 24 to 32 persons. 

Cold-packed strawberries were found to be superior to canned strawberries, 
and both were far superior to strawberry extract for flavoring ice cream. The 
extract was the cheapest source of flavoring and the canned strawberries the 
most expensive. The strawberries frozen with sugar at —20® F. were better 
than those frozen without sugar. The berries packed at the rale of from 2 
to 8 lbs. to 1 lb. of sugar and frozen at —20® kept well at ordinary storage 
temperatures of from 15 to 25®. Higher storage temperatures were undesirable 
because they made necessary a sugar concentration which was unsatisfactory 
in mixes which were fairly high in sugar. Ripe strawberries and late-season 
strawberries were superior for flavoring to berries picked for shipment and 
early-season strawberries, respectively. 

The varieties of strawberries differed in flavoring qualities, some giving an 
inferior product regardless of the quantity used. The varieties Gandy, Kellogg 
Prize, Early Jersey Giant, and Dunlap of the Iowa-grown berries appeared to be 
best suited for flavoring ice cream. 

Observations on the counting of bacteria in ice cream by the plate 
method* N. B. Pabricius and B. W. Hammer (Jow?o 8ta. But 285 (1981), pp> 
S29-SJi2). —^A comparison involving the bacterial counts secured, the agreement 
of counts with different dilutions, and the percentage of pln-polnt colonies 
was made between standard agar and standard agar pins 1 ]>er cent of sucrose 
in the plating of ice cream and ice cream mix. 

When standard agar was used serious discrepancies were found in the counts 
of plating of different dilutions, esi)ecially those involving from 1 to 1,000 and 
from 1 to 10,000 dilutions. However, these discrepancies did not occur when 1 
per cent of sucrose was added, and the sucrose often resulted in such an 
increase in size of colonies that counting was considerably easier. A smaller 
percentage of pin-point colonies was encountered when standard agar plus 
sucrose was used, but there was also an increase in the size of colonies too 
large to be classed as pin points. Generally the sucrose added to standard agar 
had little effect on the count or size of colonies in ice cream of a low bacterial 
count. 

Various types of organisms were found to be responsible for the pin-point 
colonies on plates poured with ice cream. Especially prominent were strepto¬ 
cocci which formed acid in milk, some with coagulation and some without when 
incubated 2 days at 37® C. Alkali formers and digesters were also found. 
Many of the cultures obtained from pin-point colonies grew better in milk at 
45® than at lower temperatures. Some of the alkali formers gave large colonies 
at 21® and pin-point colonies at 87®. The digesters when plated in pure cultures 
regularly gave large colonies. 

TETEBINAET KEDICDIE 

Treatise on microbiology, I, edited by L. Nattan-Larbieb (Trait4 de Micro- 
biologic. Paris: G. Doin d Co,, 19$1, mt 1, pp, 11+1099^ pis. 8, figs. 168).—In 
this volume, which consists of contributions by some 12 authors, the first part 
deals with the subject of Immunity, immunization, and anaphylaxis (pp. 1-848), 
the second part with pathogenic fungi and the mycoses (pp. 345-^17), and the 
third part with the pathogenic bacteria (pp. 513-1004). 

A test-book of general bacteriology, B. O. Jordan {PMtadelpMa and Xon- 
don: W. B. Saunders €o., 1981, 10. ed., reset, pp. 819, figs. 366).—This Is an 
entirely reset edition of the work previously noted (B. S. R., 59, p. 876), in 
109603—82-5 
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wMch the author was assisted by W. H. Taliaferro in the preparation of the 
chapter on the parasitic protozoa and by N. P. Hudson in the section on yellow 
fever. 

[Contributions on animal pathology and parasitology] (^. S. Wales Dept 
AffK, Vet Researcli Rpt, 6 {mi), pt pp. 11-30, pis. 6).-The contributions 
here presented are as follows: Infectious Pneumonia of Sheep, by W. L. 
EQndmarsh, T. T. McGrath, and H. G. Belschner (pp. 11-21); Studies in In¬ 
fectious Ophthalmia of Sheep, by G. Edgar (pp. 22-36); Some ObservaUons 
on the Treatment of Young Sheep for “Lungworm” {DictpocaiOus fUaria) 
Infestation by Intratracheal Injections, by T. T. McGrath (pp. 86-89); Ob¬ 
servations upon the Conditions Requisite for the Transmission of Gastro¬ 
intestinal Nematodes of the Sheep, by H. R. Seddon and T. T. McGrath (pp. 
40-67); Arsenical Poisoning in Stock from the Ingestion of Vegetation Sprayed 
with Arsenic, by A. A. Ramsay and H. B. Seddon (pp. 58-69); Poisoning of 
Sheep by the Seeds of Burrawang {Maoro&a<ma spiralis), by H. R. Seddon, 
H. G. Belschner, and R, O. C. King (pp. 70-80); and Sterility in Dairy Cattle 
in New South Wales: A Summary of the Present Position, by W. D. Hind- 
marsh (pp. 81-90). 

Government of Northern Rhodesia^ Department of Animal Health, an¬ 
nual report for the year 1930, J. Smith, J. P. A. Mobbis, and R. A. S. Mao- 
D 0 i 7 Aii> (North. Rhodesia Dept. Anint. Health Ann. Rpt. 1930, pp, $0). —This 
report (E. S. R., 66, p. 568) Includes a section dealing with the occurrence of 
and control work with the Infectious diseases of livestock by Morris (pp. 
11-14). 

The poisonous principle of Lathyrus andL some other leguminous seedte^, 
R. Stookmatt (Jour. Hyg. [London], 31 (1931), No. 4, pp. 550-56B, pt i).—In 
studies of Dathyrus and other leguminous seeds, including lentils (Mrvwm 
l&ds), the common cultivated pea (Fisum sati/oum), soybean (Soya hispida 
(Qlyoine hispida)), tares (Vida sativa), bittervetch (E. ervUia), and pigeon 
pea (Oajanus indUsus), the author found the poisonous body to be an acid and 
apparently the same add in all. 

Poisoning of livestock by plants, H. W. AxaxsTS (Alaska Stas. Rpt 1930, 
pp. SS, 86).—Brief mention is made of cases of plant poisoning of livestock in 
Alaska in which the wild parsnip (Oiouta douglast) and the larkspur (Delphin¬ 
ium sp.) were involved. The greatest number of cases have occurred in the 
spring when the ground is soft and the roots of the wild parsnip are easily 
pulled up. The tender tops do not seem to be harmful. 

The study of epidemic diseases among wild animals, C. Elton (Jour. Hyg. 
[London], 31 (1931), No. 4, pp. 4S5-4$6).—The author finds outbreaks of epi¬ 
demic disease to be common in populations of wild animals, including species 
little influenced by contact with the diseases of human beings or domestic 
a n i m a ls . Such epidemics form one of the commonest factors responsible for 
fluctuations in numbers of wild animals. An attempt is made to summarize 
the available published records of such epidemics . . . , while certain un¬ 
published records (communicated to me by naturalists) are contained in an 
appendix. Little is known of the causes of these epidemics except in the 
cases of plague and tularemia. The fluctuations in numbers of some wild 
mammal populations are sufficiently regular to make the forecasting of epi¬ 
demics posiflble. This method is already applicable to wild mice. Mouse 
periodicities are discussed in detail, with special reference to epidejnics and 
their causes, which are mainly obscure. . . . Development of the forecasting 
methods described will make possible the prediction of many other wild 
epidemics, and render intensive pathological and ^idemiological 
studies more practicable than they have hitherto been.” 
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Experimeiits on the susceptibility ot the domestic animal carriers of 
Bhipicephalus sangnlnens to exanthematous fever [trans. title]) G. Blanc 
and J, CAMiNOPfiTBOS (Oompt. Bend. Acad. Sot. [Paris], 19S (19S1), No. 4, pp. 
258 1 259). —^In attempting Inoculation of the dog, rabbit, gray rat, hog, sheep, 
and pigeon, the authors have found that the animal carriers of the brown dog 
tick with which man habitually comes in contact apparently do not react and 
are not susceptible to the virus of exanthematous fever. The results indicate 
that, in the Mediterranean region at least, the virus is conserved in the brown 
dog tick and passes from one generation of this tick to another without a 
domestic animal serving as a reservoir. See also a note by Joyeux and Fieri 
(H. S. B., 65, p. 872). 

Epidemiological studies on foot-and-mouth disease, J. Fobssman (Acta 
Path, et Miorodtol. Soand., 8 (1981), No. 4, pp. 885-414, pl* 1, Jf).—Observa¬ 

tions made during extensive outbreaks of foot-and-mouth disease in Sweden in 
1924 to 1927. respectively, led to the conclusion that chronic virus carriers with 
an Infection period of more than from 2 to 3 months do not play any part in 
the spread of the disease. This is also true of virus carriers, provided they 
are given the same care, with currying, cutting, and treating the hoofs, as 
in Sweden. 

Fourth progress report of the Foot-aud-Mouth Disease Besearch Com¬ 
mittee, J. A. Abkwright bt al, (London: Min, Agr. and Fisheries, 1981, pp. 875, 
pis. 12, figs. 28). —^In this fourth progress report (E. S. R., 60, p. 268) the re¬ 
search work (pp. 8-32) is taken up under the headings of the virus; culture of 
the virus; conditions of oxidation and reduction which favor survival of virus; 
survival in sewage and disinfection by ammoniacal liquids; survival of virus 
outside the animal body; dried milk; disinfection; chemotherapy; distribution 
and survival of virus in the bodies of animals after death; resistance to pickling 
of the carcass; effect on the infectivity of carcasses of storage at different tem¬ 
peratures; types of virus—virulence and adaptation of virus; the infectivity 
of living animals; sources of infection; the duration of infectivity; foot-and- 
mouth disease in other animals besides cattle, pigs, sheep, and goats; foot-and- 
mouth disease and vaccinia in calves, eta; immunity; and the origin of fresh 
outbreaks of foot-and-mouth disease. 

The details of the work and a bibliography are presented in five appendixes, 
respectively, as follows: Detailed Report of the Work Done at the Ministry’s 
Veterinary Laboratory, New Haw, Weybridge, and at the Experimental Station, 
Pirbright, by W. H. Andrews, N. Dobson, T. Bannatyne, G. O. Davies, G. B. 
Simmlns, 0. V. Watkins, and J. T. Evans (pp. 33-140); Detailed Report of 
Work at the Lister Institute of Preventive Medicine, London, Part I, by J. T. 
Edwards, A. Ciuca, and Y. M. Gibbs (pp. 141-179), Part II, by J. T. Edwards 
(pp. 180-209); Detailed Report of Work at the National Institute for Medical 
Researdb, Hampstead, by I. A. Galloway (pp. 210-344); Detailed Report of 
Work at the Department of Bacteriology and Preventive Medicine, the Univer¬ 
sity, Manchester, by M. 0. and H. B. Maitland (pp. 845-359); and Bibliography 
of Foot-and-Mouth Disease (pp. 360-375). 

Experimental transmission of kala azar by the brown dog tick (Bhipi- 
cephalus sanguineus) [trans. title], G. Blano and J. Gaminop£tbos (Compt. 
Rend. Soo. Biol. [Paris], 107 (1931), No. 26, pp. 1493-1495).—In further studies 
(B. S. R., 65, p, 658) the authors have found that larvae and nymphs of the 
brown dog tick engorging on animals suffering from kala azar may become 
infected and remain so for at least 21 days. In the spetmophile (CiteUns citeU 
lus), experimentally infected by tidm, the development of the virus may require 
from 7 to 8 months, or much longer than when inoculated with the idarae of 
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an infected spermopliile. It appears that this tick acts as a real intermediate 
host rather than a simple mechanical vector of the vims. 

The resistance of rats to infection with Trypanosoma lewisi as affected 
by splenectomy, W. H. Taliaitjebo, P. R Cannon, and S. Goodloe (Amer, Jour. 
SVff; U U931), yo. J, pp. I-S7, figs. 3).—-The authors find that splenectomy 
does not markedly influence the formation of the reproduction-inhibiting anti¬ 
body against T. lewisi in young healthy Bartonella-free rats when the operation 
is performed at intervals from T days prior to infection to 41 days after 
infection. 

A list is given of 26 references to the literature. 

Johne^s disease on the east coast of Sumatra [trans. title], H. Bttboqbaae 
(yederland. Indische Bl. Diergeneesk.^ 4S (1931), No* 4, pp. 359-362; Ger., Eng., 
aJ>s., p. 362 ).—^The author reports that Johne’s disease often runs a more acute 
course among estate cattle on the east coast of Sumatra than occurs in Europe, 
or from one to four we^s. 

An enzootic of infections abortion of swine in Denmark [trans. title], 

A. Thomsen (Bev. G4n. MM. V^t., 40 (1931), No. 4^6, pp. 457-4dd, figs. 2 ).—An 
account is given of an outbreak of infectious abortion in swine in Denmark, 
involving 150 herds, which appeared in central Jutland and spread Into Zea¬ 
land through the sale of affected animals. 

Pig anaemia, L. P. Dotub (Vet. Jour., 87 (1931), No. 615, pp. 430-462 ).—^In 
this further contribution from the Indiana Experiment Station (E. S. R., 58, 
p. 280), attention is called to the beneficial effect of allowing the pigs to range 
over bluegrass pasture while the sows are kept confined in small outside pens. 
Pigs which were separated from their mothers for from three to five hours 
daily and placed on bluegrass sod Inside of a central hog house escaped 
anemia, while their litter mates which did not have access to sod dev^oped a 
severe form of the disease. Pigs which were placed on soil free from sod did 
not fare as well as tho^sie placed on sod, but much better than the ones which 
did not have access to either sod or soil. The feeding of green feed (green 
rye, green alfalfa, and green oats) to sows and pigs which were kept inside in 
concrete pens failed to show any well-defined preventive effect on anemia in 
the pigs. In this experiment the feeding of green feed (soiling) was begun 
at the beginning of the period of gestation, and was continued until the pigs 
were four weeks of age. 

The results of preliminary experiments in which bluegrass sod was fed to 
sows kept Inside during pregnancy suggest that the feeding of sod, with limited 
amounts of a suitable ration, may have a preventive effect on anemia in the 
pigs, even when the use of the sod is discontinued at farrowing time. 

Sunlight did not appear to be of much direct Importance. 

Ooxiceming the life history of longworms of swine, B. Schwartz and 
J. E. Aiicata (Jour. Parasitoh, 18 (1931), No. 1, pp. 21-27, pi. I).—The authors 
summarize the essential steps in the development of the lungworms Meta- 
strongylus elongatus and CJioerostrongylua pudendoteotuB, for which earthworms 
(Eelodrilna foetidus) serve as intermediate hosts. 

Aj^dnenna strongylina (Bndolphi 1810), H. J. Smit and R. Notosoedibo 
(Nederland. Indisclie Bl. Diergeneesk., 43 (1931), No. 4 , pp. 323-327, flg. 1; Get., 
Eng,, pp. 326, 327).—A description is given of this nematode, which was 
found in the stomach contents of a four-months-old pig in the Dutch East Indies. 

A note on the occurrence of eyeworms in dogs in the United States, 

B. W. Price (North Amer. Vet, 12 (1931), No. 11, pp, 49-58, figs, i).—This ac¬ 
count includes a key to the species of the genus l^elazia, by means of which 
T. oalifomfensis can be differentiated from other species. 
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The egg production of two physiological strains of the dog hookworm, 
Ancylostoma caninnm, O. R. McCoy (Amer, Jour, Eyg,, H {19Z1), No. 1, pp. 
19Jr^02, fig, 1), —^The author found that the egg production of a cat strain of 
A, caninum In cats was approximately 2,350 eggs per day per female, as 
compared with the normal egg production of 16,000 eggs per day per female 
by a dog strain of A, caninum In dogs. The dog strain when introduced Into 
cats produced an average of only 2,340 eggs per day, approximately the same 
number as did the cat strain, but the infections were of shorter duration 
than those of the cat strain. When infections of the cat strain were estab¬ 
lished in dogs, the egg production averaged 11,600 eggs per day per female. 
Apparently egg production is controlled by the host and Is not Inherent In 
the strain of worms. 

Critical experiments with the intra-cecal method of injectioii for the 
treatment of whipworms in dogs, P. 0. UisnEswooD, W. H. Wbight, and 
J. Bozicevich {North Amer, Vet, 12 {1981), No. 10, pp. -^1-47).—-The authors 
found injection, with or without preliminary colonic lavage, of varying doses 
of tetrachlorethylene, oil of chenopodium, or ethylidene chloride, through a 
flexible rubber catheter passed with moderate pres*ure for varying distances 
into the colon of dogs, to be 100 per cent effective for the removal of whip¬ 
worms from 1 dog, 3.1 per cent effective in a second dog, and entirely ineffec¬ 
tive in 11 other dogs. Some of these animals received more than one treatment. 

A bacteriological study of infectious laryngotracheitis of chickens, X B. 
Beach {Jour, Expt. Med,, 8k {1931), No. 6, pp. 801-808 ).—In studies conducted 
in the department of animal pathology of the Rockefeller Institute for Medical 
Research, the causative agent of infectious laryngotracheitis of chickens was 
found to be present in bacteriologicaUy sterile tracheal exudate, spleens, and 
livers of diseased fowls (B. S. R., 04, p. 664). It ‘^was present regularly in 
the tracheal exudate, in the spleens of about 60 per cent, and in the livers 
of about 30 per cent of chickens with active laryngotracheitis infection. Sus¬ 
pensions of the spleen and liver were less effective in inducing the disease 
than those made from the tracheal exudate. This finding, together with 
the absence of pathological changes in the spleens and livers, would seem 
to indicate that they are not actively involved but that the causative agent 
is carried to them by way of the blood. The disease could, in our experience, 
be produced only in chickens. Domesticated ducks and several wild and free- 
flying species of birds, including sparrows, crows, starlings, doves, and pigeons, 
were found to be refractory, and so too were rabbits, guinea pigs, white rats, 
and one pig that was tested.” 

A filtrable virus, the cause of infectious laryngotracheitis of chickens, 
J. R. Beach {Jour, Expt, Med., 5k {X9S1), No, 8, pp, 809-816 ),—In studies con¬ 
ducted in connection with those above noted, it Is shown “ that tracheal exudate 
from two strains of laryngotracheitis of chickens from New Jersey and two from 
California when suspended in bouillon and passed through Berkefeld V filters 
will produce the disease. Two of six Berkefeld N filters allowed the etiological 
agent to pass, whereas four did not Attempts to produce the disease with Seitz 
filtrates were imsuccessful. These results demonstrate that laryngotracheitis 
is caused by a filtrable virus that because of its size or some other property does 
not pass readily through the finer filters. 

** It has been shown that the sera from fowls that have recovered from an 
infection with one of the New Jersey viruses will neutralize the same strain and 
also the one California strain tested. In order to demonstrate neutralization 
conclusively it was necessary to titrate samples of dried virus and in the tests 
to use approximately ten Infecting doses. The virus dried over calcium chloride 
for 10 days and then stored in the refrigerator for 60 days produced disease. 
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Kept oyer calcium chloride for a mouth it was still active, and when dried by 
Swift’s method it remained alive for 5 months ” 

Studies of infectious laryngotracheitis (infectious bronchitis) of chick¬ 
ens at the Rockefeller Institute for Medical Research, J. R. Beach (U. 8, 
Egg and Poultry Mag., S7 (1931), No. 11, pp. 34-37, 72, figs. 2).—This is a prac¬ 
tical account relating to the studies noted above. 

Histopathology of infectious laryngotracheitis in chickens, O. Seifbisd 
(Jour. Expt. Med., 54 (1931), No. 6, pp. 817-826, pU. 3, fig. I).—This is a report 
of studies conducted by the department of animal pathology of the Rockefeller 
Institute for Medical Research, started January, 1980, and continued in close 
cooperation with the etiological and experimental work of Beach above noted, 

“The characteristic lesions of infectious laryngotracheitis are ordinarily re¬ 
stricted to the respiratory tract and are most pronounced in the larynx and 
trachea. Sometimes the eyelids are affected. A certain percentage of the cases 
are associated with bronchitis and peribronchitis, pneumonic areas, and hemor¬ 
rhages In the lung, while the involvement of the nasal passages, communicating 
sinuses, and eyes seems to be dependent upon the mode of infection and the 
course of the disease. The virus affects the epithelial cells primarily, but soon 
inflammation develops in the submucosa and underlying parts. Edema is often 
extremely pronounced in the submucosa. The destruction taking place at later 
stages is due to edema, cellular infiltration, and hemorrhages, and in some In¬ 
stances to secondarily invading bacteria. Characteristic intranuclear inclusions 
in the epithelial cells of the trachea are present in many cases. They bear a 
close resemblance to the Inclusions occurring in herpes, varicella, virus III of 
rabbits, and submaxiUary gland disease of guinea pigs.” 

Quantitative studies on the administration of variable numbers of nema¬ 
tode eggs (Ascaridia lineata) to chickens, J. E. Ags:bbt, G. L. Gbahaic, 
L. O. Nolf, and D. A. Pobtbb (Amer. Micros. Boo. Trans., $0 (1931), No. 3, pp. 
206-214 ),—In this contribution from the Kansas Experiment Station an account 
is given of the results of feeding variable numbers of eggs of the nematode 
A. lineata to 628 chickens. 

It was found that “ doses of 100 or of 60 eggs of A. lineata ordinarily pro¬ 
duce in young chickens infestations suitable for comparing the resistance of 
the hosts. No marked differences in sizes of infestations resulted from feed¬ 
ing doses of 600 eggs, 300 eggs, or of 100 eggs. These results are attributed to 
fluctuations in hatching rate of the eggs and to variations in the rate and 
vigor of the peristaltic movements of the fowls’ Intestines, The percentage of 
survival of larvae from the groups of chickens increased as the egg dose de¬ 
creased in size, but not in an Inverse proportion. Feeding doses of 25 and 50 
ei^s was more conducive to the growth of the young A. lineata than was the 
administration of doses of 300 or of 500 eggs. The decrease of percentage of 
survival and of growth rate of the young A. lineata resulting from the feeding 
of larger egg doses are thought to be due to a serological inhibiting factor. 
More resistance to the viability and growth of A. lineata was shown by groups 
of chickens 10 weeks old than by groups 7 and 6 weeks of age.” 

Cestoffes from the eastern wild turkey, O. L. WnxzAMs (Jour. Parasitol, 
18 (1931), No. 1, pp. 14-20, figs, 2).—^Under the names Eaminea ransomi and 
J). fuhrmanni the author describes two new species obtained from the eastern 
wild turkey. These tapeworms are considered to be of particular interest 
because of the close relationship existing between the eastern wild turkey and 
the domestlG turkey. 

Species differentiation of the coccidia of the domestic rabbit based on a 
study of the oocysts, J. F. Kessel and H. A. Jaztkiewicz (Amer. Jour. Myg., 
14 (1931), No. 2, pp. 304r-S24, figs. 16).—Studies of the oocyst stages of the 
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Bimerla of the domestic rabbit led the antliors to differentiate five species, 
namely, B- stiedae, B, perforans, B, maffna, B. media n. sp., and B, irresidm 
n. sp. 

“Differential dia^osis in the living rabbit between liver and intestinal in¬ 
fections of cocddia is now possible by microscopic examination of the feces. 
Oocysts of B. atiedae in the feces point to a liver infection, whereas oocysts of 
B, perforans, B. media, B, magna, or B, itTesidua denote intestinal infections. 
Animal transfer experiments, in which chicks and guinea pigs were fed the 
oocysts of the Bimeria of domestic rabbits, were attempted with negative 
results. The validity of * nasal coccidiosis * as a disease is doubted.” 

A jVlicrofdaria from the blood of a wild rabbit, B. Sohwabtz and J. B. 
Axicata (Jour. Wash. Acad. 8cL, 21 (1931)^ No. IS, pp. 298-301, fig. i).—A de¬ 
scription is given of a species of Microfilaria taken from the blood of Lepue 
waehingtonll by C. M. Hamilton of the Western Washington Experiment Station. 
The blood was that of a rabbit which succumbed after having been found in a 
stupor at Arlington, Wash. 

Skin reactions in rabbits infected with the larval form of Taenia serrata* 
D. R. A. Whabton {A7ner. Jour. Syg., H {1931), No. 2, pp. 477-483). —^The author 
finds the larval form of T. serrata to have a special predilection for the 
omentum of the rabbit, where it produces little effect on the host “It may 
also encyst In the liver. The young larvae in their passage through the liver 
are particularly dangerous, since they may cause mechanical obstruction or 
injury of the duets and vessels or pollution of the blood stream with their 
products of metabolism. Of 182 stock rabbits examined, 81, or 44 per cent, 
were found to be naturally infected. 

“ Skin tests were performed on 30 rabbits. The material used for testing 
consisted of 0.1 cc, of the supernatant fluid from a 1 per cent extract of the 
powder of various worms in saline after incubation at 37® 0. for 0.5 hour and 
at room temperature for 15 minutes. Of 18 rabbits either naturally or expert* 
mentally infected with the larval form of T. aerrata but with no other worm, 
13 elicited positive and 5 negative reactions to the larval form of the specific 
antigen, and 15 positive and 8 negative reactions to the adult form. Two of 
the three negative reactions were elicited in rabbits so heavily infected that 
they may have been desensitized. Failure to react to either the larval or 
adult form of the specific antigen was observed in only 1 infected rabbit, which 
contained a single young larva in the liver. When several of these rabbits 
were tested with Moniezla, Cyaticercua faaciolaria, and Maeracanthorhynchus, 
they exhibited uniformly negative tests. Uniformly negative tests were ob* 
tained with these antigens and the specific antigens in 12 uninfected rabbits.” 

AGtBlCIJXTTJEAL mQTJHiEBSSQ 

[Agricultural engineering investigations at the New York Cornell Sta¬ 
tion] {Neto York Cornell Sta. Rpt 1931, pp. 13-15).—The results of investiga¬ 
tions ou the heating and ventilation of animal* shelters and insulated concrete 
milk-cooling tanks are briefly presented. 

In the ventilation studies it has been found possible to equip the ordinary 
farm barn with a homemade ventilation system at approximately 40 per cent 
of the cost of other natural draft systems. The poultry house ventilation 
studies indicate that the handling of the birds Is the deciding factor so far as 
floor space per bird is concerned, and that for a 20 by 20 ft. pen 2.60 sq. ft. 
is the minimum to which the area per bird can be reduced. 

The studies of sizes of Insulated concrete milk-cooling tanks resulted In the 
selection of a ratio of water to milk of 3:1. A thickness of 8 in. of cork 
insulation was found to be the most desirable. 
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Measuring water in irrigation channelSf H. L. Pabshaxx (Z7. S. Dept, Affr,, 
Farmers^ Bui, 1S8S {1932), pp, II+IS, fiffs, 7).—This supersedes Farmers* Bul¬ 
letin 813 (B. S. B., 37, p. 882). It presents information which is based on the 
results of studies conducted in cooperation with the Colorado Exi)e3*lment Sta¬ 
tion. It describes different types of weirs and their use and gives tables of 
data for discharges under different conditions. The Parshall measuring dume 
also is described and illustrated, and tabular data given on dimensions and 
capacities for vaidous crest lengths and for discharges under different condi¬ 
tions. It is stated that the Parshall measuring flume is more difficult to con¬ 
struct and install correctly than weirs, but it will measure water accurately in 
channels carrying silt or having comparatively slight fall. 

[Ijand-dearing investigations at the Alaska Stations] {Alaska Stas. Bpt. 
1980, pp, 28, 24, fig. f).—-The results of land-clearing experiments at Matanuska 
are presented in which several different types of tree slumps were removed by 
dynamite. 

Controlling small gullies by bluegrass sod, R. B. Uhiand {JJ. S, Dept. Agr, 
Leaflet 82 {1931), pp. 4, figs. S).—Practical information is given on the subject, 
supplementing that previously noted (B. S. B., 62, p. 78). 

Soil mechanics research, G. Gilbot {Amer. Soc. Civ. Engin. Proc., 57 {1981), 
Plo. 8, pp. 1165-1188, figs, 13).—In a contribution from the Massachusetts Insti¬ 
tute of Technology the salient features of the research conducted at that 
Institutions in the field soil mechanics are summarized. The problems 
described fall into two main groups, namely, (1) soil physics, comprising studies 
of the composition and grain distribution of soils, permeability, compressi¬ 
bility, consolidation, compressive strength, internal friction, and cohesion; and 
(2) soil engineering, including Investigations on the bearing capacity and 
settlement of foundations, on hydraulic-fill dams, and on the lateral pressure 
of earth against retaining walls. 

The first group includes studies of the physical properties of soils and of 
the interrelation between these properties, Tvith the ultimate object of under¬ 
standing the nature of the effects obseived in soils under various conditions. 
The second group comprises investigations of the behavior of soil as an 
engineering material forming part of a structure. It is pointed out that the 
two groups are closely interrelated, inasmuch as the knowledge of the behavior 
of a soil mass connotes a knowledge of the physical properties of its component 
parts. 

In summarizing the work of otliers bearing on the subject, no mention is made 
of the comprehensive studies In progress at the Alabama Experiment Station 
for several years. 

Ooxrelation of certain soil characteristics with pipe-line corrosion, I. A. 
Denison {lU. 8f.] Bur. Stanfiards Jour. Research, 7 {1981), No. 4, pp. 681-642, 
figs. 4) •—The results of investigations are reported which Indicate that corro¬ 
sion which has been experienced on a group of pipe lines in Ohio may he 
attributed to the corrosiveness of certain soils occurring along the lines. 
A satisfactory correlation was found to exist between the exchangeable 
hydrogen present in the soils and corrosiveness, as indicated by the quantity 
of pipe replaced. 

In addition an accelerated laboratory test of soil corrosiveness involving 
the corrosion of a steel disk In contact with moist soil is described. The 
results obtained by this method paralleled the quantity of pipe replacements 
fairly closely in the case of heavy soils. The degree of corrosiveness Indicated 
by the test is influenced by the acidity, texture, and probably by the structure 
of the soUs studied. 
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PnbHc Roads, [December, 1931] (17. 8. Dept. Agr., PuNio Roads, U (1981), 
No. 10, pp. 2S't^268+l2], figs. 29).--Tliis nuiaber of this periodical contains the 
current status of Federal-aid road construction as of November 80, 1081, and 
the following articles: The Effect of Materials and Methods of Placing on the 
Strength and Other Properties of Concrete Bridge Floor Slabs, by L. W. Teller 
and G, W. Davis (pp. 237-266); and Highway Research Board Holds Annual 
Meeting (pp. 267, 268). 

Materials and stractares, Vol. I, E. H. Salmon (London and New York: 
Longmans, Green d Co., 1981, vol. 1, pp. X+688, pi. 1, figs. 895). —^This volume 
deals with the elasticity and strength of materials of construction. Part 1 
considers elastic stresses and strains, while part 2 deals with the properties 
of materials of construction as determined by experiment 

1931 Supplement to book of A. S. T. M. standards (PhiladelpMa: Amer, 
8oc. Testing Materials, 1981, pp. H4, figa. 15). —^This pamphlet comprises the 
first Supplement to the 1980 Book of A. S. T. M. Standards (B. S. E., 66, p. 79), 
and contains 82 standards adopted or revised on September 1,1931. 

Experimental structural engineering, H. W. Coultas (Struct. Bngin., B 
(1980), No. 8, pp. 290-801, figs. 6; ahs. in IGr. Brit.2 Dept. 8ci. and Indus. Re¬ 
search, Bldg. Sci. Ats., n. ser., S (1980), No. 10, p. 8d9).--The author discusses 
the use of small-scale models for determining the relative displacements of por¬ 
tions of a structure as a basis for the calculation of bending moments, shear 
forces, and reactions without the labor of solving numerous and sometimes 
complex equations. A survey of accepted theories of stress analysis is fol¬ 
lowed by a numerical example illustrating the relation between analytical and 
mechanical methods of solution, and by an illustrated description of the prin¬ 
ciples, construction, and use of the Begg’s deformeter. 

Elastic deformation of wooden rods under tensile stress [trans. title], 
H. SixmmEscHMiDT and J. Stameb (Ztsclir. Ver. Deut. Ingen.^ 78 (1929), No. 46, 
pp. 1649, 1650, figs. 4; als. in [Or. Brit.} Dept. 8ci. and Indm. Research, Bldg. 
8oi. Al>s., n. ser., 8 (1980), No. 1, pp. 21, 22).—A brief account, accompanied by 
diagrams, is given of measurements of elongation and transverse contraction 
of wood. Six specimens (250 mm. (10 in.) long, 80 mm. diameter), i. e., 3 of 
pine, 2 of oak, and 1 of birch (compressed) were subjected to tensile stress (up 
to 28 kg. per square centimeter (898 lbs. per square inch)), and measurements 
were made tangentially and perpendicularly to the annual rings and in Interme¬ 
diate positions. 

It was found that the elongation figures and moduli of elasticity were prac¬ 
tically independent of direction of measurement Hence, distribution of stress 
over the transverse section was uniform. The transverse contraction fig¬ 
ures and the ratio of transverse contraction to elongation (reciprocal of 
Poisson’s ratio) decreased from position 0 (tangential) to 90® (radial). In 
the birch specimen tensile stress caused exi)ansion tangentially to the annual 
rings and contraction in a radial direction. It was found also that the values 
of the ratio of transverse contraction to elongation In no case exceeded 0J5 
as the average for the directions between 0 and 90®, i. e., they remained within 
the limits found for metals. This would apparently indicate that wood becomes 
denser under tensile stress. 

Heat transfer through building walls, M. S. Van Dusen and J. L. E^nok 
([17. iSf.] Bur. Standards Jour. Research, 6 (1981), No. 8, pp. 498-522, figs. 15 ).— 
A method is described for measuring the heat transfer through large flat slabs, 
such as wall sections, under laboratory conditions, and the results of tests 
are given for a number of typical walls. The method requires no actual meas¬ 
urement of heat flow over large areas, but consists in comparing the thermal 
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resistance of an unknown panel with a standard, the resistance of which can 
be accurately determined by the hot plate method. 

The test results indicate in general that the presence of air spaces or 
pockets increases the insulating values of walls built of heavy clay products. 
Furring materially lna*eases the insulating value of ordinary types of walls. 
It appears that the differences in Insulating value between the various types of 
hollow tile walls tested are unimportant, and this applies also to different kinds 
of brick. The type of workmanship in a masonry wall may materially affect 
the insulating value, depending chiefly on the filling of the mortar joints. 
Solidly filled vertical joints are not so effective from the insulation standpoint 
as partially filled joints. It was found that the insulating values of all walls 
tested increased with decreasing temperature, the Increase in general being 
more rapid with hollow walls than with solid walls. 

Notes on exploded wood for insulating and structural material, B. IM 
Boehm (Amer, Inst Ohem. Bngin. Trans,, 25 (1980), pp, 219-225, flff, i).-—A 
brief description is given of this material and its uses. 

The deposition of dust on walls, W. J. Hooter (Physics, 1 (19S1), No. 1, 
pp. 61-68, figs. 5 ).—^In a contribution from Battle Creek College, experimental 
proof is given of a thermal canse for the deposition of dnst on plaster and 
lath walls wherein the course of the laths and rafters behind the plaster Is 
outlined in dust. GChe thermal cause given is In agreement with the general 
theory of the behavior of small particles suspended in an atmosphere In which 
a temperature gradient exists. Experimental evidence is also produced to show 
that this phenomenon may be reduced to a negligible degree by thermal 
insulation. 

“ Celotex,’’ its manufacture and uses, B. 0. Latheot (Amer, Inst Chem. 
Engin. Trans., 25 (1980), pp. 14^157).—This paper describes briefly the methods 
of manufacture of Celotex, and discusses its main properties and uses. 

Drying of exterior paints under various weather conditions and over 
different woods, F. C, Schmutz and F. C. Palmer (Indus, and Engin. Chem., 
22 (1980), No. 1, pp. 8^7. figs. 8; ahs, in IQr. Brit.l Dept. Sci. and Indus. Be- 
search, Bldg. Sci. Als., n. ser.. S (1930), No. 1, pp. 28, 24).—A laboratory study, 
conducted solely from the physical aspect, of the factors influencing the rate 
of drying and the subsequent durability of paint films is reported. A descrip¬ 
tion is given of the apparatus and technic used to simulate various atmos¬ 
pheric conditions of temperature, humidity, and sunlight. Five typical house 
paints were used, covering a wide range in pigment and vehicle composition. 
These were applied to glass sheets, and the effects on drying time of thickness 
of film, humidity, light, and temperature were determined. 

The results obtained indicate that excessive humidity and low temperatmre 
contribute to delay in drying and to resultant weakness in paint fiitn- SlmllaT 
tests were carried out with paint films ^plied to wood disks, and it was 
found that the harmful ^eots of high humidities and low temperatures are 
intensified when poor quality woods are used. 

Properties of wood that determine paint service of exterior coatings, 
F. L. Bbowhb (Paint, Oil, cmd Chem. Net?., 89 (1980), No. 12, pp. 9-18, figs. 8).— 
In a contribution from the U. S. D. A. Forest Products Laboratory the author 
discusses the physical properties, microscopic structure, and chemical compo¬ 
sition of wood in their bearing on the durability of paint coatings under normal 
conditions of exposure. 

Charts are given showing the r^tlve durabilities of paints as affected by 
wood spedes, density, grain direction, quality, climate, and paint compositlcttL 
These demonstrate extreme variabiHty in paint bdiavior, and point to the 



AGEIOTJLTXTBAL BKGnOlBBIlfrG 


1982] 


675 


necessity for further research In this field with a Tiew to Improving both 
paints and painting tedinie. 

Absorption of ultra-violet light by lacquer films, D. 0. Duncan, D. B* 
Wiqqam:, and W. P. Davust (Indus, and Engin. Chem., 2S (1931), No. 8, pp. 904- 
906, figs. 3). —Studies conducted at the Pennsylvania State College are reported 
which showed that within the ultra-violet range Included in sunlight practi¬ 
cally all the absorption of light energy by an ordinary lacquer Is due to the 
ester gum. A considerable portion of this absorbed enei^ may reappear as 
fluorescent radiation, as electrons released photoelectrically from the gum, or 
as energy of collision of the second kind, in which the excited molecules in the 
gum transfer the absorbed energy directly to neighboring molecules in the 
nitrocellulose. The same effect is also present in the case of tricresyl phos¬ 
phate and, to a smaller ezt^t, in castor oil. 

The nitrocellulose Itself is sufficiently transparent to those radiations which 
have any considerable intensity in sunlight, so that it can be assumed that the 
failure of nitrocellulose in lacquer films is, for the most part, the result of 
secondary processes. This suggests that the light resistance of lacquers can be 
most easily improved by developing a nitrocellulose which is more resistant to 
electron bombardment, or by avoiding the use of fluorescent plasticizers and 
substituting some other gum suitable for lacquer purposes which is free from 
the objectionable absorption characteristics of ester gum. 

Applications of hydrogenation in oil refining, M. W. Bovm (Amer. Inst. 
Chem. Engin. Trans., 25 (1930), pp. 1-15, figs. 5). —This paper briefly describes 
the development and research work underlying the hydrogenation process as 
applied to the petroleum industry, and discusses some of the major applica¬ 
tions vTith particular reference to fuel and lubricants for internal combustion 
engines. It is pointed out that the process may accomplish an increase or a 
decrease in the paraffinic character of the products as desired. It is possible 
to make paraffiboic kerosene or an antiknock gasoline by the alteration of 
operating conditions such as temperature and hydrogen concentration. Thus 
the process presents the possibility of altering the carbon-hydrogen ratio and 
influencing the molecular structure of various petroleum fractions, at the same 
time removing undesirable sulfur compounds. 

Electric motors for the farm, F. J. Zink (Kans. Agr. Col. Ewt. Bui. 69 
(1931), pp. 23, figs. 15).—Practical information is given on the adaptation of 
electric motors to different farm operations, including tabular data on motor 
sizes, styles, and types. 

Important advantages of the electric motor are its adaptability to many 
machines and its large overload capacity. It has been found that a 0.25-h. p. 
motor will do as much work as a man at hard labor turning a crank. Two 
portable motor units, a 0.26- or 0.5- and a 5- or 7.5 h. p. motor will care for all 
the usual farm machines not provided with attached motors. An individual 
motor drive should be used for those machines which are operated frequently 
or are operated for considerable periods of time. 

The line shaft drive is not recommended for ^ectric motors. Pliable belts 
without heavy lacing give greater satisfaction for drives. Fuses are not gen¬ 
erally adequate for the protection of a farm motor against Injury through 
overheating. Suitable overload protection should be used with all motors. 

An appendix is included which describes types of motors. 

Agricultural machines, E. VoBMFSLDa (Sandhuch der Landwirtschaft. Band 
III, Pfianzenhaulehre. Landmaschinen. Berlin: Paul Parey, 1930, vol. S, [fifup.l, 
pp. 220, pis. 8, figs. [249“^). —GMs is a technical treatise on farm machinery, 
dealing with its development, design, testing, and proper adaptation. It covers 
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practioally every type of madiine used, in German agriculture, and is pro¬ 
fusely illustrated from the standpoints of both technological development and 
practical use. 

The determination of animal work accomplishment in agriciiltiire 
through power measurements and the results thereof, G. Liecnski (Landw, 
VerB. Sta.y 112 {1981), No, M, PP- 191-242, Hqb, 11),—In a contribution from 
the University of Breslau several different types of draft dynamometers are 
described, and the results of draft measurements with three of them are re¬ 
ported of drills, fertilizer distributors, harrows, mowers, potato diggers, culti¬ 
vators, plows, tractors, rollers, wagons, and choppers. A 1,000-kg. hydraulic 
draft dynamometer was found to be best adapted for tests of this character 
and to yield what appeared to be the best average results. 

It was found that the horses of a 2-horse team will vary considerably in 
their draft output On down-grade work the pull on tongue chains also is 
considerable, making brakes on implements used in hilly country necessary 
to conserve horse energy. The necessity for lubrication of machines also was 
emphasized in the draft results, it being found in one case that a wagon had 
four times the draft with ungreased axles as with greased axles. 

The tests also revealed that the output in work of horses used in Germany 
is only average, and it is felt that a greater output can be obtained from 
them. 

Potato storage on 259 farms in New York, A. L. Wilson and S3. Y. BUb- 
DENBUBG {Nev> York Cornell Sta. Bui, 626 (1931), pp, 68, figs, 27), —This bulletin 
presents the results of a survey made to determine the types of potato storages 
being used, their efficiency, and the extent of their nse during the storage 
seasons of 1927-28 and 1928-29. 

The survey covered a total of 259 farm storages. The survey records involve 
144 house cellars, 44 bam basements, 54 bank storages, and 17 special struc¬ 
tures situated in 20 New York counties. House cellars were found to constitute 
the most common type of farm storage and are generally distributed over the 
entire State. The average capacity varies from the smallest in house cellars 
to the largest in the special storages. The principal defect in existing storage 
structures appears to be lack of provision for the removal of excess moisture 
during a part of the storage period. 

Temperature control is not a serious problem in most storages. The humidity 
was found to be the highest in hank storages and the lowest in house cellars. 
Shrinkage, which is assumed to he the best measure of storage efficiency, 
averaged 6.38 per cent for house cellars, 6.97 per cent for barn basements, 5.13 
per cent for special storages, and 2.69 per cent for bank storages. It was 
found that shrinkage in the four types of storage is directly proportional to 
average temperature and inversely proportional to humidity. 

The details of construction of walls, floors, ceilings, Insulation, doors, windows, 
and ventilation and temperature control equipment are described and discussed 
for each of the four types of storage. Four of the bank storages studied are 
described, illustrated, and discussed in considerable detail, and plan and 
elevation drawings and drawings of (^aln structural details are presented, 
together with bills of material and estimated costs. 

AGBIGULTUEAL ECOITOMICS AUB B.IT&AL SOCIOLOGY 

[Investigatloiis in agHcnltnral economics and farm management at the 
New York Gomell Station, 1930-31] (New York Cornell Bta, Bpt, 1931, pp, 
^13).—Eesults of investigations not previously noted are reported on as follows; 
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Farm management surveys of northern Livingston County, Neio Ycrh, for the 
crop years 1908,1918, and 1928, S. W. Warren.—It was foimd that during the 
20-year period the number of dairy cows per farm increased from 9.6 to 12, 
the amount of milk sold per farm increased more than 100 per cent, the 
amount of cream and butter sold decreased about two-thirds, the number 
of i^eep on farms decreased 34 per cent, and the number of hogs and pigs 
decreased 67 per cent. The average amount of milk and milk equivalent sold 
per cow per farm increased from 8,766 to 5,385 lbs. Relatively large dairy 
herds were found to be more profitable than smaller herds in each of the 
three years studied. A relatively large proportion of the crop area in in¬ 
tensive crops was found profitable in 1908 and 1928. The study emphasizes 
the growing importance of high production per cow, high yields per acre, size 
of business, and type of farming. 

Farm management surveys of Tompkins County for the crop years 1907, 1917, 
and 1927, B, O. Misner.—Six townships included in the study previously noted 
(B. S. E., 26, p. 594) were resurveyed in 1927. Data are included regarding 
the capital invested per farm and the labor income of farm operators deriving 
no income from work off the farm and of those deriving considerable income 
from such source, and some comparisons are made with the 1907 results. 

An economic study of the grape industry in eastern United States, G. P. 
Scoville,—Some of the findings of the study begun in 1929 in cooperation with 
the Bureau of Agricultural Economics, U. S. D. A., and the Colleges of Agri¬ 
culture of Pennsylvania, Arkansas, and Michigan are given. The average cost 
of growing, harvesting, and marketing grapes was $54 per ton and the average 
amount received by growers $39 per ton. The grape enterprise on the 648 
farms studied in the several States paid all costs except labor, and 16 cts. 
per hour for labor which cost 39 cts. per hour. On an average an increase of 
0.5 ton per acre in yield increased the returns per hour of labor about 9 cts. 
One of the most important factors in determining yield was the natural pro¬ 
ductiveness and drainage of the soil. Efficient size of business was an im¬ 
portant factor in reducing costs per ton, it being found in Pennsylvania that 
84 hours more of labor per acre were required on vineyards averaging 11 
acres than on those averaging 40 acres. The returns per hour of labor for 
growers selling 50 per cent or more of their grapes to grape Juice jfiants 
averaged 8 cts., for those shipping 50 per cent or more by rail 17 cts., and 
for those selling 50 per cent or more by truck 29 cts. Those doing their own 
trucking received an average of 41 cts. 

The marketing of eastern grapes: A study of retail and consumer demand in 
Philadelphia, CineinnaU, and Chicago, M. P. Rasmussen.—The study, made in 
cooperation with the Bureau of Agricultural Economics, D. S. D. A,, and the 
Federal Farm Board, showed that eastern grapes are not available in contain¬ 
ers small enough to suit consumer needs, due to the assumption of producers 
that practically all eastern grapes purchased in the fresh state are converted 
into juice. Approximately two-thirds of such grapes are used for table and 
jelly purposes, and only about 38 per cent for juice. Greater attention to the 
packing and wider distribution in 2- or 4-qt. baskets for table and JeUy pur¬ 
poses, It is believed, would result in appreciable gains in demand. Chain and 
independent grocery stores were found to be handling relatively insignificant 
quantities of eastern grapes. Both retailers and consumers seemed satisfied 
with the quality of eastern grapes, but slack packing was a serious drawback. 

A statistical study of apple shipments from western Few York, L. Spencer.— 
Some findings are included regarding the percentage of diipments going to dif¬ 
ferent United States destinations and exported, the destinations by varieties, 
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and the differences In prices for the same variety In different cities. This study 
was made in cooperation with the Bureau of Agricultural Economics, U, S. D. A. 

The (tffricultural situation, G. F. Warren and F. A. Pearson.—^An analysis of 
the rdAtion of gold stocks and wholesale prices, 1880^1930, indicated that with 
an annual increase of 8.1 per cent in the quantity of gold, prices are relatively 
stable, with more rapid Increases prices rise, and with less rapid increases 
prices fell. During approximately the last 15 years the world’s stocks of gold 
have increased less rapidly than 3.1 per cent, and during most of this period 
declining prices have been experienced. 

A study covering a long period of years indicated that the purchasing power 
of wages has increased about 2 per cent per year. There was a ^ght decline 
in wages in England after the Napoleonic wars and in the United States after 
the Civil War, but in neither case was the decline more than 16 per cent 

The production of all commodities in the United States at the present time 
was found to be probably lower, as compared with normal, than at any previous 
time in history. A serious overproduction of i^eep and cattle was found at 
the present time. The cycles in these cases are independent of the general 
business situation, being dependent on the length of life of the animals. 

The slowness of the adjustment of city real estate to lower commodity prices 
is set out as one of the serious problems of the present business situation. 
Attention is called, to the change in the investment policy of life insurance 
companies—the shifting from farm mortgages to other forms of investment 

World production and prices of Merino and crosshred ioool, H. M. Stoker.— 
Decided cyclical fluctuations were found In all the principal wool-producing 
areas of the world in the number of sheep and in the production of wool. 
United States production of Merino wool was found to be more variable than 
that of crossbred wool. The peaks in Merino-wool production alternated with 
those in crossbred-wool production. This study was made in cooperation with 
the Bureau of Agricultural Economics, U. S. D. A., and the Institute of Eco¬ 
nomics, Washington, D. C. 

Land classification, F, F. Hill and A. B. Lewis.—A map, showing the use 
made of each 10 acres of land in Tompkins County, was prepared and the land 
classlfled into 5 dasses. In 3 townships nearly 18,000 acres were classed for 
reforestation at once. Based on the probable land uses, a map was prepared 
showing the roads necessary to serve adequately land now farmed and likely 
to continue so. 

[Econonodc investigatioiis at the Ohio Station] {Ohio 8ta. Burn, Bui, 1S4 
(19S2), pp, 28-81).—Results in agricultural economics are given. 

Marketing cannerp tomatoes in Ohio, 0. W, Hauck (pp. 26-28).—Five canners 
operating seven factories bought canning tomatoes on U. S. grades for the 
first time in 1930, paying from $13 to $18 per ton for No. I’s, $9 to $12 per ton 
for No. 2*8, and nothing for culls. Most other Ohio canners paid flat rates of 
from $10 to $12 per ton. Approximately 9,000 tons of tomatoes were received 
by the factories buying on grade, and the average price paid was $12.69 per ton. 
Analysis of the price received by 10 growers under the grade plan showed a 
range In the average price received by the several growers of from $6.46 to $17.52 
per ton. 

Farm housing in Ohdo, C. E. Lively (pp, 28, 29).—The resnlts of a number of 
studies of rural housing conditions in Ohio are briefly summarized, 

Ohio farms grow larger, J, L Falconer (p. 30).—A table is given and discussed 
showing the number of Ohio farms of different sizes in 1910,1920, and 1930 and 
the percentage of each group of the total number of farms. 
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Indem numbers of production, prices, and income, J. L Falconer (p. 81).—The 
table previously noted (E. S. B., 66, p. 477) is brought down through October, 
1981. 

[Investigations in agricultural economics at the South Carolina Station, 
1930^1] (South Carolina Sta. Rpt 19SX, pp. IB, IS, 116,117, figs. 2). —^Results 
not previously noted are reported on as loUows; 

[Farm organization and management in the Orangeliurg area], W. 0. Jensen, 
B. A. Bussell, and 0. Gunnells.—^Farm management records were secured from 
80 farms in 1928 and in 1930. Operator’s earnings in 1928 averaged $897, 
varying from less than nothing for the poorest 25 per cent of the farms to 
$2,821 for the best 25 per cent. The best farmers had an average of 180 acres 
in crops with an average yield of 275 lbs. of cotton per acre, as compared with 
140 acres and 209 lbs. for all the farms. The hog enterprise was an important 
source of cash receipts on a number of the farms. 

The power unit as a factor in production costs of corn and cotton, C. S. 
Patrick.—^Thirty-four acres of cotton and 40 acres of corn were divided Into 
4 plats each and prepared, planted, and cultivated, using the following power 
units: With one animal, with two or more animals, with tractor, and with the 
unit which at the time of the operation seemed most desirable. Tables are 
given showing the production cost per acre, by items, and the yield per acre 
on the several plats. 

Studies lu taxation receipts and expenditures of county governments in 
Delaware, M. M. Paughbbty (Delaware Sta. Bui. 173 (1931), pp. 39, figs. SB ).— 
Tables and charts, together with brief explanatory text, are included showing 
by years 1922-1930 for each of the three counties of the State (1) the cost and 
percentage distribution of costs of county governments, classified as follows: 
General government, elections, protection to person and property, hospitals, 
charities, and corrections, conservation of health and sanitation, development 
and conservation of natural resources, miscellaneous expenditures, and debt 
services; (2) the expenditures under the several functions by classes and sub* 
classes; and (8) the net receipts classlded by sources. 

No attempt is made to draw any conclusions or make any recommendations. 

Beading references for the study of taxation, G. S. KxEMMXDsoiir (Colo¬ 
rado Sta. Bui. 382 (1931), pp. 28).—This is a selected annotated list of references 
classlded under the following headings: General, property taxes, income taxes, 
business and corporation taxes, inheritance and estate taxes, sales taxes, 
gasoline and highway taxes, miscellaneous taxes, taxation and education, 
administration of tax system, special tax reports—other States, organization 
and administration of State government, county government, taxpayers’ asso¬ 
ciations, public expenditures, and Colorado tax problems. 

The Missouri farm real estate situation for 1927-1930, O. H. Hammab 
(Missouri Sta. Research Bui. 154 ^BSl), pp. 81, figs. IS). —The condition of 
agriculture In the United States and the world as it relates to the values of 
farm lands is described. The movements of farm real estate values in Mis¬ 
souri as compared with the United States and certain other States, prices and 
purchasing power of farm products, and the number of transfers and tbe 
acreage Involved in Missouri are discussed. 

A record of the transactions in farm real estate in which the sales price was 
noted directly on the deed was obtained for each year, 1927-1930, in 13 counties 
from the records of the recorder of deeds. These data included at least one 
coxinty in eac^i type of farming area of the State, except the eastern truck crop 
and wheat area, which was omitted because of Its suburban character. The 
changes in values in the several countl^ are analyzed and discussed from the 
points of view of type of farming and on the basis of soil types. 
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The tread of tlie value of Missouri farm real estate was upward prior to 
1920. After 1920 the decline was rapid, until in 1930 values were only 80 per 
cent of those in 1914 in terms of current dollars and only 66 per cent in terms 
of dollars of constant purchasing power. 

The following table shows the indexes, 1928, 1929, and 1930, of the values of 
farm real estate (1927=100) for tlie several counties studied: 

Tndewea (1927^100) of values of farm real chfate, 1928-1930, in Missouri type 

of farming areas 


Type of fanning area and county 


Northern meat production* 

Atchison County. 

Hamson CountS.-. 

Sullivan County... 

Rolls and Callaway Counties. 

Johnson County. 

Ozark border (Franklin County)_ 

Ozark meat production. 

Miller County. 

Reynolds County... 

Western com and small gram (Barton County) 

Ozark plateau dairy (Polk County). 

Southwest fruit and dairy (Newton County).. 

Southeast lowlands (Pemiscot County). 

State (18 counties). 

State (weighted average)... 


Year 


1928 

1929 

1980 

Pet cent 

Pet cent 

Percent 

98 

93 

100 

rt 

88 

68 

98 

102 

88 

07 

67 

55 

100 

89 

72 

88 

100 

113 

88 

84 

96 

73 

87 

80 

89 

80 

73 

92 

82 

78 

107 

89 

72 

119 

99 

99 

90 

1 85 

75 

95 

88 

83 


Fapxa organization, and management In Grayson Oonrnty, W. L. Bousb, 

H. W. Hawthoske, and Z. L. Gaixoway (Kentucky Sta. Bui, $17 (1931), pp, 
161^15, fig, 1), —^This study, made in cooperation with the U. S. D. A. Bureau 
of Agricultural Economics, presents an analysis of the farm business and 
the sources and uses of incomes of 233 families for the year ended March 

I , 1929. It deals chiefly with the 205 farms on which the operators secured 
76 per cent or more of their total receipts from the operation of their farms. 
Cost-of-living records secured from 138 of the families are analyzed in more 
detail in the bulletin noted on page 683. A table is included giving for the 206 
families and for those with operator’s earnings of less than $500, from $500 
to $999, and $1,000 and over the averages for acreage in farms; utilization of 
lands for different purposes; acreages in, yields of, and receipts from different 
crops; numbers of and receipts from different kinds of livestock; capital in- 
^'estment by the chief items; expenses for different purposes; depreciation 
and decreases in inventory; contribution of the farm to the family living; 
information as to labor utilization; farm and labor incomes; and operator’s 
earnings. The relations of type of farming, size of farm, capital investment, 
crop yields, livestock production, efficiency of labor, and other items to Income 
are discussed. 

Suggested systems of farming are outlined for an SO-acre, a 150-aere, and 
a 200-acre farm, and estimated receipts and expenses for different products 
are given. 

The operators of 183 of the 205 farms had earnings of less than $500, 66 
had earnings of from $500 to $099, and 16 earnings of $1,000 or more. ’ On 
an average, the most successful operators obtained larger crop yields, had 
livestock which was more productive, and used labor more efficiently. Volume 
of sales per acre, size of business, and labor aecompUshment per man were 
Important factors In increasing profits. Classifying the items according to 
whether they were above or below the following averages for the 206 farms— 
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acres in crops 44, acres in tobacco 0.5, number of cows 3.4, number of bens 85, 
receipts per cow $98, receipts per ben $2B9, crop acres per man 32.6, crop 
acres per horse 12.9, yield of com 14 bn., and receipts per $1 expense $1.60— 
it was found that receipts, farm income, labor income, and operator’s earn¬ 
ings increased from $210, —$60, —$157, and $63, respectively, for the 13 farms 
with no factor above the average to $727, $304, $114, and $411, respectively, 
for the 31 farms with 4 factors above the average, and to $2,146, $1,281, $871, 
and $1,322, respectively, for the 13 farms with 8 factors above the average. 
No farm bad more than 8 factors above the average. 

Dairy plant eificiency studies (Vermont 8ta, But. 332 (1931), pp. 16, Ilf ).— 
Detailed operating costs of 6 cooperative creameries are summarized in this 
study. The average cost per 100 lbs. of milk bandied was 50.78 cts. for 
ci*eameries handling less than 6,000,000 lbs. per year, 34.17 cts. for those han¬ 
dling from 10,000,000 to 15,000,000 lbs., and 41,21 cts. for those handling up 
to 20,000,000 lbs. The average cost per 100 lbs. for handling shipped milk 
was 29.14 cts. for the small creameries and 23.27 cts. for the medium-sized 
creameries. For separating milk and handling the resultant cream, the aver¬ 
age cost per 100 lbs. was 33.84 cts. when less than 2,000,000 lbs. of milk were 
separated, and 17.34 cts. when from 5,000,000 to 9,000,000 lbs. were separated. 
Butter cost 9.41 cts. per pound when less than 100,000 lbs. were made an¬ 
nually, and 6.72 cts. when up to 165,000 lbs. were made. Plain condensed skim 
milk cost on the average 1.235 cts. per pound. Cheddar cheese cost 9.83 cts. 
when only 25,000 lbs. were made, and 2.67 cts. when 427,000 lbs. were made 
during the year. Cooked curd casein cost 4.36 cts. and dried casein 4.8 cts, 
per pound to manufacture. Annual boiler costs averaged 4.99 cts. per 100 lbs. 
of milk handled, while the cost of testing ranged from 0.01 to 1.98 cts. per 
100 lbs. of milk. 

A study of the organization and management of Rhode Island farms, 
J. L. Tennant (Bhode Island Sta. Bui. 230 (1931), pp. 56, figs. 9).-^his bul¬ 
letin reports the results of a study based on farm business records obtained 
by personal interviews from 142 farms in 4 areas of the State in 1928 and 
from 124 farms in 5 areas in 1929. The types of farming In the several areas 
are described. Tables and charts are given and discussed showing the tenure 
of farmers, the average size of farms, cropped acreages, number of cows and 
hens, capital, receipts, expenses, farm and labor incomes, family use of farm 
products, the ranges of labor income, and the number of farmers having labor 
incomes of different amounts. Analysis is made of the average business per 
farm, by labor income groups, of the large wholesale dairy farms, small 
wholesale dairy farms, wholesale dairy farms having one or more minor 
enterprises, and farms on which poultry was an important enterprise. Sug¬ 
gestions are made regarding dairy farming and the management of poultry 
farms. 

Cattle production costs in Nevada in the years 1028, 1920, and 1020, 
G. A. Bbennen et al. ("Nevada Sta. Bui. 124 (1931), pp. 54* 31).—This bul¬ 

letin gives a general summary of the method used In obtaining ranch costs, 
presents the costs of important ranch accounts and of producing cattle, and 
discusses the main factors causing variations in costs. It is based on actual 
records of all the factors entering Into the cost of producing beef cattle for 
the market kept on 20 representative ranches in 1928-1030. Tables and charts 
are included showing the costs for the various factors for each of the 20 
ranches. 

The average costs found for the several accounts considered were as fol¬ 
lows: Automobile, $1,07 per gallon of gasoline consumed; board and lodging, 
$1B3 per day; pasture and grazing, $1.36 per head Including young stock; 

109503—32—6 
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horse costs, 43 cts. per work day; handling cattle, $2.55 per cow unit; feeding 
cattle, $1.97 per cow unit, feeds for cattle, $8.45 per cow unit; and general 
ranch costs, $2.29 per cow unit. The average net carrying cost per cow unit 
was $14.88. Bull cost per breeding cow was from $1.79 to $2.80 per calf 
branded. Death losses averaged 3.1 per cent of all cattle, and the average calf 
crop percentage was 03.92. The average cost of cow maintenance was $18.19. 
The average cattle production costs per head and per pound were: C-months 
calf, $28.40 and 7.7 cts.; yearling, $34.C4 and 6.6 cts.; 18 months, $40.82 and 
5.96 cts.; 2 years old, $49.10 and 5.2S cts.; 30 months, $57.39 and 5.52 cts.; 
and 3 years old, $65.82 and 6.98 cts. In round numbers, with a $17 cow main¬ 
tenance cost, 6-mouths-old calves could be produced for $7 per head less with 
an 82 per cent calf crop than with a 62 per cent crop. Calf crop has its great¬ 
est influence on initial cost of the calf, but the carrying cost is the most im¬ 
portant factor affecting the production cost of cattle older than yearlings. 

The relation of quality of cotton to prices paid to farmers in Alabama, 
J, D. Pope and 0. M. Clark (AJahama tita. Bui. 235 (1931), pp. 48, flga. 5). — 
This study was made in cooperation with the U. S. D. A. Bureau of Agricultural 
Economics. Comparison is made of the grades, staple lengths, and tenderability 
of cotton produced in Alabama, 1926-1930, and in the United Slates, 1928-1930. 
Samples of individual bales were obtained during 1926,1927, and 1928 at towns 
or gins in difiterent regions of the State and classified by Federal classers. 
So far as possible the date of sale and price paid to the former for each bale 
sampled were obtained. Buyers’ grades were obtained at 4 towns in 1926 and 1 
town In 1928. Information was obtained by interviews with farmers in 6 
counties concerning the variety of cotton grown, yields, and other factors, and 
from gins regarding weights of seed, lint, and tare. 

The data were analyzed with a view to determining the differences in prices 
paid to farmers for different grades and staples, the spreads between farm 
prices and central market prices, and the ranges from the lowest to the highest 
prices. The variations in prices for the same quality in the same local market 
and between local markets, the price differences for grades and staples in the 
local and central markets, and the ratio and frequency distribution of the dif¬ 
ferences are discussed, and also the differences in local buyers and government 
classification, the effect of selling in round lots, the spreads between farm and 
central market prices, and the economic aspects of varieties. 

The grade of Alabama cotton from 1926 to 1930 compared favorably with that 
of the United States as a whole, bnt 36 per cent of Alabama cotton from 1928 to 
1980 had a staple length shorter than % In. as compared with 16 per cent for 
the United States. There was a definite tendency for buyers in Alabama to pay 
f&rmers more for the better grades than for the poorer grades. LitUe distinc¬ 
tion, if any, was made in 1926-1928 in the price paid farmers for H-in. and 
shorter, %-in,, and if-in. staple. Prices paid in the same town for the 
same grades and same staples on the same day showed wide variations. The 
same was true between towns. Farmers received $1 per bale more for sales in 
round lots than for single bales. Improvement of classification in local markets 
is a fundamental consideration in the problem of paying farmers for cotton in 
accordance with quality. The economic reward for high yields per acre was 
found to be a more important factor influencing the variety of cotton grown 
than the reward for staple length. Becognitlon of staple length differences tn 
individual bales through premiums and discounts Is necessary before farmers 
win grow varieties on the basis of staxfie length instead of only on the basis of 
yield of lint per acre and gin turnout 

Some factors affecting the price of white barley tobacco, D. G. Card 
{Kentmhff Bio. Bui. S2S (19S1), pp. 419-437, flg». 7).—The changes from 1912 to 
1980 in production, acreage^ yield per acre, and consumption of white hurley 
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tobacco are discussed. Tbe yearly fluctuations In production, trends In prices, 
growers* response to price, and tbe relation of size of crop to total value are 
analyzed. 

Acreage, total production, price per pound, and consumption of burley tobacco 
have definitely increased during the period, but average yield has decreased. 
Wide fluctuations in production have occurred, usually accompanied by opposite 
changes in price. Gross value of total production has tended to be large with 
large crops and small with small crops. The increase in consumption has not 
kept pace with the increase in cigarette production. About three-fourths of the 
changes in production are due to changes in acreage and one-fourth to changes 
in yield. Aa'eage planted was found to be determined largely by prices for 
tobacco during the two preceding years. It is indicated that the future pro¬ 
duction of burley tobacco Is exceptionally subject to the control of price-making 
factors or to the concerted action of growers. 

Consumer preferences for potatoes, H. H. Buteab (l^evo HampsMre Bta, 
Circ, S7 (1981 pp. H), —GChls study is based on a house-to-house canvass in 
1929 of 1,052 homes in 6 cities of the Stata The canvassers exhibited 11 typical 
Green Mountain potatoes of different sizes and weights to those interviewed. 
Data were secured as to the preferences as to size, qualities desired, consump¬ 
tion, storage and sources of supply, and preferences for New Hampshire or 
Maine potatoes. Nationality of the consnmer and three income groups—^under 
$1,500, from $1,600 to $2,500, and above $2,500—are considered in analyzing 
the data. 

The study showed that consumers are not satisfled with a large part of the 
potatoes purchased, and that growers need to revise many of their growing, 
handling, and grading practices. 

Organizatioii and management problems of cooperative strawberry mar* 
keting associations in Kentucky, 0. D. Phillips and D. G. Casd {Kentucky 
8ta. BuL 819 (1981) ^ pp, 2^7-287, figs, 4).—This bulletin Is based on a study of 
10 Kentucky associations and 1 located near by In Tennessee. A table is in¬ 
cluded showing the high, low, and average expenses per car, by items, for the 
associations. A chart shows the costs for the individual associations. The 
reasons for the variations in costs are discussed, and suggestions are made as 
to possible means of reducing items. Handling side lines, meeting market re¬ 
quirements, inspection, handling surplus berries, distribution of shipments, 
market Information, selling practices, pooling, and cooperation among the 
cooperative associations are also discussed. 

The total costs per car in 1929 ranged from $23.65 to $128.58, averaging $52. 
Increase in volume handled per season up to 100 to 150 cars was found to be 
accompanied by lower unit costs. 

The standard of living of farm families in Grayson County, Kentucky, 
M. Oylkb (Kentucky Sta, Bui. 316 (1981), pp. 127-189). —This bulletin analyzes 
in detail the cost-of-Uving records secured in the study noted on x>age 660. A 
table is included showing the average amounts expended for different types of 
expenditures and the value of goods furnished by tbe farms. Other tables 
^ow the percentage distribution to the different types of expenditures in 
the groups of families expending less than $600, from $600 to $899, from 
$900 to $1,189, and $1,200 and over. The different items of expenditures are 
discussed, and tables are given showing the value of food per adult male xmit 
in the total value of family living groups and the value of clothing per persem 
tn different age and sex groups. Comparisons are made with the costs of living 
found in Laurel County, Ky. (B. S. E., 64, p. 90), and for 2,888 families in 
selected localities in 11 States (B. S. E., 56, p, 185). 
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The place of birth, age, and schooling of the operators and home makers; the 
number, age, schooling, etc., of the children; the participation of the families in 
church, lodge, and other activities; and the ownership of automobiles are 
discussed. 

The average value of living for the 138 families was $736, of which 46.7 per 
cent was furnished by the farm. The average value for 67 families was $460, 
and for 0 families $1,407. The average values for different kinds of expendi¬ 
tures were for food $333, of which $244 worth was furnished by the farm; 
clothing, $140; rent famished by the farm, $72; furnishings and equipment, 
$16; operation goods, $69, of which $28 was furnished by the farm; mainte¬ 
nance of health, $24; advancement goods, $51; personal goods, $18; life and 
health insurance, $12; and unclassified expenditures, $2. 

Some social and economic aspects of the problem of rural health In 
Oklahoma, O. D. Dotcan (Oklahoma 8ta, Giro, IfS (1981)^ pp, 19, figs. 2).— 
Tables are included and discussed showing the expenditures in 1926 for medi¬ 
cines, for dental work, and for doctor and hospital services of 740 Oklahoma 
farm families grouped according to the average number of years of schooling 
of the husbands and wives; the preventable deaths from the principal com¬ 
municable diseases in the State in 1929 and the estimated monetary loss to 
the State; the percentage distribution of family expenditures of 1,329 Oklahoma 
farm families grouped by tenure status; comparative health cost per family 
In Oklahoma and other States; the infant and maternal mortality rates for 
Oklahoma, 1920-1929; comparison of the infant mortality, by years 1920-1929, 
in certain urban and rural areas of the State; and the number of deaths in 
1920 and 1929 from specific causes (noncommunicable). 

Rural community trends, H. X Btjbt (Missouri Sta. Research Bui, 161 
(1981), pp, 48, figs, 6), —^This report describes a plan for making a continuous 
annual measurement of rural community status and trends, and reports and 
discusses the first year’s work done using the plan. The areas involved were 
three consolidated high school districts in the west-central part of the State, 
and the community interests measured were public schools, health, utilities and 
public services, finance, wealth and trade, and civic and religious interests. An 
index number was developed to measure each interest, and the five interest 
indexes were combined into a community index number. The components used 
in the several indexes and the method of rating each are discussed. The 
methods used in obtaining local cooperation in the work of collecting the data, 
in presenting the findings to the communities, and providing for continuation 
of the work through local cooperation are described. 

An appendix includes exhibits of the forms used in the study. 

Rural community clubs in North Dakota: Factors influencing their suc« 
cess or failure, E. A. Willson (North Dakota Sta. Bui, 251 {1981), pp, 108, 
figs, 26).—-This bulletin presents the results of a state-wide study of community 
clubs, their characteristics, activities, difaculties, and stability in terms of 
mortality over the period 1926-1929. The data were obtained by use of ques¬ 
tionnaires in 1926, 1927, and 1929. Detailed case studies were also made in 
8 areas and restricted studies in several other areas. In 1926 tisahle question¬ 
naires were received from 98 active clubs. In 1929 Information was obtained 
from 47 of these clubs, of which 23 were active, 14 not functioning, and 10 had 
been reorganized into types of clubs not classified as community dubs. In 
1929 data were also secured from 37 additional clubs, of which 22 were active, 
10 inactive, and 5 had been reorganized. The infiuence of county agents, imita¬ 
tion, length of settlement, density of population, permanency of tenure of 
farmers, size of farms, foreign birth and nationality of farmers, tenancy, and 
of farming on the distribution of dubs is analyzed. The objectives of 
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organization, age of clnbs, type of membersbip, dub headquarters, frequency 
of meetings, financial support, nationality of membership, and the function or 
activities of clubs as factors affecting the stability of clubs are discussed. The 
causes of failure of clubs; diflBiculties of clubs and their relations to stability, 
number of actlvldes, and ages of clubs; conflicting Interests in clubs; and the 
factors making for success of clubs are also discussed. 

The major factors influencing the distribution of community dubs In the 
State were found to be the extent of stimulation and direction from outside 
the community, the imitation of contiguous areas where clubs were functioning 
successfully, the degree of social solidarity in an area, and the nationality 
of the population. The chief factors requisite for a successful area type family 
rural social organization and making for stability or permanency of clubs 
were a relatively stable population; tolerance and respect for the attitudes, 
beliefs, customs, and interests of Individuals and groups in the community; wise 
and unselfish leadership; diversified activities which will entertain and interest 
all groups, but which are not offenshe to the beliefs and habit patterns of any; 
a community area including only farm, or farm and small town or village 
people; organizational experience as indicated by number of years of collective 
action; a minimum of conflicting attitudes, beliefs, customs, and interests; a 
collectivistlc rather than an individualistic attitude on the part of the people; 
and outside stimulation or leadership. 

Local rural leaders in Washington, H. W. Stabling and F. B. Yodeb 
{Washington Col. 8ta. Bui. 2o7 {lOSl), pp. SJ, fig. 1 ).—^This study, made in 
cooperation with the XI. S. J>. A. Bureau of Agricultural Economics, sets forth 
and analyzes some of the factors contribmting to the making of local rural 
leaders. It is based upon a sample of such leaders, including 181 men and 69 
women in 8 counties of the State. Membership of these leaders in community 
organizations, churches, and lodges, and their attendance at agricultural meet¬ 
ings are discussed. Analysis is made of how the leaders became interested in 
the problems and activities in which they are engaged; their age, sex, formal 
education, and current reading; their participation in community activities 
during their youth; parental encouragement given them; number of years* resi¬ 
dence in the present and other agricultural communities; and the occupations 
followed before farming and In addition to their present fanning activities. 
The attitudes and traits of leaders and the qualifications for successful leader¬ 
ship are discussed. 

The leaders studied were found to be engaged chiefly in social and economic 
activities, 84.4 per cent being active in the grange. The most efiBclent leaders 
attended more meetings dealing with agriculture and participated in more local 
community activities than the less efficient leaders. Men held more leadership 
positions than women. Church membership and activity appeared to have 
little influence on leadership ability. Few definite, organized attempts to inter¬ 
est young people in the vital problems and needs of rural life were made prior 
to the advent of the 4-H club work. Most of the leaders were of middle age or 
older, the average age being 47,2 years. Parental encouragement during ado¬ 
lescence was given to only 42.8 per cent of the leaders studied. Of the leaders 
studied, 88 per cent had completed the eighth grade, 42 per cent a 4-year high 
school course, 29.6 per cent had attended collie, and 12.8 per cent were college 
graduates. 

The activities during adolescence considered by the leaders as most influen¬ 
tial in leadership training were speaking and parliamentary practice in school, 
literary societies, and community clubs; debating in school and literary socie¬ 
ties; athletics in school; preparing papers in literary societies; and committee 
work in community dnbs. The mobility of leaders was found not to be very 
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great, 90.4 per cent having lived in the present community over 5 years, 62 
per cent over 15 years, and 26.8 per cent over 30 years. Over 60 per cent 
had always been farmers, and nearly 70 per cent were following no other 
occupation at the time of the study. Practically all the leaders read at least 
one dally newspaper, and the number of weekly, semimonthly, and monthly 
magazines and papers read averaged over 4. Marketing needs, lack of coopera¬ 
tion and organization, rural backwardness or lack of education, poor produc¬ 
tion, and excessive taxation were considered by the leaders studied to be the 
outstanding problems of agricultural people. 

The traits for leadership most often mentioned by the leaders were pleasing 
personality, tact, education, speaking ability, energy, practical knowledge of 
farming, love of humanity, honesty, ability as a mixer, and unselfishness. 

ASEIGUITTIEAL AST) HOME ECONOMICS EDTTCATIOIT 

Extension program in agricnltnre and home economics for 1932 iUli- 
noia 8ta, Circ. 583 (^932), pp. £3).—^Twenty-six extension projects planned with 
a view of being especially helpful in tiding over the present difficult situation 
in agriculture are outlined. How farmers may obtain information needed 
to put the practices into effect and the plans of the extension service in carry¬ 
ing out the projects are described. The regular extension projects are also 
listed. 

FOODS—HITMAir NTTTEmOir 

Report of the committee on methods of testing cake and biscnit flours, 
M. M. Bxookb {Cereal Chem., 8 (i9SI), No. 4, pp. 25^235).—-Among the papers 
Included in the report of this committee of the American Association of Cereal 
Chemists are the following: 

Report of sulMSommittee on. methods of scoring^ B. A. Barackman (pp. 252, 
253).—^Thls gives a tentative score card to be used in judging cakes. In a 
score of 100, SO points are given to external appearance, including 10 for 
symmetry of crust, 15 for volume of loaf, and 6 for thickness, tenderness, 
sugariness, and color of crust The remaining 70 points are divided as follows: 
15 for tenderness and 15 for silkiness of crumb, 25 for size and uniformity of 
cell structure, and 15 for color. 

Report on methods of incorporating ingredients in cajee tatters^ L. H. Bailey 
(pp. 255-259).—This is the report of a collaborative study of the “creaming” 
method in comparison with the “single stage” method of mixing ingredients 
in cake batter, a standard procedure being followed in each case. Ten ex¬ 
perienced collaborators, using their own flour and equipment, baked cakes by 
two different formulas with the two methods. 

The average of all of the scores made by the two methods with each of the 
two formulas indicated that the single stage method was preferable to the 
creaming method, although there were individual instances where the reverse 
was true. It was concluded that the single stage method of adding ingredients 
is preferable, on account of its simplicity, for a standard method of 
in testing various flours. 

Some oUervations on family flour, J. A. Dunn (pp. 262-266).—On the theory 
that baked goods of the batter type (muffins, scones, pancakes, biscuits, and 
gingerbread) will always be made in the home to a large extent, experiments 
were carried on with three popular family patent flours milled from hard wheat, 
a pastry flour, and a package cake flour to determine which type of flour is 
best suited to batter type cooking. 

Biscuits made from the family patent flour scored higher in each case, 
although those made from the soft flour were a little more tender and had a 
whiter color. The patent flours were also superior for cheese biscuits, scones, 
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muffins, and gingerbread. It was possible to mate good pastry from both types 
of flonr, although the patent flour was easiest to manipulate. For various 
cakes, the package cake flour gave the best results. By adjusting the formula 
good cakes were made with the patent flours. The author concludes that “ where 
they are available, a housewife should keep both kinds of flour among her 
supplies. The breadstuffs, pastry* and the batter types will be of higher quality 
when baked from the family patent, whereas the cakes will score much higher 
if made from a soft wheat flour.” 

Report of activities of the A. A. O. C. research fellow, P. P. Meebitt 
and M. J. Bush {Cereal Chem,, 8 (1981), No. 4, pp. 867-292, 5).— This re¬ 

port deals with studies of the effect of various factors considered to be chiefly 
responsible for great variability among different operators in the standard 
laboratory test baking procedure first proposed by Blish (B. S. B., 59, p. 591). 
The studies included comparisons of hand mixing of the dough with three types 
of machine mixing, of hand molding with machine molding, and of three types 
of ovens. 

Prolonged machine mixing tended to give larger loaves, but of greater varia¬ 
bility than hand mixing. Machine molding tended to reduce variability and 
is recommended as convenient and timesaving. 

The utility of mechanical moulding in experimental baking, W. F. Geddes 
and C. H. Goulden (Cereal Chem., 8 (1981), No. 4, 3 PP. 298-899).—This paper 
discusses some of the main features of an extensive series of experiments 
involving 4,040 individual baking tests to compare hand with machine molding 
in esperimental baking. The following conclusion is drawn: 

** Hand molding does not appear to be a factor of major importance in caus¬ 
ing variability between replicate bakings. Since punching and molding per¬ 
sonality both contribute to the variability between bakers, the introduction ot 
mechanical molding may be expected to reduce but not eliminate the large 
differences in mean loaf volume which different operators working in the 
same or different laboratories secure in replicate bakings of the same flour. 
The manual manipulation of doughs during molding is not a factor of such 
great importance as has been commonly supposed by workers in this field, and 
much detailed work yet remains to be done in elucidating and eliminating the 
factors responsible for variability before the accuracy of the experimental 
baking test can be brought within desirable limits.” 

A supplementary procedure ivlth the basic baking test for use with low 
diastatic flours, M. C. Mabklet and O. H, BATTJnr (Cereal Ghem., 8 (1981), 
No. 4, pp. 800-806, figs. 9).—This contribution from the Minnesota Experiment 
Station calls attention to two types of variables which must be considered In 
comparing the baking values of different flour samples. These are (1) the 
variables carried In the genetic constitution of the variety of wheat from 
which the sample of flour has been milled and (2) the variables due to environ¬ 
ment. In studying the differences in the baking qualities of flours due to the 
first of these factors, it is necessary to control the variables of the second 
type. These are classified as of two sorts: (1) The chemical composition, in 
so far os it is subject to environmental control, and (2) enzymic activity. Bak¬ 
ing tests are reported showing wide variations produced in baking tests on the 
same variety of wheat grown in different parts of the State attributable to 
variations in diastatic activity, and a method is proposed to control this vari¬ 
able. This consists in substituting in the baking formula 3 per cent of flour 
of high diastatic activity milled from wheat sprouted for 3 or 4 days. 

[Refrigeration and frozen foods] (Food /ndu8., 8 (1981), No. S, pp. 182-281, 
figs. 74).-—This entire issue is devoted to papers on various uses of modern re¬ 
frigeration, including the following: Storing Fruits and Vegetables by Befrig- 
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eratlon, by E. L. Overholser (p. 185); Concentrating Fruit Juices by Freezing, 
by M. G, Weber (p. 187); Refrigeration Stabilizes Egg Supply, by L. B. and 
M. Ovson (p. 191); Refrigeration in tbe Milk Industry, by J. P, Kirkup 
(p. 192); Refrigeration in the Curing of Meat, by C. R, Moulton (pp. 192, 193) ; 
What Happens during Quick-Freezing, by H. F. Taylor (pp. 205, 206) ; Florida 
Produces Frozon Orange Juice, by L. V. Burton (pp. 208-211); and Where 
Quick-Frozen Vegetables Stand Today, by 0. Birdseye (p. 213). 

The basal metabolism of south Indian women, E. D. Mi^soN and F. G. 
Benedict {Indian Jour. Mod. Research, 19 (1931), No. 1, pp. 15-^8, fig. I).—This 
study, which is a part of the extensive survey under the auspices of the Car¬ 
negie Institution Nutrition Laboratory of the metabolism of various races, was 
carried on at the Women’s Christian College, Madras. Basal metabolism de¬ 
terminations were made on 64 native women ranging from 17 to 31 years of 
age. The Benedict portable apparatus supplemented by graphic records was 
used with the usual technic, and supplementary data were obtained on sitting 
and standing heights, weight, pelidisi, and pulse rate. 

The body weights and standing heights of the subjects were low, the former 
ranging from 88.4 to 67.6 kg., with an average of 45 kg., and the latter from 
145 to 167 cm,, with an average of 154 cm. The sitting heights were lower 
than the calculated values, suggesting that these subjects had relatively shorter 
stem-length and longer legs than westerners. The state of nutrition, as indi¬ 
cated by the pelidisi, was normal, comparing favorably with that of normal 
western women. 

The pulse rates ranged from 48 to 83, with an average of 68 beats per min¬ 
ute, The respiratory rates were high, averaging 19 respirations per minute. 
The oxygen consumption varied from 120 to 185 cc., with an average of 150 
cc. per minute. The total heat production averaged 1,050 calories. The heat 
production per square meter of body surface varied from —5.3 to —33 per cent 
in terms of the BCarrls-Benedict standards, with an average of —16.9 per cent. 
Corresponding deviations from the Aub-Du Bois standards were from —4.6 to 
—28.7 per cent, with an average deviation of —17.2 per cent. Although these 
low values are thought to point to a definitely low racial metabolism, other 
possible causes are being investigated. 

The age factor in the response of the rat to level of dietary protein, 
A. H, Smith and T. S, MoIse (Jour. Nutrition, 4 (1931), No. 2, pp. 261--265).-- 
In this study of the effect of the concentration of dietary protein on the weight 
gains in rats of different ages, observations were made on male albino rats 
from all of which the right kidney had been removed. The rats were grouped 
by four different ages, 30, 90,180, and 860 days at the beginning of the experi¬ 
ment, and were fed rations containing 18, 60, and 86 per cent of protein for 
56 and 150 days, at the end of which time some of the animals from eadi age 
group were killed and observations and organ measurements made. 

All of the animals which were 30 days old at the beginning of the experiment 
grew satisfactorily both for the 56- and the 160-day periods, but the gains in 
weight of the animals on the very high protein ration were distinctly less than 
on the other two. The ratios of total calories ingested to grams of gain in 
weight were almost identical on the three diets. In the shorter period the 
averages were 13.9,122, and 13.7 and in the longer 23.4, 28.5, and 24.2 for the 
18, 60, and 86 per cent diets. 

In the group 90 days old at the beginning of the experiment, the increases 
in body weight were less, but the relative gains on the 60 per cent protein 
equaled or exceeded those on the low protein. The animals on the very high 
j^ein, while not gaining as much in weight, were in exc^ent physical condi¬ 
tion on autopsy. The rats 180 days old at the beginning gained even less and 
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again the ones on the highest protein made the smallest gains, hut were in 
good condition at the end of the esperiment Bats 360 days old at the beginning 
gained little. Those on 60 per cent protein compared favorably with those on 
18 per cent, but those on 85 per cent protein lost weight and showed on autopsy 
noticeably less subcutaneous and intra-abdominal fat. 

It is concluded that "maintenance, growth, and general well-being are pro¬ 
moted in rats of widely different ages when the ration contains 38 per cent of 
the calories as protein, as vrell as or better than when only 12 per cent are 
derived from this foodstuff. Furthermore, good, though not maximal, rates of 
growth are supported In young rats 30 days of age at the beginning of the 
feeding period on a ration, 67 per cent of the total calories of which arises 
from its protein content.” 

Studies on the relation oi manganese to the nutrition of the mouse, 
A, B. Kemmkrkb, 0. A. Elvehjeic, and E. B. Hast {Jour, Biol, Cliem,, 9^ ilBSl), 
2^0. 5, pp, 628-680^ figs, S). —In the feeding experiments reported care was taken 
to prevent any contact of the young with the stock ration of the mother. When 
the young were 17 to 18 days old they were transferred with the mother to glass 
cages and supplied with whole cow’s milk alone. On weaning, generally at 21 
days of age, each litter was divided into two groups, one of which received milk 
supplemented with sufficient iron and copper to furnish each mouse 0J.5 mg. 
of iron and 0.01 mg. of copper daily. The other group received in addition 
sufficient manganous chloride to supply each mouse with 0.01 mg. of manganese 
daily. In a few cases the milk was supplemented with a practically mringanese- 
free food mixture consisting of casein 20, lactose 75, and butterfat 5 per cent. 

As judged by comparisons of carefuUj’' matched Utter mates, the growth of 
the animals receiving manganese was delinitely superior to that of the animals 
receiving no supplement. The ovulatory rhjthm of all the females on the 
experimental diets was followed by the vaginal smear method. In the mice 
receiving no manganese, the number of oestrous cycles was greatly reduced. In 
no case were more than two cycles reported during periods of 10 weeks or more. 
On the diets supplemented with manganese, the frequency of the cycles was 
approximately normal, the interval never being greater than 14 days. In the 
groups containing both males and females on the manganese-low diet no preg¬ 
nancies occurred, while some of the females on receiving manganese mated and 
gave birth to normal Utters. 

Baw versus pasteurized milk.—^X, Auemia development, growth, and 
calcificatiou, W- B. Kbauss, J. H. Ebb, and B. G. Washbdbn (07iiQ Sta, Bimo. 
Bui, 154 (1932), pp, S-6, figs, S), —^Uaing paired feeding methods, a test was 
undertaken to determine the rate of anemia development in 23 pairs of rats 
fed ^ther raw or pasteurized millr. Tlie milk used was obtained from cows 
fed a good dairy ration and was handled In a manner to prevent metalUc 
contamination. Little difference was found in the rate of anemia develop¬ 
ment on the two kinds of milk. Similar results were obtained with commer¬ 
cial pasteurized milk as with milk pasteurized under laboratory conditions. 

In order to measure the value of the two kinds of tniiy for growth, 13 pairs 
of rats were fed. Sufficient iron and copper were added to the milk to pre¬ 
vent anemia. At the end of a 12-weeks period the femurs were removed from 
6 pairs and the ash content was determined, while the entire bodies of other 
pairs, minus the contents of the Intestines, were ashed. There was no sig¬ 
nificant difference in the ash content of the femurs or of the entire bodies of 
the animals fed ^ther kind of milk. 

Present status of acidophilus milk, W. D. Fbost, H. T. Btjttkbwobth, and 
S. M. Fabb (Amer. Jour, Pul. Health, 21 (1931), No, 8, pp, 862^66),—This brief 
summary is based upon an extensive survey of the literature on the subject, a 
number of references to which are appended. 
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Tronsforinatioii of the intestinal flora through the feeding of nnfer- 
mented acidophilus milk, R. P. MYEits (Amer, Jour, Pub, Healthy 21 (1931), 
No, 8, pp, 867-872), —^To meet the objection of many to the taste of ordinary 
cultured acidophilus milk, an unfermented product has been developed by inocu¬ 
lating milk pasteurized at high temperature with cultures of the organism and 
storing the product until used at a temperature not exceeding 10 ® C. (50® F.). 

The paper reports feeding experiments on rats and a more extensive series 
on human subjects to determine whether or not the cells of Laotobaclllm acid¬ 
ophilus suspended in unfermented milk are capable of being Implanted in the 
intestines. ** In the 16 experiments on human subjects, successful implantation 
of L, acidophUus, as determined by the plate method, was obtained in each 
case. In 12 of the 16 experiments a predominant L, acidophilus flora was 
obtained by the regular consumption of approximately 1 qt. of unfennented 
acidophilus milk per day, no other modification of the ordinary diets of the 
subjects having been made.” 

The influence of an exclusive meat diet on the flora of the human colon, 
J. 0. Toseet and B. Montu (Jour, Infect, Blsea^es^ 49 (1931) ^ No, 2, pp, HI- 
176), —^Essentially noted from a preliminary report (E. S. B., 64, p. 679). 

Vitamin standards and units (Brit, Med, Jour,, No, S696 (1931), pp, 862, 
863), —A brief report is given of the recommendations of the conference held in 
London in June, 1931, under the ausiiices of the Permanent Standard Com¬ 
mission of the Health Organization of the League of Nations for the purpose 
of formulating a stable standard for each known vitamin, of defining In terms 
of such a standard an arbitrary unit of activity for the vitamin in question, 
and of considering whether in each case any method or methods of testing 
could be recommended. 

It was agreed by the conference that in the present state of knowledge these 
questions could be discussed to advantage only in the case of vitamins A, B 
(Bi), 0, and D, and that the units should be defined in terms of a standard 
substance rather than a biological test on account of the unavoidable differ¬ 
ences to be expected in various laboratories in the growth and behavior of 
experimental animals. The standards and units finally recommended by the 
conference and adopted by the Commission are as follows: 

For vitamin A carotene was recommended temporarily as the standard of 
reference, with a selected sample of cod-liver oil as a second provisional stand¬ 
ard. The carotene standard is to be made from a number of samples of pure 
carotene prepared in certain specified laboratories by the WillstUtter method. 
The recommended unit is the vitamin A potency of I 7 (0.001 mg.) of the 
standard. 

For vitamin B (Bi) the standard is the adsorption product of an extract 
of rice polishings on fuller’s earth prepared in the Medical Laboratory, Java, 
by the method of Seidell, as described by Jansen and Donath (E. S. B., 57, 
p. 489), and the unit the antineurilic value of 10 mg. of this adsorption product. 

The standard for vitamin C is the fresh juice of the lemon (Citrus limomim) 
and the unit the activity of 0.1 cc, of the juice. 

The standard for vitamin D is the standard solution of irradiated eigosterol 
issued from the National Institute for Medical Research, Great Britain, and 
already in use as the vitamin D standard in Great Britain (B. S. B., 64, p. 
296), The unit is defined as the activity of 1 mg, of the standard. 

Few recommendations were made concerning the relative merits of different 
methods of biological assay, the consensus of opinion bebag that, inasmuch as 
the test substance and the standard preparation are Investigated simultaneously 
by the saxne method, the test substance should show the same value in terms 
of the standard whatever biological technic Is proposed. In regard to vitamin 
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D, the conference decided that “the *line^ test, X-ray examination, or deter¬ 
mination of the bone ash, are all eanally reliable methods,” and concerning 
vitamin B that methods both “ prophylactic and curative in type and employing 
either the rat or pigeon as experimental animal may yield equally valid results.” 

The standard preparations are to be kept at the National Institute for Medi¬ 
cal Research, Hampstead, and will be issued to suitable individuals and insti¬ 
tutions under certain conditions. 

The hope is expressed that the units established will be widely used in 
reinvestigating the vitamin content of medicinal preparations and foodstuff 
“ When this has been done, it should be possible to calculate not only the pro¬ 
tein, fat, and carbohydrate content of human dietaries, but also their vitamin 
content Certainly it should not be difficult to Investigate in tliis manner the 
unbalanced diets which lead to deficiency disease. Sufficient knowledge of the 
vitamin value of different human dietaries should eventually enable us to 
estimate man’s actual requirements in this reject” 

International vitamin standards {Brit. Med. Jour., No. 3696 (1931), pp. 857, 
85S).—This editorial comment on the recommendations of the international con¬ 
ference on vitamin standards, noted above, emphasizes the Importance in clinical 
medicine of the adoption of uniform standards for vitamin preparations. “ Now 
that the units should have the same meaning In all countries, comparable 
clinical data ought soon to be available for determining the effective and safe 
dosage of each of these vitamins in its different applications. The League and 
the laboratories have done their parts. The practical outcome is in the hands 
of clinical medicine,” 

Vitamin A potency of retinal tissue, A. M. Yudkin, M. Kbiss, and A. H. 
Smith (Anier. Jour. Physiol., 97 (1931), No. 4, pp. 611-616, fly. 1).-—The retinal 
tissue of pigs’ eyes was found to be a rich source of vitamin A. In curative 
tests a dosage of 30 to 50 mg. of the dried material was sufficient, while in 
prophylactic tests 20 mg. permitted normal growth and wdfi-belng in young rats. 
The accompanying choroid tissue contained little, if any, vitamin A 

“The recent studies of von Euler and his collaborators [B. S. R-, 61, p. 798], 
Oapper [B. S. B., 64, p, 112], Green and Mellanby [B. S. B., 63, p. 791], and 
Moore [B. S. R., 64, p. 393] in which a generic relationship betv’een the natural 
pigment carotene and vitamin A has been strongly implied suggest that the 
vitamin A (or its precursor) localized in the retina may bear a more or less 
direct structural relationship to the retinal pigment.” 

Isolation of oryzanin crystals (antineuritic vitamin) from rice polish¬ 
ings.—I, Report, S. Odakb (Imp. Acad. IJapan) Proc., 7 (1931), No. 3, pp. ION¬ 
ICS, flg. 1). —Attempts to isolate by the Jansen and Douath method (E. S. R., 
67, p. 489) the antineuritic vitamin from active oryzanin, a concentrate pre¬ 
pared from rice polishings, are reported. Crystals were obtained, but In the 
form of monoclinic plates bestead of needles as reported by Jansen and Donalh. 
OPhese melted at 250® 0. and were readily soluble in water, difficultly soluble 
in absolute alcohol, insoluble in acetone, benzol, and ether, and precipitable 
by phosphotungstic acid. The elementary analysis corre^onded more clos^ 
to an empirical formula of CcHsNiOaHCl than the CcHioNaO.HCl of Jansen and 
Donath. 

Pigeons suffering from polyneuritis as a result of exclusive feeding with 
polished rice were cured in a few days by the daily injection of 0.01 mg., and 
in a few hours by 0.02 mg. of the crystalline substance. With 0.05 mg. there 
was also a gradual increase in body weight. In pigeons on a synthetic vitamin 
B-free diet, the recovery was more rapid and the Increase in body wei^t more 
marked following the administration of the crystals. In preventive experi¬ 
ments with the synthetic diet, the feeding of 0.02 mg. of the crystals daily 



692 


EXPERIMENT STATION l^OORD 


tVoL 66 


kept the pigeons in good health, although there was a slight loss In body weight 
Polyneuritis developed in 10 days following the withdrawal of the crystals. 

Young rats on the vitamin B-free diet developed symptoms in 14 days, but 
recovered promptly and resumed growth at a nearly normal rale when fed 0.02 
mg. of the crystals daily. In preventive experiments the same amount sufSced 
for growth at a rate of from 1 to 1.2 gm. daily for 70 days. 

Studies in the physiology of vitamins.—^XV, Some observatloiis of the 
effect of administration of the antinenritic and heat stable factors on 
the anorexia characteristic of lack of the vitamin S complex, 11. R. Cowgill, 
H. A. Eosenbeeg, and J. Rogoff {Amer, Jour, Physioh, 96 {1963), No* 2, pp. 372- 
376 ).—^This continuation of the series noted previously (B. S. 11., 66, p. 198) 
reports the first of a series of experiments, an extension of which has already 
been noted from a prelimiuarj’ report (B3. S. R., 66, p. 93), leading to the con¬ 
clusion that the anorexia developing in dogs on a diet lacking in the vitamin B 
complex may be attributed to the vitamin B (Bi) component rather than to 
vitamin G (Ba). 

Is the rat dermatitis consequent on vitamin Ba (G) deficiency true 
pellagra? S. S. Gtjbin and W. H. Eddy {Jour, Expt. Med,, 54 {1931), No, 3, pp, 
421-429, pis, 2, fig, 1), —The authors, with the assistance of J. Denton and M. 
Ammerman, have obtained evidence of two distinct types of dermatitis in rats 
One of these was found to resemble histologically that of human pellagra and 
blacktongue in dogs, as described by Denton (B. S. R., 60, p. 793). This ap¬ 
peared occasionally in rats on a vitamin Bs-deficient diet supplemented with 
suflacient vitamin Ba in the form of beef extract or neutral autoclaved yeast to 
produce good growth. The other type of dermatitis, similar In appearance to 
that described by other workers, occurred in rats on an unsupplemented vitamin 
Ba-defident diet. 

“ It is suggested that dermatitis in rats may be of diverse type; one resulting 
from vitamin Ba (G) deficiency quite different histologically from human pel¬ 
lagra, and one closely allied to human pellagra and backtongue in dogs due to 
lack of some at present unidentified factor.” 

Rickets in rats.—^Xn, The add-hase equilibrium of the blood in rickets 
and; tetany, A. T, Shohl, H. B. Bbown, C. S. Bose, D. N. Smith, and F. Ooxu) 
{Jour, Biol, Chem,, 92 {1931), No, 8, pp, 711-719), —^In this continuation of the 
series of papers noted previously (E. S. R., 63, p. 695) the literature dealing 
with the question of the significance of acids and alkalies in rickets and tetany 
is reviewed briefly, and f»tudies are reported which were designed to evaluate the 
acid-base equilibrium of the blood scrum of rats with experimental rickets and 
tetany. For the production of rickets the Steonbock-Blaek diet 2965 was used, 
and for comparison the Sherman normal diet B and the same plus enough 
alkali to equal that of the rickets-producing diet. As additional controls, some 
of the rats on the ricketlc diet were given 16 mg. of cod-liver oil daily. 

In the tetany studies two types were selected, that produced by fasting and 
that produced by increasing the phosphorus content of the rachitic diet 2966 to 
bring the Ca: P ratio either to 2 or 1. The add-base equilibrium of the serum 
was determined by measurement of the pH and 00a, with confirmatory evidence 
by analysis of chlorides, total base, and protein. 

The data showed that in rickets the acid-hase equilibrium of the blood may 
border on alkalosis, while tetany produced by fasting and pho^hate feeding in 
rats previously made ricketic on a high calcium-low phosphorus diet results not 
in an alkalosis but an acidosis. 

In discussing these results the authors point out that the main question is 
not whether acidosis or alkalosis is an accompaniment of rickets or tetany but 
whether it is an essential part of the syndrome. “ Whatever may be the in¬ 
terpretation on a theoretical basis, the facts seem to warrant the conclusion 
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that rickets Is not necessarily associated with an addosls, and that tetany is not 
necessarily associated with alkalosis.” 

TEXTILES AKD CLOTHING 

Textile libers and their use, K. P. Hess (Chicago: J, B, lAppiaicott Co„ 
19Slf pp, i75).—This volume, one of the Lippincott series of 

Home Economics Texts edited by B. R. Andrews, presents on a level suited 
to college instruction certain fundamental facts concerning textile fibers and 
fabrics of importance to the consumer as a basis for intelligent selection and 
use. The unit-problem plan of organization of the material is followed, the 
subject matter being presented in three sections entitled textiles, fabrics, yams, 
and fibers; the textile fibers; and textiles and the consumer. Each section 
contains from three to six units, composed of several problems. Laboratory 
exercises are suggested at the end of many of the problems and guide ques¬ 
tions and literature references for additional study at the end of each unit. 
Numerous illustrations are given throughout the volume. Two appendixes are 
given dealing, respectively, with suggested lesson assignments and additional 
laboratory exercises. 

Carpet wear testing machine, H. F. Schikfeb and A. S. Best ([17. fif.] Bur. 
Standards Jour, Research, 6 (1931), No. 6, pp. 921-936, figs, 8).—“A machine 
for testing the resistance to wear of carpets and similar fioor coverings when 
they are subjected to definite wearing forces under controlled conditions has 
been developed at the [IT. S.] Bureau of Standards. The forces are chosen 
to produce the bending, slipping, twisting, and compression of the pile which 
takes place when a carpet is walked upon. 

“A circular sample of the carpet to be tested Is tacked on a turntable which 
is brought to bear against two leather-covered wheels. One of the wheels is 
driven by a motor and in turn drives the turntable. The other wheel is used 
as a brake to produce slipping of both wheels on the carpet as it rotates, A 
vacuum cleaner removes the material which is worn off. The wear on the 
carpet is produced by a downward force, a horizontal stress, and a slight 
twisting motion. They have definite values and may be varied. The rate of 
wear is evaluated by measuring the change in thickness of the pile of the 
carpet with a sensitive thickness gage as the test proceeds. 

“The machine can be used to test the relative durability of carpets under 
definitely specified conditions. Whether the results are a satisfactory measure 
of probable relative durability of carpets in service has not been determined. 
The machine should be useful for studies of the effect of various factors on 
carpet wear and for studies of the relation between the composition and 
construction of carpets and their resistance to wear.” 

home management and EaUIFMENT 

Family living expenditures. Summit County, Utah, 1930, E. Hayball 
and W. P. Thomas (TJtah Sta, Bta, 232 (1931), pp, 31, figs, ii).—This study, 
made in cooperation with the Extension Service of the Utah State Agricultural 
College, is based on farm management and family expenditure records for 51 
families for the year 1980. Tables and charts are presented and discussed 
showing the costs, by items and percentages that each Item was of the total 
for the dass, for food, clothing, household operation, shelter, health, education 
and advancement, and total expenditures. Other tables and charts show the 
average expenditures, total and by classes and per adult male equivalent, for 
the families grouped according to the amount of expenditures. Bata are 
included as to the personnel of the families, education of the parents, rooms 
and conveniences in the home, and the value of house and furnishings. 
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The average cash income of the families was ^,520, of which $1,891 was 
used for cash esqpenditnres for the farm, leaving $1,129 for family living. The 
average total living cost per family was $1,663, of which $530 worth of goods 
had been famished by the farm. The expenditnres for different groups of 
items were for food $505, of which $258 was furnished by the farm; shelter 
and furnishings $308, of which $240 was furnished by the farm; clothing $218; 
use of automobile $162, of which $32 was supplied by the farm; household 
operation $132; education $104; life Insurance $74; health $66; contributions 
$52; personal expenditures $48, and other expenditures $15. Of the families, 
11.7 per cent reported expenditures less than $600, 26.6 per cent from $501 to 
$1,000; 89.2 per cent from $1,001 to $1,600; and 23.6 per cent more than $1,500. 
Expenditures per adult male equivalent a\ei*aged $364, varying from $221 in the 
group spending less than $500 to $487 in the group spending from $1,601 to $2,000. 

The cash expenditure per family increased in proportion to increase in 
income. Certain Items, such as food and household operation, remained fairly 
constant on the basis of the adult male equivalent, while clothing showed a 
uniform increase and expenditures for advancement, life insurance, and use 
of automobile a decided increase as income increased. It was found that 
until the income available for family living reached $1,000 or more, family 
requirements above necessities could not be provided. 

Clothing and houselinen expenditures of 99 rural families of MlssiS" 
slppi during 192&-29t B. Bioeins (Mississippi Sta. Bui S94 (1931), pp. 39, 
flg,s, 6 ).—^This bulletin is based on data obtained from records of time and money 
eapendltures for clothing and household linen kept by housewives in 10 counties 
of the State, the period covered being the year be^nning October, 1928. 

The average expenditures of money and time for the family for the year 
were: Clothing, $203.94 and 178 hours 24 minutes; house linen, $9.19 and 46 
hours 42 minutes; and dry cleaning, $3.11 (plus 7 cts. worth of supplies) and 4 
hours 12 minutes. The average weekly expenditures for laundry were 34 cts. 
in money, 6 hours 1 minute in time, and 11 cts. for supplies; mending averaged 
1 honr 42 minutes per week, and repair and care of shoes $3.18 per year. An 
average of 13,7 per cent of the total value of family living was spent for 
clothing and 0.6 per cent for house linen. 

Cost of clothing, time expenditures for construction of clothing, and cost of 
house linen increased as the value of family living increased, but the propor¬ 
tion of the value spent on clothing and house linen decreased. Both money 
and time eapenditures for clothing were greater in the fall and spring than in 
winter and summer. Fall and winter were the higher seasons for house linen. 
Honey expenditures for clothing were also affected by composition of the 
family, distance from church, and the education of the operator and home 
maker. Education of the home maker affected money expenditures for house 
linen. The average money expenditures for clothing for different age and sex 
groups varied considerably, as did those for husbands and wives in different 
age groups. 

Housing and house operation costs on Xebraska farms, J. O. Kankxn 
(Nelraska 8ta. Bui m (1931). pp. 41, figs. IS).-«This bulletin deals mainly 
with size of house and household, household conveniences, and cost of housing 
and house operation. It is based chiefly on (1) a survey of 342 farms in 4 
counties, made in 1924; (2) answers by 343 wives of crop reporters to a ques¬ 
tionnaire mailed in 1919 by the Cooperative Extension Service, U. S. B. A^; (3) 
data on size of house and hous^old obtained in cooperation with the Bureau of 
Agricultural Economics, XJ. S. B. A., from 1,141 farm families in 11 counties; 
and (4) data on home equipment in 1926 obtained from 3,477 farm families by 
the home demonstration o63.ee of the Nebraska Extension Service as a part of a 
nadon-wide survey conducted by the General Federation of Women’s Clubs. 
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Some data obtained in the 1926 survey regarding urban homes In Nebraska are 
also presented for comparison. 

Tables and charts summarizing the data as to size of homes, rooms and 
persons per house, rooms per person, overcrowding, unused rooms, water in the 
house, sewage disposal, heating, cooking, and lifting facilities, power on the 
farm, value and rent of house, cost of furniture and furnishings, and cost of 
fuel and light are given. The groupings are chiefly on the basis of tenure and 
in some cases by expenditure groups and tenure. The data for the 1926 sur¬ 
vey are grouped chiefly by districts of the State. Some comparisons are made 
with those of Kirkpatrick for 11 States studied (B. S. R., 6G, p. 185). 

The study Indicated that the Nebraska farm homes studied are fairly typical 
of the a\erage American farm home in size, rooms per person, value of 
house, and annual valre of housing and house operation. Only a small per¬ 
centage of the Nebraska farms had any of the conveniences studied except a 
telephone, and modem sanitary sewage disposal was seldom found. Owners’ 
and part-owners’ houses were larger and more valuable and were much better 
equipped with modern conveniences than the houses of tenants. O^^ners and 
tenants spent about the same amount for furnishings, fuel, and miscellaneous 
operation costs. Part owners spent a higher amount. In general, housing 
standards decreased from the eastern to the western areas studied 

MISCELLANEOUS 

Report of the Alaska Agricultural Experiment Stations, 1930, H. W. 
Axberts {Ala^Tza Stas. Bpt. 19S0, pp. [23+48, figs. I8).““This contains the or¬ 
ganization list and a report of the several lines of work carried on. Meteor¬ 
ological data and other features of the work are abstracted elsewhere in this 
issue. 

The Forty-fourth Annual Report of the Colorado Agricultural Experi¬ 
ment Station for the fiscal year 1930-31, 0. P. Gujjctte bt al. {Colorado 
Sta. Bpt. 1931, pp. 52).—^Thls contains the organization list, a financial state¬ 
ment for the fiscal year ended June 80,1931, a report of the director on the work 
of the station, and departmental reports. The experimental work reported is for 
the most part abstracted elsewhere in this issue. 

Eleventh Annual Report [of Georgia Coastal Plain Station], 1930, 
S. H. Stasr {Georgia Coastal Plain Sta, Bui, 16 {1931), pp. 8ff, fig. 1). —This 
contains the organization list and a r^rt of the director on the work of the 
station. The experimental work reported Is for the most part abstracted else¬ 
where in this issue. 

Forty-fourth Annual Report [of New York Cornell Station], 1931, 
A. R. Mann (Neir York Cornell Sta. Bpt. 1931, pp. 113).--This contains a sum¬ 
mary of the progress on the more important research projects of the station 
during the year 1939-81, together vrith references to the publications of the 
year. The experimental work reported not previously noted is for the most part 
abstracted ^sewhere in this issue. 

Forty-fourth Annual Report of the South Carolina Experiment Station, 
[1931], H. W. Babes bt al. {South Carolina Sta. Bpt 1981, pp. 135, figs. 40 ).— 
This contains the organization list, a financial statement for the fiscal year 
ended June 30, 1931, and a report of the work of the station during the year 
The experimental features reported not previously noted are for the most part 
abstracted elsewhere in this issue. 

Forty-fourth Annual Report [of Vermont Station, 1931], J. L. Huxs 
{Vermont Sta. But 332 {1931), pp. 29). —^This contains the organization list, a 
report of the director, and a financial statement for the fiscal year ended June 
30, 1981. The experimental work reported is for the most part abstracted No¬ 
where in this issue. 
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Arkaaisas University.—A new poultry plant has been built at the universily 
faiTO. This plant contains a headquarters house, a laying house, a feed house^ 
brooder houses, range houses, and various other housing units. It will accom¬ 
modate 1,000 laying birds and ultimately take care of double this number. 

California Station.—Dr. F. B. Lincoln, research associate in plant pathology, 
has resigned, elective March 31, to accept an appointment In the University 
of Maryland. ULarold Compere, research assistant in entomology, has been 
authorized to undertake In China and India a search for insect enemies of the 
citrus red scale, one of the most serious pests of the citrus industry. 

Delaware Station.—^Donald McCreary succeeded L. L. Williams as assistant 
entomologist on April 1. Baymond Eus**^! has been appointed research fellov? 
in soil bacteriology and plant pathology beginning March 1. 

Illinois University.—Dr. Kendric C. Babcock, for 18 years dean of the 
College of Arts and Sciences and provost since 1920, died aiarch 11. Dr. 
Babcock was born in South Brookfield, N. Y., on September 8, 1864, and was 
educated at the University of Minnesota and Harvard University, receiving 
the Ph. D, degree from the latter in 1806. He had taught various subjects In 
the University of Minnesota and the University of California, and served as 
president and professor of history in the University of Arizona from 1903 to 
1910 and as specialist In higher education in the Bureau of Education of the 
U. S. Department of the Interior from 1910 to 1913. 

Purdue University and Station.—The aggregate enrollment for the second 
semester exceeds that for any corresponding period, reaching 4,448, or 147 
more than on the same date in 1931. This includes 370 students In agriculture 
and 415 in home economics. 

Dr. Byron E. Pontius, associate professor of animal husbandry since 1919, 
died March 16, aged 44 years. He was in charge of the university flock of 
pure-bred ^eep, and in addition to instruction duties had carried on research in 
genetics and the formation of urinary calculi in sheep. He was a native of 
Ohio and graduated from the Ohio State University in 1914, Subsequently he 
received from the University of Wisconsin the M, S. degree in 1924 and the Ph. 
D. degree in 1927. He had served as head of the department of animal hus¬ 
bandry at Alfred University from 1914 to 1917 and as assistant professor of 
animal husbandry in the Massachusetts College from 1917 to 1919. 

Iowa College and Station.—A retort for the continuous destructive distilla¬ 
tion of cornstalks, cobs, straw, and oat hulls, said to have been the first of the 
kind which has been built, has recently been installed. 

The retirement on June SO is noted of Dean and Director 0. F. Curtiss, asso¬ 
ciated with the institution since 1892. Pending the selection of a successor, 
President E. M. Hughes will assume the duties of dean of agriculture, 

Kansas College and Station.—^Dr. W. H. Metzger has been appointed assist* 
ant professor of soils, effective April 1. Dr. F. L. Duley, professor of agronomy, 
has been given general charge of research work in soils, in which he will be 
assisted by Dr. Metzger and H. E. Myers. 
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Blassachusetts College and Station.—^Following a report of a special com¬ 
mittee on limitation of enrollment, decision has been reached to restrict the 
admission of women stndents next fall to 75 and of all first year students to 
300. No restriction was deemed necessary for the graduate school or the Stock- 
bridge School of Agriculture. The restrictions were Imposed as a result of 
limited housing and instructional facilities. 

Because of continued ill health, President R. W. Thatcher has presented his 
resignation effective not later than September 1. He has been tendered a 
research professorship in the station. Also effective on September 1, P. A. 
Waugh will retire as head of the division of horticulture, but will remain head 
of the department of landscape architecture. R. A. Van Meter, professor of 
pomology, has beea appointed head of the division of horticulture. 

Ray M. Koon, research professor of vegetable gardening and in charge of the 
work at the Waltham Field Station, has been granted six months’ leave of 
absence, beginning April 1. for study in continental Europe and Great Britain. 

Mississippi College.—^The name of the institution has been changed by the 
legislature from Mississippi Agricultural and Mechanical College to Mississippi 
State College. In consequence the post office, telegraph office, and express 
office addresses have been similarly redesignated State College. 

Missouri University and Station.—^Dean and Director P. B. Mumford has 
returned from six months’ absence in European countries, where he made a 
study of agricultural education, research, and the general agricultural i^tuation 
and of what governments are doing to aid agricnlture. Dr. A. E. Mume^, 
associate professor of horticulture, has returned from a similar absence spent 
in studying the work being done by institutions in eastern and central Europe 
and in Russia in the fidd of plant physiology. 

W. R. Pankhanel, instructor in agricultural economics, has resigned to accept 
a position with the Federal Land Bank of St Louis. 

NevadA Station.—The recently reorganized department of meteorology has 
chosen as its central work the revision of a manuscript on snow surveying in 
relation to forecasting stream flow. This manuscript has already been mimeo¬ 
graphed by the United States Reclamation Service for its use, but to assure a 
wider use will be published as a research monograph by the station. 

A report on snow survey problems in the Humboldt Basin has recently been 
prepared and printed, and a forecast of run-off in this basin during the present 
season is now in press. Because of the dried out condition of the watershed 
due te a succession of four dry years and also to the presence of a large body 
of low level snow accumulated on the floor of the basin under subnormal winter 
temperatures this year, the problem of forecasting is very complex. Further¬ 
more, there is no year of record with which to make comparison. 

Since the meteorologist of the station has been appointed chairman of the 
committee on the hydrology of snow in the American Geophysical Union, the 
station has become the center of investigations of all types of problems con¬ 
nected with the snow. At present it is furthering u questionnaire being sent 
throughout America and abroad regarding the present status of snow studies 
and teaching. The results of this questionnaire will be presented at the annual 
meeting of the union. 

New Hampshire University and Station.—^An advisory council of 20 farmers 
for each of three commodities, poultry, potatoes, and dairying, was assembled 
at the university in March by Director J. C. Kendall to review both the research 
and extension programs. Both production and economic projects were dis¬ 
cussed, and each commodity group met separately on different days. Each 
100503—82- 7 
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county of the State was represented. Hie plan proved so successful that it is 
likely to be continued in the future. 

A new dairy barn to house the university herd has been built and will be 
occupied this spring. 

Butters University.—iSfoiewce notes that the State University of New Jersey 
is made the ultimate beneficiary of the bulk of an estate valued at $128,000 left 
by Edward Kandolph Wood, who died February 14 in his ninety-second year. 
Mrs. Wood receives the income accruing from the estate during her lifetime. 
The suggestion is made in the will that the bequest be devoted “ to the study 
of the elinoilnatlon and destruction of animal and vegetable pests.*’ The sum¬ 
mer home of the family at Eichland, near Vineland, Is to be held “ as a residen¬ 
tial, social, and educational center or home” for officers, faculty members, 
students, or others connected with the university. 

Cornell University.—^BUwood Wilson has been appointed acting professor 
of silviculture vice S. N. Spring, resigned to become assistant dean of the New 
York State College of Forestry at Syracuse University. 

New York State Station.—^Aside from a small number of copies to be sent 
to libraries, exchanges, and similar groups, the station has discontinued the 
use of classified mailing lists for its general and technical bulletins and will 
rely for its main distribution upon return post card announcements. This 
change in plan went into effect March 1 and is expected to permit of a reduction 
of editions on most bulletins of 50 per cent 
Ohio State University.—Dean Alfred Vivian, associated with the institution 
since 1902, has resigned effective July 1. 

Or^on Collie.—Under a reorganization of the higher educational system 
of the State, approved by the governor to become effective with the opening of 
the fall term, a single president of higher education with headquarters at the 
State capital is to be selected as the senior administrative officer of the State 
college, the State university, and the three State normal schools, while vice 
presidents or senior deans will be immediately in charge of each institution. 
The number of schools in the college and university are to be reduced from 
41 to 12, with a corresponding number of deans. The university organization 
will Include schools of literature and arts, social science, business administra¬ 
tion and commerce, fine arts, and physical education, while those at the college 
will comprise agriculture, home economics, physical and biological sciences, 
engineering, forestry, and pharmacy. Announcement Is made of an expected 
saving in operation of the two institutions in excess of $1,000,000 per annum. 

Virginia Track Station.—Director Thomas 0. Johnson died March 31 at 
the age of 62 years. He had been head of the station since its establish¬ 
ment in 1007, and had previously held positions in horticultural work in the 
University of Missouri, Cornell University, and West Virginia University. He 
was a graduate in 1896 of the last-named institution, and served as president 
of the American Society for Horticultural Science in 1917. 

Wisconsin University and Station.—Don S. Anderson, instructor and assist¬ 
ant in agricultural economics in the Minnesota University and Station, has 
been appointed assistant professor of agricultural economics, effective March 
29. John A. James, assistant dean of the College of Agriculture since 1919, 
has been appointed director of the department of agricultural education and 
has been succeeded as assistant dean by Dr. Ira L. Baldwin, who will also 
continue as associate professor of bacteriology. 

Hannah Dairy Besearch Institate, Scotland.—This institute (E. S. B., 60, 
p. 797) was formally opened in 1931 in Its permanent location at Auchincrulve 
in Ayridfire. Buildings have been erected and equipped from a capital grant 
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of £15,000 from the Development Fund. The main structure contalxis expert* 
mental laboratories devoted, respectively, to physiology, biochemistry, nutri¬ 
tion, bacteriology, and pathology, as well as administrative and other offices and 
a library and reading room. The farm buildings have been renovated and 
extended, and include a specially constructed metabolism house with accommo¬ 
dations for feeding trials with three cows and with goats and other small 
animals. A dairy herd of about 40 pedigreed Ayrshire cattle has been ac¬ 
quired, as well as a flock of sheep and a small number of goats. Investigations 
under way deal with the nutrition of ruminants, the physiology of lactation, 
the breeding of dairy cows, bovine tuberculosis, and the condensing and drying 
of milk and its by-products. The director of the Institute is Dr. Norman 0. 
Wright. 

Fourth International Agrtcnltnral Education Congress.—-This congress 
is being arranged to meet in Borne in November, 1932, under the auspices of the 
International Federation of Technical Agriculturists and with King Vittorio 
Emanuele III of Italy as high patron. Sections are contemplated for higher 
education, secondary education, popular and post-s(ffiool education, general 
education in the country and agricultural sociology, and agricultural home 
economics teaching. The general secretary Is Dr. Franco Angelini, Via Vittorio 
Veneto, 7, Borne, Italy. 

Sixth International Botanical Congress.—An executive committee has been 
formed for this congress, of which Dr. F. A. F. C. Went, Utrecht, Is president, 
while Dr. J. 0. Schoute, Groningen, will act as vice president. Dr. W. C. de 
Leeuw, Bilthoven, as treasurer, and Dr. M. J. Sirks, Wagenlngen, as secretary. 
The committee has decided that the congress will meet at Amsterdam Septem¬ 
ber 9-14,1936. 

Necrology.—Sir William Somerville, professor of agriculture and rural 
economy at Oxford University from 1906 until his retirement In 1926, died Feb¬ 
ruary 17 at the age of 72 years. Dr. Somerville was a pioneer worker in agri¬ 
cultural science in Great Britain. Beginning in 1889 as a lecturer in forestry 
in the University of Edinburgh, he was subsequently professor of agriculture 
and forestry in Durham Collie of Science (now Armstrong College) from 
1891 to 1899, the first occupant of the Drapers’ professorship of agriculture at 
Cambridge University from 1899 to 1901, and assistant secretary in the Board 
of Agriculture and Fisheries from 1902 to 1906. While much interested in the 
promotion of agricultural education and demonstration, he also carried on con¬ 
siderable experimental work at an early date, much of it in numerous local 
stations between Solway Firth and the North Sea on crops of arable land, and 
began pasture studies in 1890. 

Dr. Jan Paulus Lotsy, eminent in the field of genetics, died November 17, 
1981. Dr. Lotsy was bom in 1867 and educated at Gdttingen University. He 
came to the United States in 1890, where he was lecturer in Johns Hopkins 
University and studied the assimilation of nitrogen by wheat. He also spent 
five years in Java investigating the localization of alkaloids and the embryology 
of several plants. Taking up genetics, he became in 1904 lecturer in systematic 
botany at Leiden and two years later director of the State herbarium there. 
In 1909 he was appointed secretary of the Dutch Association of Scieices and 
studied hybridization of Antirrhinum, Oenothera, Oucurbita, and other genera 
and later extented his research to other plants and to man. He had been 
editor of Sotaniaohea Centralhlait, Proffreaaua rei BotmUsae^ Genetica, and 
ReatmpUo GeneHoa. 

Dr. R Stenhouse Williams, first director of the British National Institute 
for Dairying and research professor of dairy bacteriology in the University ot 



700 


BXPBBIMBirT STATION EBCOBD 


tVoL 66 


Heading, died February 2, aged 60 years. He did much by his studies in dairy 
bacteriology and his numerous writings to promote technical education in all 
branches ot the milk industry, as well as research in the nutritional value of 
milk and the production of a clean, safe milk supply at moderate cost. 

Dr. Robert Shaw Wilkinson, president of the Colored Normal, Industrial, 
Agricultural, and Mechanical College of South Carolina since 1911 and a mem¬ 
ber of its staff since 1896, died March IS, aged 67 years. He was educated at 
Oberlin College (A. B., 1891) and Columbia University (Ph. D., 1904), and was 
widely known as a leader in negro education. 

New JotEriials«-H?eitachri/t far Brn&hmng is being publi^ed monthly at 
Leipzig as a journal for the discussion of nutrition questiona as related to 
research and practice. The initial number contains abstracts, book reviews, 
and miscellaneous notes, with the following original articles: The Significance 
of Iodine in the Metabolic Processes of the Human Organism, by J. Stoklasa 
(pp. 8-16); German Milk Production, by B. Wiehr (pp. 15-18); The Potato 
Crop in 1930, by H. Wllbrandt (pp. 18-20); Market Supply without Storage 
by Marketing Agencies, by K. Brandt (pp. 21-26); The Influence of Hard 
Waters on the Cell in Cooking, by W. Zlegelmayer (pp. 25-80); The Proper 
Nutrition of School Children, by E. SchriJder (pp. 81-34); and The Principles 
of Winter-suffering Measurement in Food Districts, by Michaelis (pp. 84-86). 

Stylops, a journal of taxonomic entomology, is being published by the Ento¬ 
mological Society of London ** to meet the demand for the prompt publication of 
short taxonomic papers.*’ The Initial number contains six articles, among 
which is New South African CurcuUonidae (OoL), by G. Marshall (pp, 1-6), 

Food Teohmlogy is being published as a monthly review of food manufac¬ 
ture, processing, and transportation at 168 Stratford High Street, London, H. 
15, England. The initial number deals especially with various types of food 
spoilage. 

Su8l>andry is a quarterly published by the department of agricultural edu¬ 
cation of the Norfolk County Council, England. It deals with the “ science of 
Norfolk farming.*' 

MisceRaneous.—Dr. a B. Williams, lecturer in agricultural and forest 
zoology In the University of Edinburg, has been appointed professor of ento¬ 
mology in the University of Minnesota for the spring quarter of 1982 for a 
series of lectures on advanced entomology. On July 1 he will become chief of 
entomology at the Bothamsted Experimental Station vice Dr. A. D, Imms, who 
has been appointed head of the new department of entomology at the University 
of Cambridge. 

Harold K. Plank, entomologist for the Tropical Research Plant Foundation 
since 19J3, has been appointed supervising entomologist for the California State 
Department of Agrlcultnre with headquarters at Sacramento and entered upon 
his new duties April 1. 

Courses in applied animal nutrition, applied animal breeding, and 
parasitology leading to the M, S. d^^ree have recently been announced by 
Macdonald College. 

Dr. Joseph H. Grisdale, deputy member of agriculture for (Canada since 1919 
and prevloufiOy a pioneer agriculturist and director of the Dominion Experi¬ 
mental Farms, retired March 9. 
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EDITORIAL 

THE FIFTIETH ANNIYERSABY OF THE STATE EXPERIMENT STATIONS IN NEW 
TORE, OmO, AND MASSACHUSETTS 

The year 1882 is noteworthy in the annals of agricultural research, 
since no fewer than three of the State agricultural experiment sta¬ 
tions date from that time. The States under whose legislative sanc¬ 
tion these stations were established are, in the chronological order of 
their action. New York, Ohio, and Massachusetts. Though by no 
means the first stations in the field, this trio typified the growing 
interest in agricultural experimentation which characterized the 
period, and favored as they were by sound basic ideals, capable guid¬ 
ance, and relatively generous financial support they early achieved a 
position of wide influence. 

The formal organization of each of the three stations reflected a 
definite crystallization of public sentiment in favor of State support 
for experimental work in agriculture. In all three States such work 
had already been imdertaken by their agricultural colleges, but thus 
far it had been conducted without direct State appropriations or 
similar direct public endorsement. 

In Massachusetts, there had been considerable experimentation at 
the Massachusetts Agricultural College ever since its opening in 
1867. The conviction was expressed in 1875 by Hon. Charles L. 
Flint, secretary of the board of trustees, that ‘‘ could the college farm 
or a portion of it be organized and established as an experiment 
station and provided with the requisite means, it would go far to 
meet a great and growing public want and do more real good for the 
agriculture of the present and the future of the Commonwealth than 
any other agency.” Three years later an offer from Prof. Levi 
Stockbridge to give $1,000, representing royalties derived from the 
sale of his fertilizers, for the establishment of such a station was 
accepted by the college trustees and a committee of organization 
appointed. Subjects of investigations were assigned to different 
members of the faculty, an improvement of the original Sturtevant 
lysimeter was built, and data were collected on soil and atmospheric 
moisture, dew formation, and similar topics, as well as studies of the 
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possibilities of sorghum and other plants for sugar production, the 
effect of fertilizers on the composition of fruits, the control of peach 
yellows, and other problems. Because of the lack of funds, however, 
this station ceased to function in 1881. 

In New York Prof. I. P. Koberts had begun experiments with field 
crops at Cornell University in 1874, and five years later the university 
had definitely organized as one of its departments the Cornell Uni¬ 
versity Agricultural Experiment Station. Although the funds at 
the disposal of this station had been extremely small, considerable 
valuable work had been carried on by the instruction staff on a 
voluntary basis. 

At the Ohio Agricultural and Mechanical College, later the Ohio 
State University, experiments had for some time been under way 
by Dr. Norton S. Townshend, professor of agriculture. In 1878 a 
farm department had been established under the superintendency 
of Dr. Townshend and with Dr. C. E. Thorne as farm manager. 
Variety tests with cereals, fertilizer and cultural trials, and studies 
in cattle feeding had been conducted by various faculty members. 

Doubtless this early experimentation by the colleges helped ma¬ 
terially to bring about a decision by the respective legislatures to 
organize experiment stations. In each case, however, when this step 
was taken, instead of appropriations to the colleges essentially inde¬ 
pendent institutions were set up, with separate boards of control. An 
act of June 26,1880, established the Now York Agricultural Experi¬ 
ment Station with a governing board consisting largely of executive 
officers of the 10 principal agricultural societies of the State. The 
board arranged for the purchase of a farm of 125 acres at Geneva, 
and this farm, following the passage of additional legislation in 1881 
designed to meet objections raised as to the constitutionality of the 
previous act, was duly taken over by the new institution on March 1, 
1882. Dr. E. L. Sturtevant, who had carried on considerable experi¬ 
mental work privately on a farm in Massachusetts, was named as the 
first director. 

On April 17,1882, the Ohio Agricultural Experiment Station was 
established “ for the benefit of practical and scientific agriculture 
and for the development of the vast agricultural resources of the 
State.” By mutual agreement of its board of control and the uni¬ 
versity trustees, the now station was located on the university farm. 
About 25 acres were set aside for its work, and the professor of 
horticulture, Mr. W. E. Lazenby, was made director. 

The Massachusetts Experiment Station was authorized by an act 
of the legislature approved May 12,1882. Under this law the station 
was definitely located at the college, though with its own board of 
control. In the following November Dr. C. A. Goessmannj professor 
of chemistry since 186S, was appointed director. 
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The period of about five years which preceded the passage of the 
Hatch Act was one of considerable development. A “general an¬ 
nouncement ” issued by the Ohio Station declared its preparedness 
“to test varieties; to analyze and test fertilizers and manures, soils, 
waters, Tnilk, cattle food, etc.; to examine weed seeds that are sus¬ 
pected of being unsound or adulterated; to identify and name weeds 
and other plants; to investigate and describe when known the habits 
of injurious and beneficial insects; and other work of a similar char¬ 
acter that properly comes within its province.” Much attention was 
likewise given in New York and Massachusetts to many of these 
matters, in which public interest was then especially keen, but the 
foundation was also laid for more fundamental studies. The Massa¬ 
chusetts Station became widely known for its applications of agri¬ 
cultural chemistry, while the Ohio Station gave special prominence 
to soil fertility and other agronomic problems and the New York 
Station to horticulture and dairying. 

Upon the passage of the Hatch Act the Ohio Station was reorgan¬ 
ized and designated as the recipient of the Federal grant. In Massa¬ 
chusetts and New York, however, a different policy was pursued. 
The Hatch Experiment Station was set up on the campus as the 
experimental department of the Massachusetts Agricultural College, 
wMle in New York it was the Cornell Station which was reorganized 
and for some years received the entire Federal allotment. As re¬ 
gards administration, the net immediate result was therefore the 
continued maintenance of two stations in New York and the pro¬ 
vision of an additional station in Massachusetts. Still further dif¬ 
ferentiation of State and college agencies followed in 1892, when 
the Ohio Station was removed to a farm of its own which had been 
acquired at Wooster. 

Ultimately, however, closer relations were attained between the 
stations and the colleges. In 1895 the Hatch and Massachusetts 
Stations, which had been inci’easingly cooperating in a division of 
the field, were formally united. In 1923 the New York State Station, 
while continuing its work and organization at Geneva, became an 
integral part of the Cornell University. Four years later an under¬ 
standing was reached between the respective boards of control of the 
Ohio State University and the Station whereby a substation was 
organized at the university and manned by members of the faculty 
of the college of agriculture. Thus the end of the half century finds 
the experimental work in these States administered under some form 
of unified control and also with research, instruction, and extension 
well coordinated. 

Interest in these stations by their respective States has continued 
and intensified with the passing of the years. One measure of the 
esteem with which they are regarded locally is found in the lai^ 
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proportion of their financial support which has continued to be de¬ 
rived from State funds. The initial appropriation for the New 
York State Station was $20,000 per annum for two years. From 
1882 to 1887 the Ohio Station was supported wholly by State appro¬ 
priations which averaged $4,675 per annum, and the Massachusetts 
Station for some years depended chiefly for its maintenance upon 
a State allotment of $5,000 per aimum. These were all considerable 
sums for the times, but they do not loom large when compared with 
State appropriations for 1931 of $378,913, $371,795, and $187,821, 
respectively. 

Measui'ed by the increase in personnel, the growth has been equally 
impressive. The scientific staff of the New York State Station as 
listed in its report for 1882 included a director, an assistant, a hor¬ 
ticulturist, and a chemist; in 1932 it numbers about 70, distributed 
among departments of bacteriology, botany, chemistry, dairying, 
editing, entomology, pomology, and vegetable crops. The director, 
chemist, botanist, and superintendent of field experiments in Ohio 
have been replaced by departments of administration, agronomy, 
animal industry, botany and plant pathology, dairy industry, rural 
economics, editorial work, agricultural engineering, entomology, for¬ 
estry, home economics, and horticulture, with a total technical staff 
of about 140, some of whom, however, are also engaged in instruc¬ 
tion in the Ohio State University. In Massachusetts the original 
three-man staff, comprising a director and chemist, a superintendent 
of field and stock experiments, and a superintendent of horticultural 
experiments, microscopist, and draftsman, has been expanded to over 
76 full-time and part-time specialists in such groups as agronomy, 
animal husbandry, bacteriology and physiology, botany, chemistry, 
dairy industry, editorial work, agricultural economics, agricultural 
engineering, entomology, farm management, home economics, hor¬ 
ticulture, poultry husbandry, and veterinary science. 

The sphere of influence of the stations, at first largely restricted to 
the immediate vicinity of their plats and barns, has been greatly 
broadened by the development of numerous substations. In Oliio 
these have largely taken the form of numerous regional and county 
experimental farms; in New York by a vegetable research station on 
Long Island, the Chautauqua vineyard laboratory, and extensive 
work with orchard and small fruits in field stations in the Hudson 
Valley; and in Massachusetts by special cranberry and market gar¬ 
dening substations. There has also, of course, been much cooperation 
of less permanent type with other institutions and individuals. 

Close contacts "with farmers have been sought from the beginning. 
The early bulletins of the New York State Station were publi^ed 
through newspapers, the earliest of these bearing the date of July 24, 
1882. This station was also the first to appoint a full-time editor nTn^ 
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to issue popular editions of its bulletins for general distribution. 
The Massachusetts Station, too, was prompt and prolific in publica¬ 
tions, and the Ohio Station began a series of elaborate annual reports 
in 1883. In addition to many technical articles, circulars, reports, 
and miscellaneous publications, the regular bulletins have aggregated 
over 500 in Ohio, over 300 in Massachusetts, and nearly 600 for the 
New York State Station. 

To attempt to discuss the findings of these stations, even by bare 
enumeration, would far exceed the space limits of this review. From 
the be ginn ing their work has been carefully planned and ably exe¬ 
cuted. In thoroughness, precision, and dependability it has reflected 
consistently the characteristics of its leadership. Under Lazenby and 
Thome in Ohio, Sturtevant and Collier in New York, and Goessmann 
in Massachusetts, the foundations were well and solidly laid, and the 
superstructure which has followed has been in keeping. 

Specific mention should be made of the early staff as well as of the 
executives. Some of the pioneer workers, such as Green in Ohio and 
Maynard in Massachusetts, completed long and useful careers at their 
respective institutions. Others, among them Babcock, Goss, Wing, 
Ladd, and Arthur at Geneva and W. E. Stone, Wheeler, Penhallow, 
and Allen in Massachusetts, went on to render conspicuous service 
elsewhere. Perhaps one of the most valuable contributions to agri¬ 
cultural research by these stations, as well as by others in operation 
prior to the passage of the Hatch Act, was tlirough the development 
of a corps of competent young men qualified by training and experi¬ 
ence to meet the suddenly enlarged needs when a nation-wide system 
of experiment stations became, through the granting of Federal aid, 
an actuality. 

The stations whose fiftieth birthdays are now at hand may well 
look back upon their record with pride and satisfaction. Established 
at a time when there were few precedents and often none too clear a 
conception as to objectives, they proceeded conservatively but con¬ 
structively. There has been little of the sensational or the spectacular, 
but even less of the ephemeral and the superficial. Patiently and 
persistently a great store of exact knowledge has been accumulated 
by their endeavors. 

So far as is known, no elaborate observance of their anniversaries 
is contemplated by any of the three stations, but in New York a 
modified program provides for recognition of the event through 
special exhibits, addresses, and publications, and particularly by a 
series of gatherings on the grounds by numerous groups throughout 
the year. Among these are the northeastern section of the American 
Society of Agronomy, which is expected to meet at Geneva on June 
22, a regional meeting of the laboratory section of the International 
Association of Milk Dealers, the fruit section of the Sixth Interna- 
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tional Congress of Geneticists on August 25, and a considerable 
number of the farm organizations of the State. 

The Record takes this opportunity to extend its congratulations to 
the three stations and its best wishes for the future. 

NEW JEBSET’S AGBICULTUSAL EXPEBIHENT STATION. 1880-1930 

Under the title given above, the New Jersey Station has recently 
published an elaborate volume depicting the history of the institu¬ 
tion during its first 60 years. This volume contains about 650 pages, 
is copiously illustrated, and presents attractively as well as authorita¬ 
tively the beginnings and development of experimental work in the 
State. The authors are Dr. Carl Eajmond Woodward, station editor 
from 1916 to 1927, and Mrs. Ingrid Nelson Waller, formerly associate 
editor. Extracts from the address of Director J. G. Lipman at the 
semicentennial celebration of the station serve as an introduction. 

In the main, the treatment followed is departmental. Eelatively 
brief chapters deal with the agricultural background, the formative 
years and Dr. George H. Cook, reorganization and expansion (as¬ 
sociated with Dr. E. B. Voorhees), and specialization and readjust¬ 
ment (under Dr. Lipman), A final chapter depicts the fiftieth 
anniversary observance (E. S. E., 68, p. 701), and an appendix brings 
together in a convenient form much statistical data on such matters 
as legislation, personnel, appropriations, and publications. 

Since from 15 to 45 pages each are available for most of the 20 
departments, the inclusion of a large amount of information has 
been possible without sacrifice of readability. The personal side of 
the work has deservedly been given prominent consideration, and 
great pains has been taken to present not merely a chronology but an 
interpretation. Dealing with material drawn largely from annual 
reports, too frequently disparaged as devoid of human interest, the 
authors point out that in reality such reports “ contain between their 
black board covers a story with a certain romance all its own. Li 
them are bound up the chief life work of several scientists and the 
partial life work of many more. Taken as individual volumes they 
are an excellent record of efforts made from year to year to utilize 
science for the advancement of rural life. Taken as a woik of fifty 
separate volumes they stand for an epic in agricultural progress, 
under an inspired leadership. One traces through the years the story 
of patient application and faithful performance.” 

Originally conceived as a phase of the anniversary celebration, this 
history adds a finishing touch to an already notable occasion. A 
unique contribution to station literature has been produced. The 
successful completion of so ambitious and useful an undertaking 
^ould be deeply gratifying to ail concerned. 



RECENT ?/ORK IN AGRICULTURAL SCIENCE 


ageicthttieai and biological chemistbt 

Investigations on the preparation and behaviour of vitamin Bi con¬ 
centrates from yeast, B. G. Gtjha {BiooJiem. Jour.. 23 {1931), No 3, pp, 931- 
944. flffs. 6 ).—^This investigation was undertaken to determine how far the 
method of fractionation previously applied to wheat embryo (E- S. R., 63, p. 9) 
could be followed in the concentration of vi^-amin Bi from yeast, and whether 
or not any evidence concerning the multiple nature of vitamin Ba, as suggested 
in the wheat embryo studies, could be obtained with yeast as the raw material. 

In testng the activity of the various fractions, the technic emplojed in the 
earlier investigation was followed with a few modifications. Each fraction was 
tested on at least two and usually more rats, and the results were checke<I 
periodically by pigeon curative tests. In commenting upon recent discussions 
in the literature concerning technic for the assay of vitamin Bi, the author 
states that in his experience rat-growth tests have yielded fairly uniform re¬ 
sults, although it is possible that in the final stages of fractionation Smith's 
curative method (B. S. R., 63, p. 291) might give more trustworthy results, as 
well as being more economical. 

Preliminary tests with known substances credited at one time or another with 
properties of vitamin Bi gave negative results. The substances tested included 
adenine picrate. guanine hydrochloride, uracil, synthetic dZ-thyrosine, and his¬ 
tamine acid phosphate. Comparisons of the vitamin Bi potency of aqueous ex¬ 
tracts of brewer’s top yeast and baker’s yeast showed considerable variations 
in different samples of both types, but with somewhat greater activity for the 
brewer’s yeast which, accordingly, was used in the fractionation studies. 

The fractionation, each stage of which is desci-ibod in considerable detail, was 
followed successfully through the platinum stage, although the final activity 
was not as gi'eat as in the earlier fractionation of wheat embryo. The final 
platinum precipitate was active in doses containing 0.075 to 0.1 mg total solids 
as compared with 0.015 mg in the wheat embryo experiments. The curative 
pigeon day dose of the fraction contained 0.047 mg total solids as compared 
with 0.005 mg for the corresponding fraction from wheat embryo. 

Attempts to carry on the fractionation through the gold chloride stage gave 
unsatisfactory results as determined by the rat growth tests. The pigeon cura¬ 
tive tests indicated that there was considerable activity in both the precipitate 
and filtrate fractions, but a combination of the two fractions did not give much 
greater activity than each alone. The pigeon tests showed such large individual 
variations, however, that the results are considered untrustworthy. 

Preparations obtained at three different stages in the fractionation were 
tested for their secretagogue activity. Two of them showed a marked depressor 
effect The nature of this depressor principle is not understood, but the ob¬ 
servations are thought to confirm the earlier experiments of Anrep and Drum¬ 
mond (E. S. R., 45, p. 665) as opposed to those of Voegtlin and Myers (E. S. B., 
44, p. 765), 
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The bios activity of the fraction at the phosphotungstic acid stage was negligi¬ 
ble, as was the case with the wheat germ fraction at the same stage. Tests 
for cozymase activity gave negative results, and observations of the absorption 
spectra of various vitamin Bi concentrates gave results considered of no signifi¬ 
cance. Other tests applied to various vitamin Bi concentrates are summarized 
as follows: “ Some vitamin Bi concentrates are optically inactive and give nega¬ 
tive ninliydrin and Adamklewicz-Hopkins reactions. The Pauly reaction given 
by the purer yeast concentrates is comparativ^y weak. Vitamin Bi is not 
apparently precipitated ,by flavlanic acid from a fairly concentrated 
preparation.” 

In conclusion the somewhat discouraging statement is made that “ about the 
actual chemical nature of vitamin Bi nothing can yet he said with confidence. 
Jansen and Donath’s crystals have now been stated to contain vitamin B* 
LB. S. R., C5, p. 5933. Williams, Waterman, and Gurin [E. S. R., 34, p. 294] in 
a recent investigation could not obtain the pure crystals, while Mukherji (1929) 
slates that by following Jansen and Donath’s procedure in the main and work¬ 
ing with rice polishings he has obtained crystals identical with those described 
by Jansen and Donath. It is not clear, how'ever, that the crystals were pure. 
The tests, which were carried out on riceblrds (Jlfunia maja) showed that 30 
mg of the crystals per day were effective for protection from ‘polyneuritis.* 
Lower doses do not appear to have been tried. The Pauly reaction given by 
different vitamin Bi concentrates from rice poli^ings and yeast can not yet 
safely be attributed to the vitamin per se.” 

The preparation of vitamin O concentrates from lemon Jnice, J. L. Svm- 
BEXT and 0. G. King (Jour. Biol. Chem., 94 (19S1), No. 2, pp. 48S-’490) .--Tho 
method employed for concentrating the active material from lemon juice was 
that of Grettie and King (E. S. R., 62, p. 501), with slight modifications found 
necessary in working with larger quantities of the starting material. The 
principal modification was in the acetone extraction of the active material after 
the second active precipitate had beai deleaded with 1:1 HCl, followed by 
ethyl alcohol. The subsequent stages in the concentration are described as 
follows: 

“ The alcohol solution was concentrated to 5 cc in vacuo (12 to 14 mm) at a 
hath temperature of 70-80® 0. Small amounts of hydrochloric acid were 
added if the liquid did not remain strongly acidic, and 15 volumes of acetone 
were added. A white semicrystalline mass was thrown down which was ex¬ 
tracted twice with small amounts of acetone. The acetone solution was evap¬ 
orated to dryness in vacuo at a bath temperature of 70-80® in the presence 
of very fine, carefully purified quartz and tlie darkened residue extracted with 
absolute acetone overnight. The residue was again extracted with fresh por¬ 
tions of acetone for at least 5 hours.” 

The final active preparations were distinctly acid and showed strong re¬ 
ducing properties. Oarbylamine and phenolic tests were negative and orcinol 
and resorcinol tests strongly positive. The most concentrated preparations 
obtained were active in doses containing the equivalent of from 0.03 to 0.5 mg of 
total solids per cubic centimeter of the original juice. Solubility tests indi¬ 
cated that the vitamin is “soluble in petroleum ether-acetone (1:1), petroleum 
ether-butyl alcohol (2:1 and 4:1), petroleum ether-propyl alcohol (1:1 and 
8:1), ethyl acetate, butyl alcohol, and propyl alcohol, but Insoluble in absolute 
ethyl ether. Ammonia gas destroys the active material when passed Into 
solutions containing the vitamin dissolved in organic solvents.** 

The preparation and storage of vitamin O concentrates from lemon 
Juice, P, L. Smith, 2d, and d G. King (Jour. BM. 07iem., 94 (X9S1), No. ft 
pp. 491-496).—The principal points brought out in this continuation of the 
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studies noted above, in addition to observations already noted in previous papers 
of tbe series, are that the H-ion concentration at which the active material is 
precipitated by lead acetate is at from pH 7.3 to 7.5, as determined both by the 
Quinhydrone and the hydrogen electrodes and standard indicators, that citric 
acid and formic acid are no better than hydrochloric acid for the protection of 
the active factor during the preparation and storage of vitamin 0 concentrates, 
and that dry ice furnishes a particularly suitable storage medium for keeping 
the purified preparations for two or three we^. 

Crystalline vitamin D, F. A. Askew, H. M. Bstjce, R. K. Gaixow, J. St. L. 
PmLPOT, and T. A. Webstes {Nature ILondon], 128 {1931), No. 3235, p. 753).— 
This is a brief note announcing that the crystalline preparation of vitamin D 
previously named Calciferol by the authors (B. S. R., 66, p. 9) has been found to 
contain an inactive contaminant which they have named PyrocaleiferoL This 
was discovered by treating Calciferol in pyridine with 3:6-dinitrobenzoyl 
chloride and subjecting the esters formed to fractional crystallization. Two 
esters have been repeatedly recrystallized, one of these Oalclferyl 3:5-dinitro- 
benzoate in lemon-colored plates with a melting point of 145 to 147® C. and the 
other Pyrocalciferyl 3:5-dinitrobenzoate in orange-colored prisms with a melt¬ 
ing point of 167,5 to 1C9.6®. On hydrolysis the former yields Calciferol with 
a melting point of 114.5 to 117®, an antirachitic activity of 40,000 International 
Units per milligram, and in alcohol solution an intense absorption band with a 
maximum at 265 m/t. The latter yields on hydrolysis Pyrocalciferol with a 
melting point of 92 to 94®, no antirachitic activity, and in alcohol solution an 
absorption band with maxima at 296, 284, and 274 m/t. Both Calciferol and 
Pyrocalciferol have the same empirical formula as ergosteroL The specific 
rotation of Calciferol in acetone is given as [a]^ + 81°. 

It is noted that Calciferol as thus purified resembles clos^y in physical 
properties the preparation of Linsert named by Windaus vitamin Da, as noted 
below, but is of much higher antirachitic activity than has been reported as yet 
for vitamin Da. It is considered not to be identical with the antirachitic con¬ 
centrate of Reerink and van Wijk (B. S. R., 62, p. 804) on account of the great 
instability, lower absorption, and lower antirachitic activity of the latter product 

Crystallized vitainta Di [trans. title], A. Windaus, A. LDttbinqbaub, and 
M. Deppb {lAeUga Ann. CJiem., 489 {1931), No. 3, pp. 252-269, flg». 2). — ^This 
paper discusses in greater detail .than the one noted previously (B. S. R,, 66, 
p. 8) the Investigations which have been carried on in the senior author’s 
laboratory for more than four years in an efiort to isolate vitamin D, and the 
relation of the crystalline products finally prepared to those reported by 
Bourdillon et al. and Reerink and van Wijk. A footnote added later announces 
that a second crystalline antirachitic concentrate, vitamin Ds, has been obtained 
by O. linsert from the unfiltered irradiation product obtained with a mag¬ 
nesium vapor lamp. This vitamin Da melts at 114 to 116® C., has a specific ro¬ 
tation In acetone solution of Ho 4- 85°, is more soluble in various organic 
solvents than is vitamin Di, and has the same antirachitic activity. 

Observations concerning the antirachitic vitamin from irradiated ergo* 
sterol [trans. title], A. Windaus and A. LfirrBiNGHAUS {Eoppe-Seyler^e Ztsdhr. 
Phyeioh (Them., 203 {1931), No, 1-2, pp. 7d-75.~The authors discuss the chief 
characteristics of their crystalline compounds, vitamins Di and Da, as noted 
above, with particular reference to the various theories which have been pro¬ 
posed concerning the diemlcal nature of the antirachitic vitamin. 

The theory advanced by Gerlach that vitamins, enzymes, and hormones are 
not chemical identities but simply well-known chemical substances in an altered 
state through the absorption of radiant energy is considered di^roved by 
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tbe demonstration tliat vitamins Di and Da are stable Isomers of ergosterol. 
The theory of Takamiya (E. S. B., 65, p. 205) that vitamin D is an ozonide 
of ergosterol is considered disproved by the fact that ergosterol preparations 
irradiated in the complete absence of oxygen have been obtained which are 
more than 2,000 times as active as Takamiya’s most active preparation. 

Concerning the toxicity of irradiation products, it is noted that both vitamins 
Di and D» are toxic in very high doses and produce a stale of hypervitaminosis, 
as suggested by Kreitmair and Moll (E. S. JR., CO, p. C93) among others. 

In an addendum reference is made to the communication by Askew et al. 
noted above. The authors are of the opinion that the new Calciferol described 
by Askew et al. is identical with Linsert’s vitamin Ds. Tliey state that their 
vitamin Di also splits into two dinitrobenzoic esters, and that in their 
opinion vitamin Di is an addition product between vitamin and an isomeric 
alcohol. 

Chemical constitution of the vitamins (Lancet ILond&nl, 1931, 11, 'No, 21/, 
pp. 1S01, J308 ),—^A concise review of the present status of knowledge concerning 
the chemical nature of vitamins A and D. 

The eifect of thiocyanates upon amylase activity, I, n (Oontril). Boyce 
Thompson Inst, 3 (1931), No. 2, pp. 277--285, 287-296, figs. 6 ).—^Two papers are 
presented, 

I. Potato amylase, P. E. Boyce .—An attempt was made to account for the 
accelerated germination and reduced starch content of potato tubers treated 
with thiocyanate as a direct effect of the thiocyanate in hastening amylase 
action. Experiments were made both upon press Juice and Juice that had 
been ditdyzed in collodion bags. Amylase activity was measured both by 
determining the increase in reducing sugars and by measuring the rate at 
which the starch was broken down into substances giving no blue color with 
iodine. 

Both sodium thiocyanate and potassium thiocyanate decreased the sugar- 
producing activity when added In quantities exceeding 10 mg in 100 cc of the 
reaction mixture, Amylolytic activity was much less readily affected, 100 mg 
of the thiocyanate being required to produce a definite retardation. Keductiou 
in amylolytic activity appeared unsulted for use as an index of small differences 
in the amylase effectiveness of potato Juice. 

“ Stimulative effects upon potato amylase by thiocyanates were not observed. 
Within the limits of the amounts of thiocyanates absorbed by potato tissue 
in the chemical treatments (not more than 10 mg per 100 cc of Juic»e), no 
effects were noted. Consequently, it is believed that neither the sprouting 
response nor the observed breakdown of starch of potatoes treated with 
thiocyanates is related to any direct effect which the chemical ilself exerts 
upon the amylase of the potato.” 

II. Salivary amylase, L. P. MiUep.-—In the absence of sodium chloride, and 
at approximately the pH of saliva, the addition of potassium thiocyanate to 
give concentrations from 0.005 molar to 0.08 molar was found to increase the 
amylase activity of saliva. In the presence of sodium chloride in concentra¬ 
tions approximately that normally found in saliva and at pH 6.6, additions of 
potassium thiocyanate to give concentrations up to 0,06 molar produced no 
effect With increasing concentrations of potassium thiocyanate the optimum 
pH for the hydrolysis of starch by dialyzed saUvary amylase, in the presence of 
phosphate buffers, was shifted toward the alkaline side; this shift in some 
instances reached one pH unit, ^\lth high concentrations. 

Potassium thiocyanate was able to depress, or to stimulate, or to be without 
effect on the amylase activity, according to the pH at which the reaction took 
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place and npon the concentration of potassium thiocyanate. At low pH values 
all concentrations of potassium thiocyanate depressed, at high pH values all 
concentrations stimulated, and at certain iuteimedlate pH values potassium 
thiocyanate depressed, or stimulated, or had no effect, according to the concen¬ 
tration. The effect of pota&sium thiocyanate upon the amylase hydrolysis of 
starch was found to be essentially the same, whether measured by viscosity 
changes, by color reaction with iodine, or by the formation of reducing sugars. 

Preparation and properties of crystallized alkali salts of 1-cystine, G. 
Toennies and T. P. La vine (Jovr, Biol Chem,, 00 (1031), No. 1, pp. 203-^lS, 
jffps. 5 ).—^The authors secured the lithium, potassium, and sodium salts of 
levocystine in crystalline form by precipitating them from alcoholic alkaline 
solutions of cystine with acetonitrile. The solubilities of these salts in water, 
in methyl alcohol, and in ethyl alcohol, their optical rotations, and the stability 
of their solutions are among the data recorded. The crystalline form and 
habit of these salts are indicated by photomicrographs. 

Note on the preparation of hydroxyproUne, H. K. Klabunde (Jour. Biol. 
Chem., 90 (1031), No. 1, pp. 293-295 ).—Contributed from the University of Illi¬ 
nois, the procedure here de^scribed involves the hydrolysis of gelatin, the separa¬ 
tion of the group of amino acid copper salts soluble both in water and in methyl 
alcohol, and the reparation of the hydroxyproUne from proline by means of the 
insolubility of the hydroxy compound in absolute alcohol. From the alcohol- 
insoluble residue remaining after extracting proUne with absolute alcohol, the 
hydroxyproUne could be isolated as the picrate and the free amino acid ob¬ 
tained from the last-named salt. Working directions for the entire procedure 
are given. 

The alkaline decomposition of serine, F. S. Daet and E. D. Coghill 
(Jour. Biol Chem., 90 (1981), No. 1. pp. $41-350, fig. 1 ).—Serine was decom¬ 
posed by heating in strongly alkaline solutions with the production, among 
other compounds, of ammonia, glycine, alanine, oxalic acid, and lactic acid. 
Pyruvic acid was identified as an intermediate decomposition product. Atten¬ 
tion Is drawn to the necessity of insuring the absence of serine in estimating 
arginine by alkaline decomposition. The usual precipitation of arginine with 
the other basic amino acids (B. S. E., 26, p. 22) was shown to he adequate for 
this purpose. In the distillation of ammonia from protein hydrolyzates by the 
methods In common use, serine was shown not to be decomposed to a signifi¬ 
cant extent 

Some observations on the distribution of nitrogen in plant extracts that 
contain a high proportion of nitrate nitrogen, A. 0. Ohibnall and E. J. 
Millee Biol Chem., 90 (1931), No. 1, pp. 189-196).— Fractionations of the 

nitrogen content of a sample of perennial ryegrass (Lolium perenne) charac¬ 
terized by a luxuriant growth coupled with a very poor agricultural quaUty, 
Indicated that the very hi^ concentration of nitrate nitrogen found (12.7 per 
cent of the total nitrogen, equivalent to potassium nitrate amounting to 4.4 per 
cent of the dry weight of the leaf) “shows that, under the appropriate con¬ 
ditions, leaves are capable of storing relatively enermous amounts of nitric 
acid.” These figures are believed to be much greater than any previously 
recorded, with the exception of certain data for the tobacco leaf. 

The mechanism of iron catalysis in certain oxidations, G. Y. Smtthe 
(Jour. Biol Chem., 90 (1931), No. 1, pp. 251-265, figs. 6 ).—^Ferrous iron in an 
un-ionized compound was readily oxidized to ferric iron by the oxygen of the 
air regardless of the acidity of the solution. An explanation of this reaction 
in terms of electron structure is put forward. The catalytic effect of ferrous 
and t&rrfc iron in certain o^dati<H;s is discussed, tdgetber with a possible 
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Interpretation of the mechanism and of the meaning of the term activation of 
hydrogen. 

Estimation of nitric and nitrons nitrogen in soils, G. S. Fbaps and A. J. 
Stebges {Texas Sia. Bui i39 {1931)^ pp. 22 ),—^Discrepancies between the results 
obtained by the phenoldisulfonic acid method and those of certain other pro¬ 
cedures including reduction methods were found to occur, chiefly by reason of 
the presence, in some cultures, of large proportions of nitrites. Nitrite nitro¬ 
gen was not indicated by the phenoldisulfonic acid method, but did appear In 
the results obtained by the use of the other methods. It is considered that 
the colorimetric methods for nitrates and for nitrites should ordinarily be used 
for soils and for cultures obtained in nitrification experiments. For testing 
the colorimetric methods and for special purposes the zinc ferrous sulfate 
reduction procedure is suggested; and an adaptation of this procedure for use 
with soils is given in working detail, both a titrimetric determination of the 
ammonia, for relatively larger quantities, and a Nessler determination for 
smaller quantities of ammonia being included. The a napthylamine-sulfanilic 
acid diazotizatlon method for nitrites is given in a form especially adapted for 
nitrite determinations in soils. Nitrites being allowed for, the phenoldisulfonic 
acid method checked very well against the results of reduction with zinc and 
ferrous sulfate- It is noted, however, that **the error due to matching the 
color with the standard in the phenoldisulfonic acid method for nitric nitrogen 
was found to average about 5 per cent of the amount of nitrogen present, while 
it was sometimes found to be as much as 13 per cent.” The presence of calcium 
carbonate appeared not to affect the results obtained by this method. Am¬ 
monium hydroxide for developing the yellow color was preferable to sodium 
or potassium hydroxides. 

Of manipulations involved in the preparation of samples for analysis it is 
noted that ^*llme was a good flocculating agent for soils in nitrate work. 
Potash alum may be used, but was less satisfactory. . . . Washing the soil 
residue 16 to 20 times is recommended, . . . Additions of oxidizing agents 
such as hydrogen peroxide gave higher results for nitiutes on some of the 
cultures, when the colorimetric method was used, but their use was found to 
be unsatisfactory.” 

The importance of points seemingly of minor significance is stressed, and Is 
given as the reason for the statement of details of the adaptations of method 
finally found satisfactory. 

Chemistry of butter and butter making.—I, A comparison of four meth¬ 
ods for the analysis of butter with au explanation of a discrepancy found 
to exist in the fat determinations, B. W. Bird and D, F. Breazeaxe {louoa 
8fa, Research Bui lU {1931), pp. 353-5SS).—A modification of the A. O. A, 0. 
complete butter analysis method, considered applicable to the work of control 
laboratories when eight or more samples are to be examined at the same time, 
was compared, together with the Kohman and the Mojonnier methods, with 
the A. O. A. C. Ofiacial method taken as a standard. The modified OjBacial and 
the Kohman procedures gave results checking closely with those of the Official 
method. 

“The variation between dupUcates is attributed (a) to peculiarities In the 
emulsification of the fat in the extraction flasks, which caused incomplete 
extraction, and (b) to a blowing ont of ether-fat solution around the stoppers 
when these are removed or to both. 

“Data are presented which show that the value by which normal Mojonnier 
fat d^rminatlons are lower than the A. O. A. C. method is equivalent to the 
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fatty adds, whldi are not extracted In the Mojonnier procedure hnt •which 
appear as fat with the A. O. A. 0. analysis. It is further shown that this 
difference was larger as the rancidity of the butter Increased. 

« The modified Official method is a rapid method and is considered sufficiently 
accurate for the analysis of good quality butter in control laboratory work. 
Likewise the A. 0. A. 0. method is considered to be accurate as an analytical 
standard for the analysis of good quality butter. The Kohman method as 
outlined is a rapid method sufficiently accurate for plant use. 

“All three methods give values for fat which are too high by an appreciable 
amount for the analysis of rancid butter. The Mojonnier and the ‘10-gm’ 
extraction methods give a closer approximation of the true fat value of rancid 
butter than do the dry extraction methods (A. 0. A. C., modified OfficiaL and 
Kohman).” 

United States Food and Brag Administration methods of testing anti¬ 
septics and disinfectants, G. L. A. Ruehle and C. M. Bbewer (U. 8. Dept. 
Agr, Circ. 198 (19S1), pp. 20, figs, 7).—^Working details of the methods officially 
prescribed for measuring the efficiency of various types of preparations are 
here assembled, the relative accuracy and dependability of the methods is 
discussed, and the cases to which each is most suitable to be applied are 
indicated. Some of the topics taken up are the determination of the phenol 
coefficient, the Food and Drugs Administration method, other tests for germi¬ 
cides and antiseptics, tests in the presence of organic matter, and tentative 
guide to method applicable in a given case. The circular contains also a 
tabulation of figures useful in making up the dilutions used in the testing of 
disinfectants. 


METEOEOIOGT 

Recent weather abnormalities in the United States, C. F. IVIabvin (Bui, 
Amer, Met, 8oo., 13 (1932), No. 1, pp, i-5).—It is pointed out that the year 
1930 was one of unprecedented dryness and that 1931 was a year of abnormal 
warmth. Precipitation in 1931 was generally subnormal, particularly in 
limited sections of the Southeast and Northwest which had considerably less 
rain in 1931 than in 1980. The southeastern drought was broken by generous 
rains near the close of the year, and at the same time the Pacific States 
became better supplied with moisture than for a long time. 

The measurement and interpretation of forest-fire weather in the west¬ 
ern Adirondacks, P. W. Stickel (N. T, State Ool. Forestry, Syracuse Univ., 
Tech. Pub. 34 (1931), pp. 115, flgs- 3d).—This bulletin deals primarily with the 
results of a study of the meteorological conditions which determine the mois- 
ture content and inflammability of duff, and with “ means of correlating cer¬ 
tain weather elements with duff moisture so that the estimating and fore¬ 
casting of forest fire hazard can be done by meteorologists and weather ob¬ 
servers by the use of ordinary meteorological instruments only.” It is stated 
that the results “ afford a means of determining Just what degrees of hazard 
are usually associated with variations in air temperature, relative humidity, 
evaporation, etc.” Of the major weather elements affecting fire hazard 
precipitation is shown to be the most important, but “the most accurate and 
practical measure of hazard is obtained with a combination of evaporation 
rate, hours since last measurable rainfall, and air temperature.” 

Dry weather and drought [trans, title], O. Ka.ssnbb (Ztaohr. Angew. Met, 
Wetter, 48 (1931), No, 4> PP* 128-^128 ).—^This article discusses briefly various 
definitions of dry weather and drought, with the conclurion that such defini- 
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tions must be flexible, taking account of normal precipitation conditions wil li 
reference to time, amount, and plant needs. 

Humidity of the climate of Sweden and its Influence on soil, vegetation, 
and forest [trans. title], H. Hesselman (Meddcl, Siatcns flkogsfdrsdJGsanst , 
[Sweden], No, 26 (1930S1), pp, 615^59, 7; Ger. aDs,, pp. 555->555).—Using 

iMartonne and Lang’s factors based on the relation between precipitation and 
temperature, Sweden is divided into six clim«atic regions with reference to 
humidity as follows: Subarid, continental, transition, subhumid, humid, and 
superhumid. These regions are charted and discussed with reference to 
forest type and other vegetation and geological origin and type oi soil. 

A considerable list of references to investigations on the subject is given. 

Experiments with western American trees [ti*aus. title], 0. Haqem (Meddel, 
VestJand, Forstl. Forsgkssta. [Bergen], No, 12 (1931), pp, 217, pis, -J, figs, 10; 
Ger, aJjs,, pp, 184-217). —Studies of the climatic conditions of the original 
habitats of typical conifers of the northwest coast of North America and 
experiments to determine the adaptation of certain species to the almost tree¬ 
less western coast of Norway are reported. Detailed data on meteorological 
conditions as related to forest growth in British Columbia and Alaska, as 
well as on the western coast of Norway, are given. The investigation was 
undertaken because previous studies had shown that seedlings from com¬ 
mercial seeds of American conifers were not wdnter-hardy on the west coast 
of Norway. 

Summary of meteorological records, W. B. Haines (Rubier Research 
Inst, Malaya Bui. 4 (1981), pp, [2]+^, figs. J2).—Kecords of observations on 
rainfall, humidity, solar radiation (measured by the Callendar sunshine re¬ 
corder), soil temperature, air temperature, wind, and barometric pressure in 
Malaya are summarized and discussed, particular attention being given to rain¬ 
fall, solar radiation, and soil temperature from the viewpoint of agriculture. 
It Is stated that the most obvious characteristics of the climate of Malaya are 
uniformity and high humidity. Rainfall, which is excessive (86 to 90 in. an¬ 
nually), is well distributed throughout the year but is distlnctiy higher during 
the periods April-May and September-December. Morning rains are rare. 
Considering intensity of rainfall with special reference to soil erosion, it is 
shown that “ half the rain falls at a rate in excess of 0.5 mm a minute, which 
rate is within the normal range of the maximum absolution capacity of a wet 
soiL . . . The soil temperature under Jungle is nearly constant at 73® F. 
The effect of clearing is to raise the mean soil temperature by 6 to 15*.” 

The Importance and methods of measurement of evaporation in agxicnl- 
tural meteorology [trans. title], P. Oaeton (Bui. Scon. IndooUne, Sect. B, 
84 (1981), Oct., pp, 900-983, pis, 4, 5).—This article discusses at some 

length the laws of evaporation, conditions affecting evaporation in nature, and 
methods of measuring evaporation, and reports results of several years* meas¬ 
urement by means of the Piche evaporlmeter of evaporation under different 
conditions at stations of the Bureau of Climatology and Agricultural Meteorology 
of the Central Observatory of Indo-China. The data so far collected are not 
considered, as a rule, sufficiently complete to be of more than comparative 
value, but more complete and absolute values are being obtained on rice fields 
and those of the principal legume crops in cooperation with the hydraulic 
engineer and the agronomist 

Smithsonian meteorological tables (Smithsn. Miso. Collect., 86 (1981), pp. 
LZZZyi+28B, figs. 2).—^This is a revision of these tables, corrected to Janu¬ 
ary, 1981, prepared under the flirectiou of 0. F. Marvin assi$ted by If, 
RimbaU and others. 
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SOUS—eebthizess 

The physical properties of the soil, B. A. EIekn (London and "New York: 
Longmans, Greeyi d Co,, 1931, pp, VI+380, pis, 2, figs. 93). —^The author, assist¬ 
ant airector of the Eothamsted Experimental Station, notes as his primary 
object the pro 7 ision for those interested in agricultural science of “ a connected 
and critical survey of our iaiowledge of the physical properties of soil,*’ adding 
that, “at the same time, I hope the book will also serve to show my fellow- 
physicists some of the attractive possibilities for research in a relatively un¬ 
explored branch of physics—the behavior of moist, porous materials displaying 
colloidal properties.” Attention is further directed to the fact that although 
the physical were among the first properties of the soil to be studied systemati¬ 
cally, soil physics was subsequently neglected in favor of chemical investigations, 
so that “ although the early treatment of the subject was both rudimentary and 
defective, it survived and is still generally utilized in present-day textbooks of 
practical agriculture, especially in connection with the uses and effects of 
cultivation operations.” 

In recent years, however, “ the whole subject has been reopened and placed 
on a firm physical basis, and many of the older ideas have had to be abandone'l. 
There is little for sui^prise in this; an ancient art, such as agriculture, embraces 
many traditions and generalizations that do not suiwive the test of scientific 
examination, and the iconoclast serves an essential^ albeit an unpopular, 
function.” 

A study of methods for the preparation of permanent soil profiles, H. J. 
IlARPEE (Oklahoma Bta. Bui. 201 (1932), pp. 15, figs. 4 )>—^Aftor a detailed study 
had shown a considerable number of methods to be inadequate, it was found 
that a dilute lacquer solution containing one part of lacquer with two parts 
of lacquer thinner was the most satisfactory binder to hold the soil particles 
or granules together so that they would not disintegrate after the soil profile 
had been secured. To complete the preparation, “any type of adhesive material 
which will not sag or flow at a temperature of 140® F. can be used to fasten the 
soil profile to a permanent background after the soil has been treated with a 
dilute lacquer solution and the lacquer allowed to dry. Asphalt or coal tar 
pitch is recommended because both of these materials arc easy to secure and 
are Inexpensive. Linoleum cement can be recommended to attach the soil 
profiles to a suitable background when they are mounted in the labora¬ 
tory. . . . Blow sand or stony soils which are very difficult to handle can be 
mounted by this method and kept in a permanent condition without any ap¬ 
preciable change in color or structnre,” 

Similar work by the New York State Station has been noted (B. S. B., 65, 
P. 17). 

Soils of Chouteau County, L. F. Giesekeb (Montana Sta. BuL 252 (1931), 
pp. 03, pis, 4, fig. Jf).—Chouteau County, Mont., of which the reconnoissanee 
survey here reported was made by the State Soil Survey in cooperation with 
the U. S. D. A, Bureau of Chemistry and Soils, covers an area of 3,957 square 
miles in the north-central part of the State, lies In the glaciated portion of 
the Great Plains, and is characterized by broad rolling to broken divides. 

Scobey sandy loam, Scobey loam, and Joplin loam, which constitute 35, 31.9, 
and 12.3 per cent of the total soil area, respectively, are the more extensive 
soil types mapped and described. In all, 17 series of 26 types are listed. 

A preliminary survey of some of the soils in Kenya, D. S. Gkacie (Kenya 
Colony Dept, Agr. Bui, 1 (1930), pp. [23-t-iSI, pis, 10). —^This report takes up 
field methods used, the meaning of the analytical determinations made, soli 
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organic matter, subsoil conditions, and soil color; the localities examined and 
tbe soils found; and the improvement and upkeep of soil fertility. An appendix 
consists of notes on methods. 

Contributions to the stndy of some problems of soil chemistry, II. H. 
Maegtois (Contiil>utions d vMude de Quelques ProUemos de la Oluinic du Sol 
Tou1ov,ie: Lai). Chim. Agr. et Inst. Agr. Univ. Toulouse, 193L i>g. [7iJ, figs. %). — 
A method for the chemical study of the soil, with reference especially to lime 
and fertilizer needs, is presented in the form of a short monograph containing 
a summary presentation of the method, soil and limestone, available potassium 
and the mobilization of the soil potassium content, the lixation of ammonia 
from dilute solutions of neutral ammonium salts and the influence of lime¬ 
stone, the nature of ammonium fixation, and the action of concentrated solutions 
of neutral salts. 

On the nature of the reactions responsible for soil acidity, J. N. Mukiisu- 
JEE and H. K. Sen (Indian Jour. Agr. Sci., 1 (1931), No. 2, pp. 189-203, flgs. Jk ).— 
“ It is not claimed that the systems dealt with in this paper present features 
identical in every respect with the colloidal clay acid or soil.” It is, however, 
considered that “ these simpler systems have to be studied in detail before the 
validity or otherwise of the rival points of view is established, and they serve 
as a guide to further work.” 

Titration curves of saturated solutions of cinnamic, isophthallc, and p-toluic 
acids, both in presence and absence of excess of tbe solid phase and for diillorent 
times of Interaction with the alkali, are given. “ It has been shown that al¬ 
though excess of solid is present, evidence of only one dissociation constant is 
obtained, and that its value depends, as is to be expected, on tbe condition of 
interaction.” Tbe part played by traces of electrolytes present in colloidal 
aluminum hydroxide and its relation to the interpretation of titration curves 
are pointed out. 

The fluctuations of bacterial numbers and nitrate content of field soils, 
H, G. Thobnton and P. H. H. Gray (Roy. Boo. iLondon'^, Proo., Ber. B, 100 
(1930), No. B 746, pp. 399-417, figs. 17 ).—In the investigation reported in this 
contribution from the Rothamsted Experimental Station, samples from a field 
soil were taken at 2-hour intervals, bacterial numbers were counted by plating, 
and the niti’ate content was estimated. FluctnatiODS in bacterial numbers 
greatly exceeding the variation in bacterial content of simultaneous samples 
were found to occur by day and by night. A special plat was prepared by 
screening tbe soil, samples were taken from it at 2-hour intervals, and counts 
and nitrate determinations were made from two halves of the plat on each occa¬ 
sion of sampling. Fluctuations in bacterial numbers greatly exceeded the varia¬ 
tion between simultaneous samples during the course of the day. 

“ A comparison of the variance between samples taken at difCorent times of 
the day and that between simultaneous samples showed that the results could 
not be due to uneven distribution of bacteria over the plat. There is som(^ evi¬ 
dence suggesting that different groups of bacteria show different fluctuations 
and that a portion of the population does not fluctuate. No correlation between 
the changes in bacterial numbers and soil moisture content could be found. In 
one series of daily counts, the fluctuations were correlated with rainfall. Soil 
temperature changes have rarely shown any relation to the fluctuations. Bac¬ 
terial numbers have usually been high at 10 a. m. and low in the middle of the 
day. There is evidence suggesting that the nitrate content also fluctuates 
during the day.” 

Some effects of intertillage on crops and soils, F. G. IVIebele and 0. J. 
iRvm (Pennsylvania Bta. Bui. 272 (1931), pp. 19, figs. 4).—Measurement was 
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made of ilio oiloct of inlortUlttge upon yield, the raoifaluro content of tlie soil, 
soil temporaiuro, and nitrate production. 

The moisture conlout of the soil was not increased by cultivation e^copt in 
1030, a result conaidorod to indicate a tendency for the soil mulch to decTeuse 
evaporation. Many laboratory trials also confirmed this observullou. Under 
the condltUms usually ailing during the summer months, however, there is 
so little mobile water In tlu^ subsoil and its capillary movemtuil is so slow that 
tht»si‘ factors alone may be oxiieded to limit evaporation. ** Oonsequoutly, on 
upland soils with no water table In the soil mantle, as the Ilagorstowu *sllt loam 
on which tliese exi^erimeuls wore eondueted, frequent cultivation may bo ex- 
Iicctcd not to decrease evaporation loss materially. It may on some other 
soils.” 

Nilruto production was shown not to Ik' stimulated by frequent cultivation. 

With resi)oct to effects npon soil temperature, it was found that “loosening 
the surface produced a blank(‘t of loose soil that acted like an insulation, caus¬ 
ing the cultivated soil to be slightly cooler than the uncultivated soil. The 
difror\.n<*e Is small but consisteni.” Of the experiments as a whoh' it Is noted 
that “ the results here report<*(l consider the effects of cultivation during the 
sumjuer months only. It is possible tliat tillage practiced early in the spring, 
while tlK' soil has considerable moisture, may result in conserving this 
moisture.’* 

The results continued, in g(auu‘al, for the soil and cdlmatjc conditions of Penn¬ 
sylvania, the ccmclusi<ms n^achod by the <^xpcnmeiiters of other States, tliat 
the chief function of intertiUage is to kill woods and that cultivation should be 
frc*<iuoiit enough to keep weeds entirely under control. 

Soil fertility, J, h\ O’Kkixy (Mmhssippi Upt 1031^ pp. ,•?).— Ferti¬ 

lizer tests, for the most part of the usual typt*, Iuinc (*ontiuued the work of 
the previous y<‘ar (E. S. tt., (14, p. 634) with closely similar results. 

Soil exhaustion: Its origin and the methods of combating it, H. von 
Beonsaet {BodentnMigkcit, iliro Untacficn md Jiokdmpfunt;, J^cudaum: J, 
Nou7nan)ij 1031, pp, 1111+83, flgif. V ),—^Thls is a small monogmph constituting 
the first of a projected series of the general title Wlsseuschaft unci Techuik 
des (iiirtonbaues (Tlie ?!cien<*e and Twlinlc of Horticulture). Following a 
general Intrculnctory chapter, the pumplilct takes up as its main subjects soil 
purification (complete and partial storiihsution, effect of drying, etc.), soil 
purlfi(»ntion by chemical means (varioiw disinfectants and tho use of llmo), 
<heoreti<‘al explanations of soil exhaustion, and the concept of soil cxluuisUon. 

(Soil investigations of tlie Washington Station] Col, Bta, 

liuL 3d0 (/O30t PP- l^f 18 , /P).—The foU(»wing items contiauo for Uie most 
part prc‘vl(ms reports (W. li., (M, p. 017). 

The maintenance of oruanlo matter (n eastern Washitiyton sells, S. 0. Vunde- 
cavoyc and Iw. (J. Wlieotlng.- -Umler continuous croi)plng, straw alone de¬ 
pressed winter wheat yields although alfalfa hay used alone increased the 
yields. Supplementing straw either with ammonium sulfate or with sodium 
nitrate overcame tho depressing effect. Also, barnyard manure was followed 
consistently by increased yields. Over a 10-year period “the content of 
organic matter has been kept up successfully, but the quantity of annually 
available nitrogen has been low, due to lack of sufilcient moisture to de¬ 
compose the accumulated organic residues.” 

Under fallowing, excess amounts of nitrogen wore apparently produced. 

liaclorla an<l fungi wore of major importiuico in the decomposition of the 
readily avallablo carbonaceous materials. A distinct sequence of activity 
was noted, apparently dci>ondeut on tho available food supply. 

13JL8X4r----S2'--'» » '--2 
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Fertility investigations of ^Vasl^ington aoiU, L. 0. Wheeting and S. C. Vando- 
caveye.—Increases of from 14 to 20 bu. of wheat per acre were obtained from 
eroded hilltop soils from which the surface soil had been lost, with the 
exposure ol a lighter colored subsoil, by applying calcium nitrate at the rate 
of 200 lbs, to the acre. Additional a^antities of fertilizer did not further 
increase the yields. 

Changes occumng in the irrigated soils as a result of irrigation, cropping, 
and fertHiiser treatments, S. G. Vandecaveye and L. C. Wheeting.—" The reac¬ 
tion of the soil in the surface foot layer of the plats on the Ephrata fine sand 
In the Wenatchee area has changed markedly as a result of fertilizer applica¬ 
tions. The plats treated with combinations of nitrogen and phosphate fer¬ 
tilizers and of nitrogen, phosphate, and potash fertilizers have changed from 
a slightly akaline t© a slightly acid reaction, while those treated with phos¬ 
phate and potash fertilizers without nitrogen have become more alkaline in 
reaction. Determinations of single or total exchangeable bases In the various 
plats of the Ephrata fine sand have shown that the quantity of exchangeable 
bases in this soil is small, and thus far either single or total exchangeable 
bases have not shown any significant relationship to the available plant nutri¬ 
ents in the soil or to crop yields.” 

The effect of various factors on inoculation and nitrogen fixation, S. 0. 
Vandecaveye.—In a Palouse silt loam soil Azotobacter was found capable of 
rapid multiplication and of the fixation of much nitrogen when suitable 
organic residues were abundantly supplied. " The presence of average quanti¬ 
ties of nitrate nitrogen in this soil does not seem to affect the nitrogen fixing 
power of Azotobacter.” 

Chemical determinations of lime requirements and their correlation 
with field response, J, K. Dixon (New Zeal Inst, Trans, and Proo,, 62 (1931), 
pt, 2, pp. 67-t9), —This paper classifies methods for the measurement of lime 
requirement into the three groups, (1) those measuring lime absorption, (2) 
methods determining the available lime in the soil, and (3) indirect methods, 
such as electrometric or colorimetric pH measurements, determinations of re¬ 
placeable hydrogen, the colorimetric test based on ferric thyocyanate, and Truog’s 
(E. S.R., 43, p. 622) treatment with zinc sulfide suspension in calcium chloride 
solution; and presents the conclus’ons, in part, that "the work indicates that 
no single factor determination gives satisfactory evidence of field response. 
Since the acidity is caused by the hydrogen ion, and since lime can ameliorate 
its effect by reducing acidity, precipitating toxic iron, alumina (possibly), and 
manganese, liberating phosphates, fiocculating clas’s, and promoting bacterial 
activity, it is reasonable to suppose that the ratio to Ca'*’* indicates the soil 
status with regard to lime. . . . 

“The correlation between laboratory methods and field results must remain 
at the moment qualitative rather than quantitative, since the agricultural evi¬ 
dence on the effect of lime is based on methods that do not give quantitative 
results. Until more reliable field trials—such as sheep weights—^are introduced, 
a more rigid examination can not be made of the cliemical methods.” 

Phosphate solubility studies on some unproductive calcareous soils, W. 
T. McGeobgb and J, F. Bbeazealb (Ansfona Sta. Tech, Bui, 55 (1931), pp, 319-- 
S60, figs, J2).—Numerous areas in otherwise productive fields of calcareous soils 
in Arizona were observed to yield but poorly or not at all; there was found to 
be no relation between the infertility of these unproductive areas and their 
"alkali” contents; and they could be reclaimed either by leacliing or by treat¬ 
ment with phosphates. These soils were found well supplied with phosphate, 
but the phosphate soluble in water was shown to be low, some of the areas 
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examined yielding quantities of water-soluble phosphate so small that they 
could not be determined colorimetrically. 

“Grinding calcareous soils reduced the solubility of phosphate in water. 
Leaching soils with water and determining the phosphate concentration of 
successive leachings is a good method for determining the resolution velocity 
and therefore availability of phosphate, but is too slow an operation for a 
routine laboratory method. The presence of soluble salts in the soil solution 
or extract depresses phosphate solubility. 

“In tlie colorimetric determination of phosphate, cloudy soil extracts are 
difficult to read accurately. Salts can not ... be used to aid clarification or 
filtration witliout materially reducing solubility. Phosphate solubility in soils 
is best determined in water extracts by reflltering the extract through the mat 
of soil until clear. 

“ The concentration of phosphate in a water extract decreases with increase 
in soil .’water ratio. If COa-saturated water is used the solubility increases 
with increase in soil: water ratio for most of the phosphate-deficient soils and 
decreases for the soils not deficient in phosphate. Carbon dioxide is the most 
suitable aid for clarifying soil extracts in solubility studios. On account of the 
variability in activity of soil calcium carbonate, a small amount of finely 
divided calcium carbonate should be added to the soils before extracting with 
COr-saturated water if uniform results are to be obtained. There is a dose 
agreement between the good and poor classification and solubility of phosphate 
in successive extracts of soils to which calcium carbonate is added when they 
are extracted with COa-saturated water. 

“ The relative solubility of phosphate in good and poor soils may be shown 
by subjecting the soils to electrodinlysis and determining the phosphate con¬ 
centration of the anode chamber. In intei’preting the data, however, allowance 
must be made for the clay content and soluble salts present in the soil. 

“Practically all the soils showed response to phosphate when planted to 
tomatoes and millet, short growing crops which react readily to phosphate 
deficiendes in soils. The plants responding to phosphate fertilization also show 
an increase in absorption as measured by a quantitative deteimination of 
phosphate in the plant.” 

The relation of phosphate availability, soil permeability, and carbon 
dioxide to the fertility of calcareous soils, W. T. McGeobqe and J. F. Bee^- 
ZEALB (Arizona Bta, Tech. Bui. 33 (1931), pp. 331-^1%, figs. 9).—^With reference 
to the effect of carbon dioxide on the solubility of phosphates in the soil, car¬ 
bon dioxide derived from Incorporated organic matter in the soil was found 
not to increase measurably the phosphate solubility in the soils under study, 
during short experimental periods. In some calcareous soils of very low phos¬ 
phate availability, solubility of phosphate was less In OOj-saturated water than 
in water free from carbon dioxide. Where phosphate availability was found 
good, OOj-saturated water showed phosphate solubility equal to or better than 
that in COa-free water. “ Solubility of phosphate in phosphate rock is greatly in¬ 
creased by the presence of any amount of carbon dioxide in the water.” Fixa¬ 
tion of dissolved phosphate by soils was found greater in the presence of OOr 
saturated water than In that of 00»-free water. On leaching such soils the 
phosphate fixed in the presence of carbon dioxide was more soluble than that 
fixed in the absence of carbon dioxide. 

To increase measurably the solubility of phosphates in calcareous soils, car¬ 
bon dioxide required to be present in quantities sufficient to reduce the reaction 
below neutrality or to approximately pH 6.2-6.4. 

Ooncei'Ding the more direct effect of the soil carbon dioxide upon the plant, 
it Is stated that the compowd hbowed rather (Aosely defined ranges of toxic 
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and nontoxic concentrations, these varying with snch environmental factors as, 
for example, the presence of calcium carbonate. “ Toxic concentrations of car¬ 
bon dioxide destroy the root enzymes, stop root elongation, and while the root 
itself is not killed, absorption of phosphorus is completdy checked.” 

Leaching was found to increase the fertility of impermeable soils in which 
phosphate deficiency is important, improving the mechanical condition and 
thereby the range and respiration of the roots, and preventing, by aeration, 
the growth of anaerobic organisms and the reduction of the oxygen supply 
without which carbon dioxide, in the absence of which phosphate solubility 
Is at a minimum, can not long be maintained. 

With reference to the effect upon soil phosphate availability of the com¬ 
position of the base-exchange complex, it is noted that “black alkali soils, 
that is, those with sufficient replaceable sodium to yield free hydroxyl ions on 
hydrolysis, always contain soluble phosphate in readily determinable amounts 
but the high alkalinity interferes vrith its assimilation by plants ”; that “ a cal¬ 
cium-saturated exchange complex reduces the solubility of phosphate by sup¬ 
plying the common ion calcium on hydrolysis, but in the presence of free 
carbon dioxide the reduction will not be of serious magnitude ”; and that “ if 
black alkali soils are leached free from replaceable sodium the phosphate 
solubility is reduced.” The pH range of greatest phosphate Insolubility ap¬ 
peared to lie between pH 8 and 8.5. 

Salts of monovalent bases were found to decrease the solubility of soil phos¬ 
phates by increasing the solubility of calcium. These compounds reduced also 
the absorption of phosphate by plants. Calcium carbonate in the solid phase 
was found capable of lowering the phosphate content of soils or of rock 
phosphate “to the merest traces or to nil.” Soil phosphate of low availabil¬ 
ity was found to exist in the form of a double salt of 1 molecule of calcium 
carbonate combined with 8 molecules of tricalcium phosphate. 

Observations on the nse of commercial fertilizers on the arid soils of 
Utah, D. W, Pittman and C. Bubnhak (Utah 8 ta, Bui 2$3 (1982), pp. 24, 
flffs, S ).—^The bulletin is in two parts, of which the first reports field fertilizer 
trials and some laboratory tests and the second is a general, more or less 
popular discussion of commercial fertilizers, their nature, purchase, manner 
of application, and Immediate and residual effect. An appendix lists the field 
experiments and their results. 

Of the experimental work some of the conclusions were that the best indi¬ 
cator of fertilizer needs is the field strip test, the laboratory methods being 
regarded as not wholly satisfactory, though of value if carefully Interpreted; 
that the primary plant food elements should be tried first singly, then in com¬ 
binations of others with that lowing the most distinct response; and that 
in many Utah soils manuring may effectively replace any fertilizer by reason 
of the presence in the soil of much nonavailable phosphate capable of being 
brought into action by the manuring, which itself supplies such nitrogen and 
potassium as may be required. The Winogradsky test as used by the CJolorado 
Station (B. S. R., 66, p. 616) is regarded as satisfactory for the detection of 
phosphate and lime deficiencies, but as of little use In testing for potassium 
requirements. 

AGEICULTURAI BOTANY 

Plant succession and grazing capacity on clay soils in southern New 
Mexico, R. S. Campbexl (Jour, Agr. Research [U. ^. 3 , 4 $ (1931), No. 12, pp. 
102^—1031, figs. 7).—Of various factors, namely, drought, overgrazing, erosion 
by wind and water, and rodent activities concerned in range depletion, grazing 
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is said to be the most easily regulated. Since artificial reseeding with native 
forage plants, though potentially possible on limited areas, would be a costly 
procedure on large semidesert ranges, the author suggests that maintenance 
of a good stand of forage through conservative grazing is wiser than to attempt 
to restore overgrazed ranges by such seeding. 

The occurrence and plant composition of each stage In the plant succession 
is said to be determined largely by the type of soil and its associated habitat 
factors. On clay soils, the Bcleropogon hrevtfoUus association is the first 
grass type of real forage value to become established and possesses the ability 
to endure several years of below-average rainfall. Scleropogon spreads chiefly 
by stolons, which make their most rapid growth during the summer rainy 
period. Eilaria mutica, a sod grass which spreads mainly by rhizomes, com¬ 
prises a large proportion of the climax stage on all clay soil types. This grass 
at maturity becomes coarse and unpalatable and is at its best in summer. The 
climax stage in which Hilarla predominates is conceded the most productive of 
forage. A grazing program which would restrict grazing to the clay soil types 
in summer, and to the sandy and gravelly soil types in fall, winter, and spring, 
is suggested as desirable. 

Four main stages of succession, (1) algae and lichens, (2) a localized ruderal- 
weed association, (3) Scleropogon association, and (4) JT. mutica association, 
occurred on adobe soils. In the second stage there often appear dense stands 
of Drymaria holosteotdeSf a herb poisonous to livestock. On gravelly clay loams 
Flourenaia ceniua, a shrubby composite, is prominent in the climax, while on 
sandy clays the climax is a mixed grass association with E. mutica^ 8, drevir 
foliUB, and 8goroT}oluB spp. predominating. 

In conclusion, the author points out the desirability of determining the actual 
grazing capacity of each range unit together with the best season for its use. 

Physico-chemical studies on the nature of drought resistance in crop 
plants, B. Nbwtow and W. M, Martin (Canad. Jour. Reseaj'ch, S (1930), Nos. 4, 
pp. flgs. IS; 5, pp. 885-427, pis. 4, flgft. 6 ).—^The authors report studies 

carried on during 1924-1926, particularizing under the headings review of lit¬ 
erature (65 titles listed), bound water as a measure of hydrophilic colloids, 
application of bound-water method to plant-tissue fluids, dialysis of plant juice 
and properties of dialysed fluids, properties of plant-tissue fluids in relation 
to drought resistance, and experiments with plant tissues, and supplying tabu¬ 
lations, curves, discussions, and summaries of the findings, with a summary. 

Factors affecting drought resistance include those concerned in absorption, 
transpiration, and wilt endurance. The colloidal properties of leaf-tissue fluids 
are believed to be important in water retention under drought conditions. These 
and other physicochemical properties have been determined for cereals, grasses, 
and other plants in relation with known drought adaptations. Methods have 
also been investigated for the study of colloidal properties. 

Hydrophilic colloids bind water and increase the concentration of aqueous 
solutions. Concentration, quality, and state of dispersion or coagulation of 
colloids are factors affecting the degree of water binding. Methods are 
described. 

Osmotic pressure in the tissue fluids of crop plants varies with the physio¬ 
logical scarcity of water, but does not constitute a reliable Index of drought 
resistance, bound-water content being apparently more dependable. The method 
of measuring imbibition pressure by direct pressure on masses of leaves proved 
unsuitable. The rates of water loss due to evaporation from cactus segments 
and from detached leaves of two grasses under controlled humidity conditions 
proved the remarkable capability of the cactus to retain moisture, but showed 
in the grasses no ration to drou^t resistance. 
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Chlorophyll photosynthesis [trans. title], G. Pollacci and M. Bekgamaschi 
{AtH 1st, Bot, R, Univ. Pavia, 4 . ser., 1 {1929)^ pp. This account 

purports to outline the demonstration, by use of dimethylhydroresorcinol, of 
the formation of formic aldehyde in living plants during chlorophyll synthesis. 

The middOLe lamella of the plant cell [trans. title], J. Gbegob (B/oZ. Gen., 4 
{1928), No, SS, pp. 817-38G, figs. In view of an alleged lack of clearness 
and unity in the current use of the terms middle lamella (Mittellamelle) and 
primary membrane (Primarmembran) as applied in description and discussion 
of plant cells the author reviews the usages of several writers, giving quota¬ 
tions from Haberlandt, Meyer, Molisch, Strassburger-Koernicke, Reimers, 
Wiesnei-Linsbauer, and Wisselingh, contributing his own synthesis of what he 
considers the most acceptable usage. 

Researches on the chemistry and physiology of tropical plants.—^Ana¬ 
lytical studies into the dynamics of carbohydrate-nitrogen Aux in the vege¬ 
tative and the reproductive organs of Artocarpus integrifolia, B. N. Sinqh, 
K. Pbas.U), and R. N. Pande {Indian Bci. Cong, Proo, [Calcutta^, 11 {1980), 
p, 311).—A study of A. integrifolia leaves, assuming that the nature of the food 
products in the vegetative organs detei-mines largely the Initiation and devel¬ 
opment of the fruit and dealing analytically with the various carbohydrates and 
amino acids in the four stages of developmental phases here arbitrarily delim¬ 
ited, shows, as explained, tliat what is designated as the young stage has a high 
carbohydrate: nitrogen value in both the vegetative and the reproductive 
organs; the adolescent stage, a continuation of the same high ratio; the pre- 
senescent stage, a high carbohydrate: nitrogen and a low amino: mono ratio; 
and the full senescent phase, showing a high carbohydrate: nitrogen and a low 
amino; mono value in the leaves and a low carbohydrate:nitrogen and a low 
amino: mono ratio in the fruit 

Observations on nitrogen metabolism in the leaves of Vitis and Rheum» 
H, L. Newby and W. H. Peaesaix (Leeds Phil, and Lit, 80 c, Proc,, 2 {19S0), 
No, 2, pp. 81-85). —The protein: soluble nitrogen ratio In leaves of V, vinifera 
and R. rhaponticum changes with the age of the leaf, increasing with a fall in 
the water content. Diurnal fluctuations in this ratio are correlated with 
changes in acidity, Increases in which are associated with increases in the 
proportion of protein. 

Absorption of carbon dioxide by plant roots [trans. title], H. Bebga- 
MASCHI (Atti Ist, Bot. R. Univ, Pavla, 4 , ser„ 1 {1929), pp, 89-94,117-149, figs. 
6 ),—In the first of these accounts, which is preliminary in character, the author 
states that in her work following up that of Pollacci (E. S. R., 38, p. 329) with 
plants groxvn in an atmosphere deprived of carbon dioxide but having their 
roots in nutritive media or soil rich in carbon dioxide, starch grains were 
formed by Acer pseudoplaianus, Nerium oleander, Allsma planiago, CameUia 
thea, and TiXia europaea. This broad conclusion is particularized. 

The second report, which is more elaborate and more detailed as to its con¬ 
clusions, states in general that plants assimilate, at least in part, carbon dioxide 
absorbed by the roots. 

Studies in the respiration of tropical plants.—^Effect of injecting water, 
glucose, and phosphates on a failing system of respiration in the Arto¬ 
carpus integrifolia leaves, and its significance on the mechanism of respi¬ 
ration, B. N. SiRQH and K. V. Varadpande {Indian 8 ci, Cong, Proc, [Calcutta}, 
17 (1$S0), pp, 811, 313).—Studies were made on the effects of injecting water, 
glucose, and phosphates Into detached leaves of A. i^egrifolia at different 
temperatures. 
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Insufficiency of water lowers respiration. Sugar concentration may be so 
elevated that respiration fails entirely* Injection of 2 per cent glucose solution 
into the leaves brings about an increase of carbon dioxide output only at low 
temperatures. In starved leaves no extra output of carbon dioxide occurs 
even after injecting glucose solution at the various experimental temperatures. 
Supposedly, either starvation or high temperature brings about some alteration 
of the mechanism. {Supplying glucose or admitting light will have similar effects. 

When either water or glucose supply fails to enhance respiration, phosphate 
in minute doses has a marked effect in the production of carbon dioxide at low 
and medium temperatures but not at higher temperatures. 

On the response of the root of gram seedlings to electricity, T. 0. N. 
Singh (ludtan ScL Cong, Froc, iOalctitta], 11 (1930), pp, 31B, 312), —In a study 
of gram seedlings in garden soil and in nutritive solution, both media being 
under electi’ification, it was found that the root system alone was signiffcally 
modified. The roots of the controls were very profuse, the secondary roots 
long and slender, and tertiary rootlets absent. The root system of the plants in 
electrified media was quite stunted, and the secondary roots were normal in 
number but stouter and provided with a number of small tertiary rootlets. The 
total root length of the control as compared with that of the electrified plant 
was 1:2. 

Absorptivity in seeds of Trifolium pratense [trans. title], J. Stephan 
{Landw, Vera, Sta,, 108 (1929), No, 5-6, p, 811-316), —^Neither color nor size 
fc,eenis to be significantly correlated with absorptivity in seeds of T, pratense. 

The effect of increase of dosage of calcium sulfite and calcium sulfate 
on germination and early development of cereal plants [trans. title], K. 
ScHAinBOER and W. Schbopp (Landw, Vera, Sta„ 108 (1929), No, 8-4, pp. 211-251, 
figs, 36). —^The effect of even the smaller calcium sulfite additions to loam soils 
was to give, without loss to germination, greater or less increase of green weight 
to rye, wheat, and barley, but a slight depression of germination and of yield in 
case of oats. Calcium sulfate in fairly large dosage was clearly unfavorable to 
winter rye, winter barley, and oats, least so in case of wheat. The smaller 
additions gave varied results. In low peaty soils both sulfite and sulfate gave 
lowered yields, this tendency being marked in case of winter wheat, winter rye, 
and oats. In winter barley, the slight additions of calcium sulfite were better 
than the large additions, while the smallest additions of calcium sulfate caused 
large crop losses. No clear relation between the pH values in the various soils 
to yield could be made out 

Growth inhibition of potato sprouts by the volatile products of apples, 
O. H. Elmeb (Science, 15 (1932), No, 1931, p, 193), —Tlie author reports that 
volatUe substances from ripe apples were found to inhibit the normal sprout 
development of germinating potatoes. Inhibited growth due to the volatile 
products from four varieties of apple fruits was observed with six varieties of 
potatoes. 

No growth inhibition resulted from the volatile substances of oranges, 
bananas, decayed apples, or from isoamyl valerate. Immature apples did not 
produce normal growth arrestment, but these same fruits after ripening did 
so. A single test with Kieffer pear fruits showed inhibition similar to that pro¬ 
duced from ripe apple fruits. 

The effect of the volatile products of apples was found to be transitory, 
normal sprout development taking place after potatoes were removed from 
their influence. In a preliminary test, potato tubers stored with apples in 
closed containers until June remained firmer and of better quality than did 
the control tohers. 
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BreaMng the dormancy of tree seedlings by chemical treatment, W* C. 
Bramble (Science, 75 (1932), A’o. i937, pp. J193, 104).—In a previous publication 
(B. S. B,, 62, p. 618), Deuber and Bowen reported the breaking of the rest 
period of sugar maple seedlings with ethylene chlorohydrin. 

By following this method of treatment the author was able to break the 
re&t period of sugar maple and chestnut seedlings, exposing them for 8 days 
to the vapors from 26 cc of ethylene chlorohydrin dhOCused in 460 liters of 
air space. In the case of chestnut seedlings exposed for 4 days to the vapor, 
there was some killing of the tips of the upper branches. While this treat¬ 
ment seems to be toxic to young branches at higher concentrations, when prop¬ 
erly regulated it has proved to be very useful for breaking the rest period of 
both sugar maple and chestnut seedlings. 

Germination of cotton pollen in artificial culture media [trans. title], T. 
Shibttya (Jour. Soc. Trop. Agr. (Nettai Ndgaku Kwaishi), 2 (1930), No. 1, pp, 
05-64; pp. d3, 64) •—In experimentation carried out in 1029, chiefly 

from a physiological point of view on the germination of sea island cotton 
pollen, it was found that w’ith sucrose solutions of ranging concentrations used 
in the moist chamber methods with the Van Tieghem cell, the bursting limit in 
various concentrations for pollen grains was reached in the neighborhood of 
70 per cent The most favorable culture medium concentration for pollen 
germination and for tube growth is attained by use of 35 per cent sucrose 
plus 6 per cent agar or 40 per cent sucrose plus 4 per cent agar. With the 
latter, the highest germination rate occurred at 25“ 0., no germination occur¬ 
ring at 40“ on account of bursting or at 15® on account of quiescence. The 
greatest pollen tube growth occurred at 36®. The optimum range for pollen 
germination and pollen tube growth lay between pH 6.6 and 6.1, with slight 
increases at pH 6 and 7,6 and very slight germination at pH 3.6. 

Studies in the physiology of saudal (Sautalum album Linn.), Part 1, 
Y. V, S, Kao and M. Sbeenivasata (Indian Sci. Cong. Proc. [Calcutta], 17 
(1930), p. 314) •—Control cultures of sandal (8. album) have shown that without 
a host sandal is able to continue a stiiiggling existence, and that some hosts 
nourish sandal better than others. Sandal deprived of host connection ceases 
visible growth, the leaves becoming abnormal in spite of any provision of rich 
soil. If a host, more especially of the leguminous type, be provided, the sandal 
in two or three weeks starts to grow, the pale leaves turn green, and a healthy 
appearance is resumed. 

That sandal is a root parasite is said to have been established by J. Scott 
in 1871, but the nature and extent of its parasitism has never been fully 
worked out from a biochemical viewpoint, though it is known from experiments 
that sandal depends largely upon its hosts for nitrogen and phosphorus. 
Sandal also exhibits preference for certain host types as regards its haustorical 
attachments. 

An apparatus for growing plants under controlled environmental con¬ 
ditions, K. A. Steioteeg (Jour. Agr. Research [17. 8.1, 48 (1931), No. 12, pp. 
1071-1084, 8).—Stating that of several environmental conditions light has 

proved the most difficult to control, the author describes an apparatus com¬ 
prised of eight light cases in which the lighting units are immersed in water 
and which provides for the control of light intensity to within a total error 
of less than ±10 per cent and of light quality to within a color-temperature 
variation of ±100® JSC, according to the duration of the lamp bum. Temper¬ 
ature Is regulated to vrtthin an error of ±0.5® F., humidity to within an error of 
±0fJ per cent, and soil moisture to within an error of ±1 per cent. 
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GENETICS 

Introduction to cytology, L. W. Rhasp (Einfiilminif in die Zytologie, Ber¬ 
lin: Borntraeger Bros,, 1931, pp. 7S3, figs, 212 ),—This edition of the work pre¬ 
viously noted (B. S. R., 56, p. 730) is said to have been translated and elabo¬ 
rated by R. Jeretzky to supply the need for such work in German-speaking 
regions. Points of view and advances are indicated, and the literature list 
has been extended. 

The melotic divisions in the pollen mother-cells of Malva sylvestris, J. 
Latter (Ann. Bot. [London), 46 (1932), No, 181, pp. I-^IO, pis, 2).—These divi¬ 
sions are described. 

The reduction divisions in the Boskoop apple [trans. title], B. Elssmann 
and R. von Veh (Gartenl)autcis8en8chaft, 6 (1931), No. 1, pp, ISi, figs, 20 ),— 
Accompanied by a bibliography of 778 references, a discussion, illustrated with 
microphotographs, is presented upon megasporogenesis in the Boskoop apple. 
The female primary archespore cell was evident at a very early stage in the 
development of the ovule, namely, in the nucellus without an integument. The 
egg cell of the Boskoop apple was haploid. The tetrad consisted of a one-celled 
macrospore and three degenerated sister cells. 

Lethal gene-combinations and pollen sterility in diploid apple varieties: 
A critique and a theory, 0. Heilbosn (Screditas, 16 (1932), No. 1-2, pp, 1-18, 
figs, 2 ).—Observations on chromosome conjugation and pollen sterility of dwarf 
apples grown one year in a heated greenhouse and the next year in the open 
indicated that the reduction divisions as w’ell as the fertility of the pollen are 
but little influenced by such changes in environment. The differences between 
apple varieties, as regarded pollen fertility, appeared to be constant from year 
to year. The author suggests that comparisons of pollen viability in diploid 
apple varieties should make allowance for the abortive grains characteristic 
of each variety and which can not under any circumstances be expected to 
germinate. Such sterility has a genetic basis, and is deemed to be to a high de¬ 
gree independent of climatic or nutritional conditions and to depend rather on 
certain lethal gene combinations present in some varieties and absent in 
others, 

Self-sterility, B. M. East (In BiWographia Qcneiica, The Hague: Martinua 
Nijhoff, 1929, vol, 5, pp. 331-370 ).—^This article presents general observations 
on self-sterility, the genetics of self-sterility, the relation between self-sterility 
and self-fertility, the physiology of self-sterility, the origin of self-sterile lines, 
and self-sterility in animals, witli a literature list of 162 titles. 

Study on the new type of sterility in rice, H. S. Singh (Indian Bd, Oong, 
Proc, [Oalcutta), 17 (1930), p. 312 ).—^The author systematically details, with 
discussion, the replacement of flowers by hairllke structures In the rice plant 
and other peculiarities or abnormalities. 

A cytological study of the genus Sorghum Pers.—The somatic chro¬ 
mosomes, 0. L. Huskins and S. G. Smith (Jour, Genetics, 25 (1932), No, 2, 
pp, 241 - 249 , figs. 25).—Chromosome counts in a number of sorghums showed 
the somatic number of Johnson grass to be 40 and of other grain and grass 
sorghums studied to be 20. A number of tetraploid segments and one octoploid 
segment were found in root tips of diploid plants, and in one tetraploid cell the 
chromosomes were paired closely. One peculiarly shaped chromosome could 
be identified in all the species examined. It was present only in duplicate in 
the tetraploid 8. halepense. 

Chromosome number in the genus Cncurhita, M, L. Buttle (Mbs. Nebsx) 
(New Yorh State Sta. Tech. Bui. 186 (1931), pp. 12, figs, Id).—Despite an 
earlier report of 24 haploid and 48 diploid chromosomes in 0. moschata, the 
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anthor found 20 haploid and 40 diploid chromosomes in all material examined, 
namely, 4 varieties of 0. moscliata, 7 varieties of 0. pepo, and 1 of C. maxima. 
The presence in the root tip nuclei of long chromosomes with pronounced 
median constrictions and also of satellited chromosomes made accurate counts 
rather difficult. No secondary pairing was observed in Cucurbita, suggesting 
that in this genus a secondary balance has been attained that is so perfect 
that phylogenetic relationships of groups of chromosomes, if they once existed, 
have now disappeared. 

Measurements showed that the diameter of the Cucurbita microsporocyte is 
approximately eight times that of its nucleus as compared with ratios of 
approximately 2:1 and 3:1, respectively, in the Red Astrachan apple and 
certain mints. The results suggest that it is impossible to distinguish between 
the three species on the basis of chromosome coxmts. 

Fruit size and shape genes on the first chromosome of the tomato, B. W. 
Lindsthom (Iowa Acad. 8cL Proo.f 36 (1929) y pp. 189y 190). —^As computed at 
the Iowa Experiment Station, the coefficients of correlation between fruit size 
and fruit shape in two Fa tomato populations, namely, Yellow Cherry X Dwarf 
Pear and Red Currant X medium ovate, were, respectively,—0.45±0.04 and —0.31 
±0.05, suggesting that larger size can be associated with ovate shape and small 
size with round or oblate shape and that the correlation between shape and size 
in tomato fruits is based on a genetic linkage. The possibility of developing 
very large ovate shaped tomatoes by genetic recombination is conceded. 

New cases of cliromosomal linkage in Pisum [trans. title], A. HAeansson 
(Eereditasy 16 (1932)y No. 1-2, pp. 155-159, flffA. 7).—Three instances of linking 
of the chromosomes are illustrated and discussed with relation to their effect 
on sterility, etc. 

A theory on the cytologically Irregnlar species Viola canina L., H. G. 
Bsuxjn (Hereditas, 16 (1932), No. 1-2, pp. 6^-72, figs. 2),—Working at the 
Botanical Institute at Uppsala, Sweden, upon the somatic chromosome con¬ 
stitution of a wild population of pure V. oanina, the author found no irregu¬ 
larities of extra chromosomes or fragments, all plants having 40 diploid chromo¬ 
somes. He proposes a theory to account for cytological irregularities observed 
by others in Viola and other genera on the basis of intraspecific crosses between 
balanced races differing in chromosome organization. Conforming to this 
theory, balanced races should exist, and such is believed to be the case of the 
Viola population examined. 

Cytology of hybrids, H. C. Aase (Wash. State Col., Research Studies, 2 
(1930), No. 1, pp. 60, figs. 27). —Tliis is a detailed account of the authoi^'s 
study on the cytology of Triticum, Secale, and Aegilops hybrids with reference 
to phylogeny, the hybridizations for which were accomplished in the cereal 
nursery of the Washington Experiment Station. The cytological account is 
limited to the meiotic phases in the pollen mother cells and embryo sac 
moiher cells of Fi hybrids and in some cases their parents. The hybrids are for 
convenience grouped according to their somatic chromosome number as triploids, 
tetraplolds, and pcntaplolds, the hexaploid wheats being in general refeiTed to 
as vulgare or the vulgare group, the tetraploid wheats as emmer or the emmor 
group, and the diploid wheats as einkom or the einkom group. The work is 
presented in tabular detail, with conclusions and discussion thereof. 

Brassica napocampestris, a new constant amphidUtploid species hybrid, 
R N. Fbandsbw and 0 , Winge (Eereditas, 16 (1932), No. 1-2 pp. 2J2-2JS).— 
Reciprocal crosses between the Lyngby Bangholm swede (B. mpus) and the 
Yellow Tankard turnip (B. campestris) were successful in three instances. 
^TOjQ. th|s seed were grown 47, 48, and 6Q F» plants mostly intermediate in type. 
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In tlie Fa there was a very pronounced segregation with more marked resem¬ 
blance to the swede than to the turnip parent. One line was unusually uni¬ 
form, all the roots being green topped and of a slight reddish hue. Determina¬ 
tions of the chromosomes in the root tip cells of this lot showed 56, the sum of 
those of the parental species. The same number was recorded in the Pi and 
Fa of this strain, iudicating the origin of a new aniphidiploid constant breeding 
form here designated as napocampestris. 

Ilesults from a cross between cabbage and Savoy cabbage, J. Easmttsson 
(Hereditas, 16 (19S2), No. 1-2, pp. Observations on the Pi generation 

of crosses between standard type cabbage and Savoy showed a dominance of 
Savoy wrinkledness, but most characters, including waxiness, solidity of head, 
flavor, and keeping quality, were intermediate. In weight the Fi heads were 
larger than either parent. Segregation in the Fa was quantitative and fairly 
complicated, and none of the Fj plants had the pronounced cabbage flavor of the 
original cabbage parent. It was obvious that inbreeding of a vigorous Pi pop¬ 
ulation had resulted in a weaker stock, and the P» was even less worthy 
as breeding material. 

Inheritance phenomena in fungi [trans. title], H. Kniep (In BibliograpMa 
Oerietica, The Hague: Martinua Nijhoff, 1929, vol 5, pp. 3"il-478, figs. 15 ).— 
This is a sj^stematie historical account, the alphabetically listed literature of 
which dates back as early as 1896. 

Inheritance of seed coat color in Phaseolus [trans. title], H. Lampbeoht 
(Ecreditaa, 16 (19S2), No. 1-2, pp. 169-211 ).—Stating that earlier workers failed 
in most cases to describe accurately the colors observed, the author presents in 
detail color segregation observed at the Vegetable Research Station at Alnarp, 
Sweden, through the Fs generation and analyzes the results genetically. 

Inbreeding, with particular reference to maize, R. J. Gabber (Jour. Amer, 
Soo. Agron., 23 (1931), No, 7, pp. 53^-5Jfi ).—^Methods of inbreeding corn used 
rather generally by technical breeders seeking to improve yield in com are 
discussed, and some of the results of economic significance already attained 
are cited. Data from an inbreeding experiment carried on for 10 years at the 
West Virginia Experiment Station showed that inbred strains of com isolated 
by self-pollination differed considerably in degree of susceptibility to smut, and 
some of them showed consistent differences with respect to place of infection. 

Brown midrib in maize and its linkage relations, L. R. Joboenson (Jour, 
Amer. Boo. Agron,, 23 (1931), No, 7, pp, 5.}iW77).—The pigment characterizing 
brown midrib (Bm 'bin) in corn, according to Minnesota Experiment Station 
studies, was located in the lignified tissue of the entire plant. Its formation 
began after lignified tissue was formed and while cell organization was com¬ 
plete. It was not observed in the cytoplasm of the cell, and was either a 
compound of lignin or was laid down in the Interstices of the lignified tissue 
and could not be separated from it It evidently was not carotene, xantho- 
phyll, tannin, anthocyanin, or a flavone or flavonal pigment, and was not 
produced in the dark. The juices extracted from brown midrib plants grown 
in the greenhouse were slightly less acid than comparable normal plants, the 
osmotic pressure of the Juices was about 0.5 atmosphere higher in the normal 
plants at the 10- to 12-leaf stage, and the electrical conductivity was slighily 
higher. 

The character was inherited as a simple Mendelian recessive. Bm bm was 
inherited independently of the B-(k, 8u~Tu, B-Lg, V-Pl, P-J3r, Ra-Oh 

and A’Tsx linkage groups, and of the Jj, Ww, and Ppa factor pairs. It 
was linked with the Pr pr factor pair of the Pr-Vi linkage group. Crossover 
percentages obtained in three crosses were 26.3±1.8, 28.3±1.2, and 28.8±2.6. 
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Breeding and inheritance studies for poultry breeders, 0. Babtsch 
{Ziichtmgs- und Vererduyigslehre filr Qefliigolsiuchter, Berlin: Fritz Ffenninge- 
torff, 1929, 2, e<2., rev, and enl,, pp. vni+208, figa- This gives an ac¬ 

count of the known hereditary factors in poultry and their mode of trans¬ 
mission. 

Domestic breed production by mutations on the descendants of Ovis 
vignei Blyth [trans. title], L. Adametz (ZUehr. Zucht, Reihe B, TierzUcht u, 
ZuchtUiigslioL, 20 (1980), No, 1, pp, 1-28, figs, i^) .—Attention is called to the 
numerous mutations in ear, horn, tail, and wool characters and their impor¬ 
tance in the formation of sheep breeds. 

The morphology and inheritance of dominant and recessive spotting as 
well as the glass-eyed condition in the horse [trans. title], Y. Ej:emola 
(Ztachr, Ziicht., Reihe B, Tierzucht. u, Zuolitungslloh, 20 (1930), No. 1, pp, 
2^-75, figs. [55]).—^A dominant spotting, which is more common in horses from 
middle Europe and in ponies, and a recessive spotting occurring in heavy horses 
of northern Europe are described. The glass eye factor behaves as a dominant 
to recessive spotting, but is recessive to the solid color. 

Early instances of fertile mules, J. Ba^vshuus-Jessen (Jour. Eeredity, 21 
(1930), No. 9, pp, 407, 408, fig. 1 ),—^Brief notes on early instances of fertile 
mules and the superstition connected therewith. 

Hybrid vigor— a, factor in tettigid parthenogenesis, W. R B. Bobebtson 
(Amer. Nat., 55 (1931), No. 697, pp. 165-172).•—A discussion of cytological 
aspects of parthenogenesis in the Tettigidae, based on studies conducted at the 
Kansas Experiment Station. 

Changes in the ovary and oestrus cycle following the removal of one 
ovary in albino rats, P. E. Emeby (Fligsiol. Zool., 4 (1931), No. 1, pp. 101- 
110 ).—^It was found that the oestrous cycles of 100 semiovariotomized rats 
were longer in duration and more Irregular than the cycles in 100 normal fe¬ 
males. The cornified cells in the vaginal smears continued for more than 6 
days in 46 per cent of the operated females, with practiccdly none continuing 
for more than 5 days in the unoperuted animals. In the semiovariotomized 
animals the remaining ovary hypertrophied and many corpora lutea and large 
follicles were present, as were also large cysts. 

The relation between the anterior pituitary body and the gonads.—^Part 
ni, Practionation and dilution of ovary-stimulating extracts, M. Hill and 
A. S. Pabkes (Roy. 8oc. ILondon], Froc., 8er, B, 107 (1931), No. B 758, pp. 455- 
468, pis. 2).—ContinuiDg this series (E. S. B., C5, p. 29), in experiments with 
mice, rats, rabbits, and ferrets, saline suspensions of pituitary tissue and 
extracts of the urine of pregnancy produced follicular luteirdzation and for¬ 
mation of atresic corpora lutea without ovulation, and normal follicular 
maturation and ovulation, in one or more of the species of test animals used. 
The complete failure of the extensive dilution experiments with urine extracts 
indicated that the two reactions could not be ascribed to the activity of one 
stimulating hormone evoking the diiSerent responses in different concentra¬ 
tions. Some progress in separating the luteinizing and maturing activity 
was made with alcohol fractious of urine extracts. 

An analysis of the developing metanephros in mouse embryos with 
abnormal kidneys, A. L. Beown (Amer. Jour. Amt., 47 (1931), No, 1, pp. 117- 
171, pis. 6, figs. IS ).—^The dev^opment of the hereditary abnormal kidney con¬ 
dition supposedly induced by X-rays by Bagg and Little (E. S. B., 62, p. 131) 
is described from embryos studied anatomically and histologically from dif¬ 
ferent stages of pregnancy. 

The Influence of the thyroid gland on the pigmentation of fur in rabbits 
and in a Siamese cat [trans. title], N. A. Iljin (ZUdhtungskmde, 6 (1981), 
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No- 8, pp. 304S08, figs- 2).— The results of these studies showed that the con¬ 
tent of the hormone of the thyroid gland in the blood changed the quality 
of the hair in density, length, and color. The feeding of thyroid tablets to 
rabbits kept at a temperature of about 18 to 21® 0. caused dark hair to come 
in white, with a lesser depigmentation at room temperature. Thyroidectomy 
resulted in a darkening of the hair. It appeared that there was an optimum 
amount of thyroid hormone which would produce the best quality fur. A 
reduced quantity of the hormone produced a desired dark color, but a lack of 
the hormone injured the quality of the fur. 

The winter pelage of the adult albino rat, D. A. Feaseb (Amer. Jour, Anat, 
jjfl (1931), No, i, pp, 55-87, ph 1, figs. 7).—This deals with the dliferent types 
of hair and the arrangement found on the albino rat. Including the ratio of 
weight of pelage to body weight and surface. 

The sex ratio in the domestic fowl in relation to size of family, M. A. 
JiJix (Poultry Soi., 10 (1931), No. 3, pp. 125-130), —^Dala on the sex ratios of 
selected families in which more than 10 chicks were hatched, or were raised 
to an age at which they could be sexed, and on 18,930 chicks without regard 
to the number per family indicated no preferential mortality by sex from 
hatching to the fall of the year. The normal sex ratio was slightly under 
50 per cent males In poultry. 


heii) ceops 

[Field crops work in Georgia, 1931] (Georgia Sta. Rpt, 1931, pp. 9-28, 
40, 41, figs. 5).—In a cross between Rustproof oats, with awned upper kernels, 
many basal hairs on lower kernels, and well developed sucker-mouth attachment 
of lower kernel, and Fulghum, with awnless upper kernel, few basal hairs, 
and modified sucker-mouth, the F* segregation approximated 3 awnless : 1 
awned upper kernel and 3 Fulghum attachment of kernels : 1 Rustproof 
type, indicating single Mendelian factors in each case. Few basal hairs was 
dominant over many basal hairs, with probably three factors involved. There 
was a 100 per cent linkage between the Rustproof type of attachment, many 
basal hairs, and awned upper kernels when all upper kernels were awned. 

Gasta wheat, a selection from Purplestraw, has given high yields and shown 
resistance to loose smut This variety and Rustproof No. 174 oats showed 
small losses from shattering when harvesting was delayed and were consid¬ 
ered good sorts for combine harvesting. Other breeding work Included tests 
of wheat hybrids for immunity to leaf rust, tests of oats strains for yield 
and resistance to smut, and studies of hybrids between wheat and rye. 

Limestone applied for cotton in the Piedmont section usually produced a 
profitable increase where the sources of nitrogen, such as ammonium sulfate, 
urea, ammonium phosphate, and diammonium phosphate, were acid forming. 
Its use in mixed fertilizers with alkali-forming nitrogen is not advised. Results 
in the Coastal Plain region showed a decrease from the use of limestone on 
the heavier soil types, as Orangeburg sandy loam and Carnegie sandy loam. 
Both increases and no advantages were obtained on Norfolk sandy loam. 
With the limited data it did not seem advisable to use limestone for cotton 
on Coastal Plain soils. Other cotton experiments were comparisons of am- 
moniated and other phosphates, triangular fertilizer tests, a study of ammonia 
V. nitrate nitrogen for cotton (see p, 732), variety-date of planning tests, and a 
study of cotton marketing conditions. 

[A^onomic work in Mississippi, 1931], 0. F. Bbiscoe, W. It Ayses, T. F. 
McGehee, S. J. Gbees, H. F. Wallace, and J. C. Robest (Mississippi Sta. Rpt. 
1931, pp. 9-^11, ie-21, 52-54, 56, 57, 58, 60-62, 66-70, 72, 73, 74-77).—Experiments 
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with field crops again reported on from the station and substations (B. S. R., 
64, p. 623) included breeding work with corn, cotton, and soybeans; inher¬ 
itance studies with corn and cotton; variety tests with cotton, corn, oats, 
grain sorghum, sorgo, peanuts, soybeans, alfalfa, lespedeza, field peas, winter 
cover crops, potatoes, sweetpotatoes, and sugarcane; cultural (including plant¬ 
ing) trials with cotton, oats, and winter legumes; fertilizer tests with cotton, 
corn, oats, alfalfa, and potatoes; seed treatment of cotton; interplanting 
tests of corn with legumes; studies of Ihe root tubercle bacteria of the soy- 
benn and cowpea groups; and crop rotations. 

[Field crops experiments in Washington], B. G. Schafeb, O. E. Babbee, 
0, A. Vogel, E. F. Gai:nes, W. K Smith, A. L, Hafeneichtee, C. L. Vincent, 
E, L. Oveeholsee, H, M. Wansee, H. D. Jacquot, H. P. Singleton, L. L. Clay- 
pool, and 0. A. Laeson (Wasliinffton Col. Sta. Bui 260 (1981), pp. 11-^13, 14-16, 
45, 46, 54, 55, 57-59, 63, 64, 65).—Agronomic activities again reported on from 
the station and substations (E. S. R., 64, p. G26) comprised variety tests with 
spring and winter wheat, corn, oats, barley, rye, alfalfa, sweetclover, and forage 
grasses; breeding work with wheat and potatoes; fertilizer and storage tests 
with potatoes; soil fertility studies; weed control experiments, and crop 
rotations. 

Competition between alfalfa and sweetclover as forage crops and cereals 
and grasses as companion crops was studied in cooperation with the U. S. 
Department of Agriculture. Yields of alfalfa and sweetclover hay in the 
second year were not correlated with stands in the fall of the first year or 
tlie spring of the second, but "were related more directly to the relative vigor 
of the first-year plants as affected by different companion crops. Peas com¬ 
peted less with the forages than did the cereals, winter grains markedly re¬ 
ducing both stand and vigor. The seeding rate of the companion crop seemed 
less important in competition than the species, CJultural practices appeared 
to modify the degree and probably to influence the nature of competition. 

In irrigation experiments with crops at the Irrigation Substation, high yields 
reported were from potatoes receiving 39 acre-in. of water, 10.7 tons with 7S.C 
per cent of No. I’s; alfalfa receiving 45.3 acre-in. of water, 7.2 tons; wheat 
receiving 38 acre-in. in five irrigations, 37.4 bu.; and corn 4 acre-in. every 15 
days, 44.6 bu. Yields of alfalfa (up to 4 acre-ft. at monthly intervals) and of 
wheat were correlated with the amount of water applied, while potato yields 
were not, except in quality. 

Sodium chlorate applied in late summer and early fall consistently was more 
effective in eradicating bindweed and other perennial weeds than when applied 
in early summer or midsummer. About 300 lbs. per acre is required for maxi¬ 
mum control but is seldom wholly effective. When needed, a second applica¬ 
tion should be made the following year. Sodium chlorate proved more effective 
than other herbicides in chemically equivalent quantities. Applications exceed¬ 
ing 300 lbs. per acre affected adversely the physical condition of tlie soil, and 
this seemed to persist to some extent for two years after application. Residual 
toxicity was influenced by the quantity of chlorate used and soil variation, and 
some crops were more sensitive than others. Mixtures of sodium chlorate with 
magnesium chloride were better as to herbicidal power and reduced fire hazards 
than mixtures with other hygroscopic salts. No lethal effect was secured 
through the agency of ihe various hygroscopic salts. 

Irrigated crop rotations in western South Dakota, S. H. Hastings and B. 
Atjne (U. JS. Dept. Agr. Giro. 188 (1932), pp. 47, figs. 4).—Crop rotation investiga¬ 
tions conducted on the Belle Fourche, S. Dak., Field Station since 1912 and 
reported on to Include 1929 were similar in scope and character to experiments 
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near Huntley, Mont. (B. S. B., 62, p. 128) and Mitchell, Nebr. (B. S. B., 68, 
p. 30), begun at the same time and already reported on. The technic and 
enylronmontal conditions and crop yields are described in some detail. 

Annual fluctuations in yields expressed as percentages of the mean yield of 
all plats for each crop were for oats 48 per cent in 1929 to 167 per cent in 1935, 
sugfir beets 68 in 1916 to 132 in 1925, potatoes 37 in 1912 to IGl in 1925, spring 
wheat 57 in 1916 and 1923 to 171 in 1914, and corn 71 per cent in 1927 to 322 
per cent in 1923. The mean annual acre yields of oats, sugar beets, and pota¬ 
toes demonstrated the extent of the decline to be expected in untreated rota¬ 
tions, the value of stable manure in increasing crop yields, and the fact that 
yields from rotations including alfalfa were but slightly more than maintained. 

Oats gave highest yields for the last 6-year period from the G-year alfalfa 
rotations, either manured or pastured, and from 2-year rotations receiving 
manure every second season. As a rule oats made better yields in rotations 
for the last 6 years when following potatoes instead of sugar beets. With 
sugar beets the most favorable results were from stable manure in 2-year 
rotations, with pastured alfalfa rotations second, and manured 3-yeap rotations 
tlilrd. Sugar beet yields just after oats, wheat, or corn were not so satisfactory 
as where potatoes preceded. Potato yields were stimulated by manure, the larg¬ 
est yields being harvested from rotations where manure was applied every third 
3 ’ear. In most cases potato yields in alfalfa rotations were larger than those 
ill untreated rotations but less than from those receiving manure. However, 
potato yields of alfalfa rotations tended definitely to increase as time went on. 
Corn yields were highest in a pastured sweetclover rotation and were high in 
pastured alfalfa rotalions. Spring wheat outyielded winter wheat. It made 
slightly higher yields in a rotation including 2 years of alfalfa just before the 
wheat than where alternating with sugar beets. Alfalfa made its largest mean 
yields for both the first and second j'ears from a wheat-oats combination in¬ 
cluding 2 years of alfalfa. The largest acre yield was obtained from continuous 
alfalfa which received manure annuallj". 

The largest net returns were from the different rotations where pasturing 
was practiced or manure applied. From certain cropping systems, as sugar 
beets, oats, wheat, and potatoes continuously on the same land, substantial 
losses might be exijectod. When the returns from the first C-year period were 
compared with the last C-yoar period and differences in values were considered, 
all continuously cropped plats sustained losses, and the values of crops from 
untreated plats were scarcely maintained. The most substantial increase re¬ 
sulted from applications of manure. Alfalfa rotations, on the average, resulted 
in losses but Increased in value when the last period was compared with tlie 
first. 

Hardiness studies with S-year-old alfalfa plants, G. L. Peltiee and H. M. 
Ttsd^\l {Jour, Agr, Research [H. <8.], {19$1), No. 11, pp. 931-955, jigs, 5 ).— 

Observations by the Nebraska Experiment Station and the U. S. Department 
of Agriculture on tlie development of alfalfa plants, after being frozen at tem¬ 
peratures of approximately —18® 0. for various lengths of time at nine differ¬ 
ent dates, showed a much lower percentage of survival in all lots in early fall. 
In general, progressively higher percentages of survival were recorded in all 
alfalfas in late fall and early winter, suggesting that the hardening process is 
accumulative over a relatively long period. The hardy alfalfas apparently be¬ 
came dormant early and hardened more rapidly than did the tender varieties. 
On tlie other hand, control plants brought from the field and planted in the 
greenhouse showed a high percentage of survival from early fall until lajtp 
Winter, with nxortallty Increasing In the April lot 
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The moisture content of all alfalfas (roots and crown) decreased during fall, 
and in the hardy and mid-hardy kinds increased again in spring, but stayed low 
in the tender varieties during March and April. 

Within a single variety, plants with the largest root diameters, with the 
greatest number of buds and stems, and in the best condition withstood artifi¬ 
cial freezing most successfully. The rate of recovery of all alfalfas from artifi¬ 
cial freezing and their subsequent growth were related directly to the extent 
of injuries present on the plants. All the alfalfas tested were susceptible to 
cold injury from artificial freezing. 

A physiological study of varietal differences in plants.—^II, Further evi¬ 
dence for the differential response in 3 deld of barley varieties to manurial 
deficiencies, F. G. Gkeqoet and F. Ceowtheb (Ann. Bot. [London], 45 (1931), 
No. 180, pp. 579^92, lig. i).—-Further evidence (E. S. R., 59, p. 827) is presented 
for the existence of a differential response ot barley varieties to various types 
of fertilization. The hybrid Plumage Archer and the parents Plumage and 
English Archer were grown on completely fertilized plats and on plats lacking 
in nitrogen, in phosphorus, and in potassium, 42 replicates of each variety being 
used for each treatment. 

Under high fertility Plumage outyielded English Archer, whereas with low 
nitrogen and phosphorus English Archer excelled Plumage. With potash 
deficiency at harvest English Archer appeared to give a higher yield, although 
Plumage consistently led throughout the vegetative phase. Plumage Archer 
appeared to suffer more than either parent from phosphorus starvation, or at 
least to resemble closely Plumage in its phosphorus requirements. Under nitro¬ 
gen starvation it resembled English Archer more closely. With deficiency of 
potash it appeared definitely to surpass either parent, whereas with complete 
fertilization it was intermediate. No clear relation was shown between the 
final yield and the amount of reserve nutrient in the seed. 

liocal, domestic, and foreign-grown red clover seed, B. G. Wiggans (Jour. 
Amer. Boc. Agron., 23 (1931), No. 7, pp. 572-^79, fig. 1). —Further comparative 
tests with red clover strains (B. S. R., 59, p. 225) at Cornell University fur¬ 
nished more evidence of the existence of distinct strains produced not only in 
widely separated regions of diverse environmental conditions but also within 
regions that ditTer only slightly in the various factors. Possibilities of the 
discovery of adapted strains for various regions seem not to have been exhaus¬ 
ted. There appeared to be Inherent differences in red clover strains as to length 
of life and ability to survive severe winters. 

The best method of making comparisons between strains of red clover and of 
other forage crops seemed to be on the dry-weight basis, the dry-weight per¬ 
centage being determined from carefully secured and artificially dried shrinkage 
samples. 

A study of ammonia and nitrate nitrogen for cotton—Influence on 
absorption of other elements, K. T. HomsT, T. A. Pickbttt, and T. G. Drom 
(Georgia 8ta. Bui. 169 (1931), pp. 14, figs. 3). —^Plants of Durango cotton grown 
in earthen Jars produced more dry matter in nitrate nitrogen (potassium 
nitrate) solutions than in ammonia nitrogen (ammonium sulfate). Good 
growth was obtained in each case. While the plants receiving nitrate grew 
faster during the first two or three weeks, the difference in dry matter as com¬ 
pared with ammonia-fed plants was less at from five to six weeks than at other 
growth stages. Grown under unfavorable conditions during a 6-week period 
in a solution with a high concentration of nitrogen, ammonia-fed plants had 
very high nitrogen contents, while under favorable growing conditions with 
lower nitrogen concentration in the solutions the nitrate- and ammonia-fed 
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plants at 13 we^ differed little in total nitrogen content of plants, but there 
was some variation in the nitrogen distribution in roots, stems, and leaves. 

Use of the ammonium ion sus a source of nitrogen reduced the absorption of 
bases, especially calcium and magnesium. This ion appeared to reduce cal¬ 
cium absorption, >et there was no evidence that calcium reduced the absorp¬ 
tion of ammonia nitrogen. While differences in the calcium content of ammo¬ 
nia- and nitrate-fed plants were due largely to leaf calcium content, the differ¬ 
ences in magnesium content were evident in roots, stems, and leaves. The 
ammonia-fed plants tended to absorb relatively more sulfur and phosphorus 
in the early growth stages, but in the later stages the nitrate-fed plants tended 
to absorb them slightly faster after fruiting started. The progress of the 
study has been noted earlier (H. S. R., 65, p. 123). 

Common errors in cotton production, O. F. Cook (U. 8. Dept, Apr,, Farm¬ 
ers' Bui, J686 (19SB), pp, 11+26, figs. S), —^The chief defects in cotton production 
in the United States are summarized, with constructive suggestions for im¬ 
provement General Improvement measures include the production of single 
varieties on a community scale and a change in the method of buying cotton 
so as to give a higher return for better quality. Some causes of inferior cotton 
are planting poor seed, planting on pri^e conjectures, changing the seed, plant¬ 
ing too many varieties, failure to test varieties, misleading claims for varieties, 
propagating hybrids, unsuitable land, planting or thinning too early, spacing too 
wide, picking too late, breeding weevils in the fall, mixing the seed at public 
gins, and ginning too close, too wet, or too dry. 

Flax production in Argentina, H. L. Bollet (North Dakota Sta. Bui. 253 
(1931), pp, 84, figs. 84), —The production of seed flax in Argentina is described 
extensively from a personal survey made to study growing conditions and 
methods and to determine the relations of Argentine flax growing to flaxseed 
production and marketing and industrial and rural life in tlie United States. 
Information is given on producing districts, soils, climatic conditions, general 
agricultural conditions and production, the relation of flax to other major crops, 
flax varieties, fiber fiax, cultural methods, diseases, insects, weeds, and handling 
and marketing of fiax (and grain). Trade relations between Argentina and 
the United States are discussed briefly. Chemical analyses of samples of flax¬ 
seed collected in Argentina by the author are reported by T. H. Hopper, 

The occurrence of normal (nnproliferated) florets in Poa hulbosa in the 
United States, M. Haupeeut (Jour. Amer. Boo, Agron., 23 (1931), No. 7, pp. 511- 
515, figs. 5). —^The finding of normal plants of P. 'bulbosa in California and by 
others elsewhere in the United States is recorded- 

Life history and composition of the soybean plant, H. L. Borst and L. B. 
Thatcher (Ohio Bta. Bui. 494 (1931), pp. 96, figs. 25). —^The influence of the rate 
and date of planting soybeans on their growth and composition is reported on 
by Borst from studies at Columbus, and the yield and composition of soybeans 
at various stages of maturity arc described by Thatcher from experiments with 
several varieties at Wooster. 

Manchu, an early, large-seeded variety grown for seed, and Peking a small- 
seeded sort used for hay, were planted at Columbus in 28-in, rows at a thick 
rate, plants 0.75 to 1 in. apart; medium, 3.5 in.; and thin, 8 in. apart starting 
from April 10 to 19 with subsequent plantings May 1 and at 2-week intervals 
until August 1. The rate of planting affected height and growth habit in both 
varieties, the taller and more slender plants being In the thicker plantings, but 
did not influence the proportion of stems to leaves or the nitrogen or fiber con¬ 
tents. The thick rate produced the highest yields of forage and seed from all 
11181 4 " " ■" 3 2 . ' 3 
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planting dates. For fori'ge production the best time for planting Manchu was 
April 20 to June 1 and Peking May 1 and 16, and both produced the highest 
seed yield when planted April 15 to 20. No consistent relation appeared be¬ 
tween forage yield and seed yield. Effects of varying the rate of sowing appar¬ 
ently were not influenced by the planting date. 

Initial slow growth of the early plantings seemed largely due to low tem¬ 
perature. The growing period of the vaiieties became progressively shorter 
with each later planting. Manchu '^oybeans produced seed every year when 
planted August 1, and Poking when sown July 1, although maturity was uncer¬ 
tain. Forage yields with both sorts decreased with successive plantings after 
June 1, because of shorter season and lack of soil moisture. 

The periods or dates of maximum yield of the several plant parts were 
determined. The maximum yields of total tops occurred at Columbus when seed 
was forming, September 10 for Manchu and September 20 for Peking, and at 
Wooster about September 15; of leaves on Manchu August 20 and Peking 
August 31 and at Wooster about August 15, at development stages ranging 
from pods forming to small seed forming; of stems during late August and 
early September; of pods when the seeds wore about two-thirds formed; and 
of roots about the time pod and seed formation began, August 20 to 30 at 
Columbus and September 1 at Wooster. The increase in weight of seed per 
acre was very rapid, exceeding 50 lbs. per acre per day during most rapid 
growth. 

The root-top ratio at Columbus gradually increased from about 1:2 two 
weeks after emergence until finally about 1:13 tor Manchu and 1:10 for 
Peking. At Wooster its average ranged from 1:6 at full bloom to 1:10 at 
maturity. The leaves comprised from 70 to 80 per cent of the combined weight 
of leaves and stems at Columbus 40 days after planting and from then on de¬ 
creased to 60 per cent Just before leaf fall. At Wooster stem-leaf ratios aver¬ 
aged 1:2.48,1:2.16,1:1.79,1:1.46, and 1:0.04 for the several harvests at 15-day 
intervals. 

The protein content of Manchu at Columbus decreased from 22 per cent early 
In July to 17.6 early in August, afterwards increasing to 22.7 per cent on 
September 22. Similar tendencies were noted for Peking and at Wooster. 
The nitrogen percentage in the leaves was nearly twice as high as in the stems 
and decreased about half as the plants matured, and that in the stems to about 
two-thirds the initial percentage. Pods had a maximum nitrogen content of 
3 to 4 per cent when seed began to form, but this decreased to from 1 to 2 
per cent at maturity. The nitrogen percentage in the seed seemed to decrease 
slightly as the seed matured, and that in the total tops decreased during rapid 
growth and rose as the seed matured. 

The maximum quantities of nitrogen per acre were reached in Manchu at 
Columbus between August 15 and 20 and in Peking about 10 days later when 
pods were forming, at Wooster in the leaves about August 16 and in the stems 
about August 30, in the pods at both places about 10 days later than in the 
leaves, in the tops of Manchu at Columbus and in varieties at Wooster early 
in September and in Peking at Columbus about 10 days later, Just before normal 
leaf fall, and in the roots about August 16. 

As to phosphorus, the total tops contained about 0.3 per cent and changed 
but little with different harvest dates, althou^ there was some indication of 
an increase at maturity. The phosphorus content of the leaves and stems de¬ 
creased toward maturity. At maturity seeds contained about 0.75 per cent 
of phosphorus, or about four times that of the leaves, stems, and pods. The 
pounds per acre of phosphorus in pods increased until seed began forming and 
then decreased, Indicating a movement from the pods into the seeds. 
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The percentage of potassinm in the total tops at Wooster decreased slightly 
after full bloom and rose again at the end of the season. The total potassium 
per acre in tops increased, while the leaves, stems, and apparently the roots, 
decreased in content of potassium toward maturity. Storage of potassium in 
the leaves was highest early in pod formation and then decreased, while storage 
in the stems decreased somewhat later tlian in the leaves, about the time seeds 
were forming rapidly. The potassium percentage in the pods was relatively 
liigher than in the leaves and stems but fell rapidly as seed developed. The 
percentage and quantity of potassium per acre was relatively higher in the 
mature seed than in other plant parts. 

A decrease in calcium percentage in the total tops was observed toward 
maturity. The most calcium per acre in total tops was obtained about Sep¬ 
tember 1, and was followed by a decrease probably due largely to leaf fall. 
The calcium percentage in plant parts was highest in leaves followed in order 
by pods, stems, roots, and seeds. There was indication of storage of calcium 
in the stems, followed by a movement into the pods where it accumulated 
toward the end of the season. The percentages and quantities of magnesium 
and calcium were similar in the stems; magnesium was slightly higher in the 
roots and seeds and much lower in the leaves and pods. 

The quantities of nitrogen and mineral matter removed from and returned 
to the soil by the soybean crop under various methods of utilization, as cal¬ 
culated from the Wooster data, are tabulated and discussed. 

Pekwa, a new soybean, R. J. Gakbee and IVL M. Hoo^^ (West Tirginia Sta. 
Bui 247 (1932)f pp, 8, 5). —The Pekwa soybean, developed by the station 

as a pure line selection (1-21-7) from the Peking variety, is characterized by 
marked abdity to retain its leaves and fine stems, which combine to make it 
very desirable for hay. Its hay and seed yields have been similar to those of 
Wilson soybeans, although Pekwa matures a few days later. Another pure line 
selection (1-21-8) from Peking, named Kingwa, and later and less uniform 
than but otherwise very similar to Pek%va, was sent to the Indiana Station 
and proved well adapted to southern Indiana. 

A simple device for testing mechanically the leaf retention of bundles of 
soybean plants is described and Illustrated. 

A comparison of the effect of rainfall on spring- and autumn-dressed 
wheat at Kothamsted Experimental Station, Harpenden, ‘‘Altjmnxjs ” (Jour. 
Agr, Set. [Euglatid}, 22 (1932), No. 1, pp. 101-114, figs. 5).—In the years 186rlr- 
1877, when wheat plats on Broadbalk Field received nitrogen fertilizers only 
in tlie autumn, the average decrease in yield caused by each additional inch 
of rain exceeded the average decrease from 1854-1918, a difference not held due 
to change in fertilizer treatment. The period of 24 years was too short to 
allow seasonal variation in the effect of rain to appear, since it was only pos¬ 
sible to compare such seasonal variation with that of 1854-1918 in one plat In 
that case summer rainfall was more detrimental to autumn-dressed than to 
spring-dressed plats, and this observation w^as confirmed by studies of the 
effect of rain on the difference in yield of two plats which differed only in 
the time of application of their fertilizers. See also a previous note by Fisher 
(B. S. R., 63, p. 14). 

Colorado pure seed law (Colorado 8ta., 1931, r&o., pp. 17).-—The text of the 
Colorado pure seed act is given with interpretations, explanations, and 
suggestions. 

Inspection of agricTiltiiral seeds, H. R. KEAYBiiii, 0. S. Robeets, R. O. 
BmER, R. B. Schulte, E. M. Patt, and P. Balbach (Indiana Sta. Giro. 186 
(IBSl), pp. 106, fig 1).—The germination percentage, purity, weed seed content, 
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and for legumes the hard seed content are tabulated for 1,568 official samples 
of seed collected from dealers In Indiana during the year ended June 30, 1931. 

lie^uiiie inoculant tests in A. W. Hofee and H. J, Conn (New York 

State Sta. Bui 602 (1931)^ pp. 12, figs. 2).—Tests of samples of legume cultures 
purchased in New York from dealers and submitted byimanuxiicturers in 1931 
showed all but one product to be satisfactory. Farmers are advised to buy only 
cultures whose dates of expiration have not been reached and not to buy undated 
cultures. 


HOETICUITUEE 

[Horticultnre at the Mississippi Station], W. E. Ayees, S. J. Gbqee, and 
H. F. Wallace (Mississippi Sta. Bpt. 1931, pp. 54, 62--64, 70-72 ).—^At the Delta 
Subotation the Marglobe, Louisiana Pink, and Livingston Globe tomatoes pro 
duced more than 10 tons of fruit per acre during a period of 6 years. Marglobe 
produced the largest liuits. Profitable increases in ^leld ot tomatoes were 
secured with superphosphate, with only slight increases from potassium or 
nitrogen. 

In connection witli work with fruits and vegetables at the Natchez Substation 
considerable progre-as was made in the improvement of tlie Gulf States Market 
tomato by selection. 

Of 23 varieties of tomatoes tested at the Raymond Substation in 1930 Norton 
produced the greatest yield of shipping tomatoes. Over a 4-year period Crystal 
Spring Market was the most productive variety. Over the 5 years of the ex¬ 
periment a ton per acre of 3-10-3 fertilizer proved most profitable tor tomatoes, 
and at least 3 per cent of potash is needed in order to develop proper color and 
plant vigor. Cottonseed meal proved to be a good source of nitrogen for toma¬ 
toes. Based on a 7-year average, 1,000 and 1,600 lbs. of 4-8-4 fertilizer gave 
good results with beans. Calurea proved to be a valuable source of nitrogen. 
Burpee Stringless Greenpod was the most productive variety in 1930. An appli¬ 
cation of 1,000 lbs. per acre of 3-10-3 fertilizer is recommended for peas. Am¬ 
monium sulfate proved the most valuable source of nitiogen and Thomas Lax- 
ton the leading producer in 1930. 

[Horticultoi'al investigations at the Washington Station] (Washington 
Col. Sia. Bui 260 (1931), pp. 38-^5, 4^, 00-62, 63, 6i, 06).—As reported by E. L. 
Overholser and F. JU Overlay the Delicious apple had a higher total sugar and 
total solid content at harvest and after 20 weeks in storage than did two of its 
sports. Overholser and L. L. Claypool thinned early Elberta peaches on June 
12 so that there were 33, 51, 66, 96, and 126 leaves per fruit Part of the limbs 
were girdled. At haiwest the fruits were weighed and found consistently 
heavier as the number of leaves per fruit increased. Nitrogen and moisture 
were less and total sugars and sucrose greater as the number of leaves in¬ 
creased. Ringing tended to increase the percentage of ash, reducing sugar, and 
total sugar. 

Soil temperatures recorded by Overholser, Overley, and Claypool In the Oro- 
vllls district at 10-in. depths during the mild winter of 1930-31 averaged 2.7® 
F. higher under alfalfa than under paper mulch or dust mulch, 2.4® higher 
than under a cover of 4 in. of sawdust, 1.9® higher than under 4 in. of manure, 
and 4.9® higher than under dry, hard-packed soil. 

Attempts by 0. M. Morris and Claypool to root hardwood cuttings of apple 
were generally unsuccessful, although a few Wealthy cuttings after a period of 
storage in outdoor soil did root in moist sand when given bottom heat. Nearly 
all of the Guttings callused and produced leaves. The resistance of apple seed¬ 
lings to low temperature apparently depended a great deal on the condition of 
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the seedling. All of several cover crops seeded In the spring of 1931 by Morris 
and Overley in a mature apple orchard near Wenatchee failed to become 
established, due apparently to water shortage. Successful stands obtained in 
sprinkler plats indicated that cover crops need more frequent watering than 
do trees. 

Overholser and Overley reported that Jonathan trees receiving pho&phorus 
or potash alone made but little new growth and produced only about half 
as much leal area as did trees receiving nitrogen. The heaviest set was on 
trees receiving nitrogen and phosphorus and the largest fruits on the trees 
leceiving nitrogen and potash. Nitrogen reduced color, and the fruit from 
the nitrogen plats showed the highest percentage of breakdown in storage. 

Respiration studies conducted by Overholser and Claypool on Clark Seedling 
strawberries from fertilizer plats indicated that nitrogen increased the rate 
of metabolism about 10 per cent as compared with the cheek. Applications 
of phosphorus apparently depressed respiration activity. 

As recorded by Overley and Overholser, under-tree sprinkling increased the 
size of Jonathan apples but delayed matuilty and color development and is 
considered practical only on open gravelly soils and on hillsides where it is 
impossible to irrigate by furrows without considerable run-off. Silty water 
left a residue on the leaves and fruit resembling lead arsenate in appearance 
and was very difficult to remove. 

Considerable drop, 12.9 per cent in one case, followed the use of summer 
oils in the first or second cover sprays following the dormant lime-sulfur 
spray, whereas only normal drop followed where oils were applied in the later 
cover spi'ays. When either liquid lime-sulfur or wettable sulfur was used 
in the pink and calyx sprays and followed by oil in the first cover spray, 
very heavy drops of fruit occurred. Used only in the second cover spray, oils 
caused much smaller losses and in the third and later covers caused no injury. 

Morris observed that peaches from trees making rapid growth were large 
in size but poor in keeping quality as compared Tvlth fruit from trees of 
slower growth. Trees carrying extremely heavy foliage, whether the result 
of fertilizer or not, produced fruit of inferior color and taste and low storage 
quality. High temperature and sunshine immediately preceding harvest im¬ 
proved the color and flavor of i^eaches. 

Pollination studies with cherries by Overholser, Overley, and ClajTpool and 
with applet by Overholser and Overley are reported in detail and set forth 
favorable and unfavorable combinations. Evidence was presented that color 
sports, such as Richared, Starking, etc., conform in pollination capacities and 
requirements to those of the parents. 

Strawberry breeding studies conducted by M. B. Hardy and H. D. Locklin 
showed the Ei population to agree quite closely with parents in yielding 
capacity, but the seedlings of selfs of average yielding parents were generally 
lower than that of the crosses between average yielding parents. Work 
T\dth red raspberries indicated that these fruits are almost completely self- 
and crossrfertile. Working under the controlled conditions of the laboratory, 
Hardy and Locklin determined the temperatures tliat killed approximately 
50 per cent of the buds of Outhbert, King, Marlboro, Antwerp, and Latham 
and found Latham and Antwerp to be the most hardy, with Cuthbert the 
least hardy. Cuthbert responded most quickly to growing conditions and 
Antwerp least readily, with King and Marlboro intermediate. Hardy found 
that the tjpe of bag or covering placed over emasculated ra^berpy blooms 
had little influence on the set of seeds. 

Progress In tomato breeding is reported by 0. L. Vincent, some highly prom¬ 
ising material being obtained from crosses between Bonny Best and Sutton 
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Best of All. Certain of the seedlings kept longer at 32® than did either parent, 
all being picked at the same degree of ripeness and held under comparable 
conditions. 

Orchard irrigation studies conducted by Claypool and 0. A. Larson at the 
Irrigation Substation showed increases in yield and size of Winesap apples 
as the amount of water was increased, but color was diminished. Little effect 
was noted on Rome, but the color was somewhat better on the low-water plats. 
Average leaf size increased as the rate of water application was increased. 

No differences were recorded by Claypool in the yield of Anjou pears fer¬ 
tilized in various ways. A comparison of light, moderate, and severe pruning 
on Rome and Winesap trees 10 years of age showed much larger yields in 
the lightly pruned plants, but color and size were Inferior. 

Claypool and Overholser found the J. H. Hale peach to be self-unfruitful 
but paitially fruitful with Phillips, Elberta, Slappy, Muir, and Gold Medal. 
Bartlett and Anjou pears were partially self-fruitful and fruitful when pol¬ 
linated with Comice and Winter Nelis. 

Claypool reports that old cherry trees which passed through the cold winters 
of 1909 and 1919 failed to recover from the cold of 1930. According to Clay¬ 
pool, barnyard manute as compared with commercial fertilizer hastened the 
maturity and increased the size and firmness of heads of New York lettuce. 

Storage studies conducted by D. J. Crowley at the Cranberry Substation 
showed that berries from fertilized vines kept as well as those from the 
check plats. 

The eitects of heavy applications of phosphorus on the inter-relation of 
soil reactiont growth, and partial chemical composition of lettuce, beets, 
carrots, and snap beans, H. H. Zimmeeley (Virginia Truck Sta. BuL 7$ (J9Sd), 
pp, 861-928j figs. 9 ).—Submitted also as a doctorate thesis at the University of 
Maryland, this paper presents the results of a study of the effects of soil 
reaction and of large amounts of superphosphate on the growth and chemical 
composition of beans, beets, carrots, and lettuce growing in soils the reaction 
of which was maintained at different pH levels by the use of lime or of 
aluminum sulfate. In general heavy applications of superphosphate greatly 
reduced root injury and markedly stimulated foliage growth of beets, lettuce, 
and carrots in the more acid soils and increased the yield of lettuce and beans 
throughout the entire reaction range employed. 

Of the four crops, beets and lettuce were the most sensitive to acid, many 
seedlings succumbing and top growth being badly stunted at pH 5. Carrots 
tolerated acidity above pH 6,2 but suffered severe root injury at lower reactions. 
Beans were least affected by soil acidity, no root injury being evident at pH 4.9. 
On the other hand, beans were most susceptible to neutral and alkaline condi¬ 
tions. Nearly neutral soils were harmful to lettuce and carrots. 

The results of chemical analyses of beets and lettuce indicated that phos¬ 
phorus and calcium deficiency may have contributed to the retarded develop¬ 
ment of these crops on highly acid soils. The author deems it probable that 
the higher concentrations of soluble phosphorus in the heavily phosphated soils 
reduced aluminum toxicity by precipitating the soluble aluminum compounds 
and also by increasing the permeability of the membranes to phosphorus and 
calcium. H-ion concentration of the soil solution may have also infiuenced 
nutrient absorption. 

Chlorosis of plants on neutral or alkaline soils is believed due to the defl- 
deney of some dement, perhaps iron, manganese, or magnesium, gradually 
rendered insoluble. Chlorotic tissues were found very low in reducing sugars, 
sucrose, stardi, and total carbohydrates and very high In soluble nitrogen, 
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indicating a disruption of the normal pliotosynthetic and carbohydrate metabo¬ 
lism processes. Analyses of chlorotic bean tissues indicated that this condition 
is not the result of phosphorus deficiency. 

Practical recommendations include the following optimum ranges for soil 
reaction: Beets pH 5.8 to 7.1, lettuce 6.7 to 6.5, carrots 6.3 to 6, and beans 
5,3 to 6, with pH 6 as a favorable point for most vegetables. 

Carrot culture, J. W, Lloyd (Illinois Sta, Circ. S86 (1932)^ pp. 8, 4).— 

General cultural requirements are considered. 

Cauliflower for Corn-Belt gardens, J. W. Lloyd (Illinois Bta, Ciro. S85 
(1932)t pp. lly figs. 5). —^A presentation of general information. 

Tomato varieties and fertilizers for the Lower Bio Grande Valley, W. H. 
Friend (Texas 8ta. Bui. 438 (1931), pp. 38, figs. 7).—Beginning with a general 
discussion of tomato growing in the Lower Bio Grande Valley, the author 
presents the results, largely in tabular form, of variety and fertilizer tests. In 
general, varieties oi the semiglobe or oblate form were most desirable, and of 
these Bonny Best, John Baer, and Clark Early are deemed especially promising. 
Based on a single year’s trials, spacing 3 by 3 ft. gave better results than did 
8 by 6 ft. or 6 by 6 ft., the acre yields of Cooper Special being 19,114, 12,674, 
and 6,036 lbs. per acre, respectively, with average weight of individual fruits 
practically equal. 

In the fertilizer tests, manure at the rate of 20 tons per acre gave the largest 
and most consistent yield Increases. Superphosphate applied at the rate of 
600 lbs. per acre gave yields approximately 75 per cent lower than those 
obtained with manure and 61 per cent lower than those secured with 1,200 lbs, 
per acre of a 4-8-8 fertilizer. The occurrence of ** pocketing ” was not mate¬ 
rially allected by the use of fertilizers but appeared somewhat less on the 
600-lb. superphosphate plats. 

Effect of various temperatures on the storage and ripening of tomatoes, 
R. 0. Weight, W. T, Pentzee, T. M. Whiteman, and D. H. Rose (V. 8. Dept. 
Agr., Tech. Bui. 288 (1931), pp. 35, pis. S, figs. 5). —Storage experiments con¬ 
ducted at Arlington Experiment Farm with tomatoes grown at the farm and 
with Florida tomatoes purchased in the open market indicated that green ripe 
tomatoes can be stored for several days at relatively low temperatures without 
interfering with subsequent ripening. Tomatoes held at 40® F. for 11 to 16 days 
ripened more slowly than usual but assumed a normal color. Stored at 32 and 
36® for periods up to 5 to 8 days tomatoes ripened satisfactorily though slowly. 
Held at 60® for less than 14 to 18 days, tomatoes ripened normally when placed 
in a favorable temperature. The greener the tomato the greater was the 
slowing effect of chilling storage on subsequent ripening. 

Tomatoes In the turning stage when picked ripened almost normally at 60®, 
while at 40® there was usually no ripening irrespective of the stage of maturity 
when harvested. A temperature of 65® was the lowest at which full ripening 
with good color and flavor took place, and since no indication of abnormal de¬ 
cay or breakdown was apparent at this temperature, 55® is recommended for 
either storage or delayed ripening purposes. Ripening was more rapid at from 
60 to 70®, and this range is recommended for ripening but not for storage. 
Temperatures above 70® are not recommended because of rapid rate of decay. 
For firm, fully ripe tomatoes a temperature of 55® proved most satisfactory. 
Held at 32®, tomatoes kept for from 8 to 10 days but broke down rapidly upon 
removal from storage. Comparable results were secured with Florida and 
home-grown tomatoes. Mature green tomatoes picked the evening before the 
first field frost ripened more rapidly and with less decay than those picked 
directly after the frost. 
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Preservation freezing: Some effects on quality of fruits and vegetables, 
J. G. WooDEooF {Georgia, 8ta. Buh 168 (1031), gp, 23, figs. 11) —^Presenting n 
comprehensive review of the literatnre relating to the effects of freezing on 
fmlts, vegetables, and other plant tissues, the author reports that microscopical 
studies at the station showed all of 25 kinds and 71 varieties of fruits and vege¬ 
tables frozen to be dead when thawed. The cell walls were not ruptured, 
but the cell contents were precipitated and considerable juice lost from the 
tis««ue, resulting in a decrease in turgor. It is believed that injury is due 
largely to ice formation, with the consequent result that water is so abruptly 
withdravm from the protoplasm as to destroy its colloidal properties, making 
reabsorption impossible. This loss of moisture due to desiccation is a common 
tendency in cold stored products but is reduced to a minimum when the prod¬ 
uct is packed in air-tight containers. The addition of sugar sirup further 
reduced desiccation in direct ratio to the concentration of the sirup. 

In no case did freezing completely inhibit katabolic activity. Further evi¬ 
dence that the changes occurring during freezing are comparable to those oc¬ 
curring during cooking was that less time was needed to cook products that 
imd been frozen than fresh materials. 

The outstanding physical change during freezing, irrespective of tempera¬ 
ture used, was expansion. Fruits and vegetables with an inelastic covering 
often burst. However, the amount of expansion varied with the temperature, 
the concentration of the plant Juices, and the number and size of the inter¬ 
cellular spaces in the tissue. For example, peaches and figs with considerable 
air-filled intercellular spaces had less tendency to burst. A second physical 
change observed was the tendency in liquids for the solvent to separate from 
the solute during freezing. 

In comparing the effects produced by freezing, cooking, salting, and sugar¬ 
ing on pear, banana, peach, and tomato flesh, the author found similarity in all 
four cases, although the type of precipitation produced differed in shape and 
size of the mass and the position in the cells. The degree of temperature 
employed also influenced the type of precipitation in peach flesh. 

[Fruit freezing tests at the Georgia Station] (Georgia 8ta. Rpt 1931, pp. 
36, 37, 42. pis. 2 ).—^In the process of freezing, peaches, blueberries, avocados, 
figs, Labrusca grapes, raspberries, and Japanese persimmons lost all or nearly 
all of their characteristic aroma, whereas cantaloupes, grapefruit, muscadine 
grapes, cherries, and strawberries retained practically all, and orange juice, 
tomatoes, dewberries, and blackberries, a considerable part. Cantaloupes, blue¬ 
berries, grapefniit, muscadine grapes, figs, cherries, and strawberries retained 
practically ail of their flavor after freezing. Freezing at a temperature of 15* 
F. or above failed to preserve the desirable red color in the flesh of peaches and 
figs, and a combination of high vacuum In tins and high freezing temperature 
resulted in almost complete loss of red pigment after 8 months" storage. An 
initial temperature of below 0* destroyed the red pigment of flgs. Freezing 
was found best adapted to highly flavored, highly colored, and rather acid 
small fruits. Fruit tissues upon thawing appeared processed and were most 
inviting when used promptly. Slow thawing is deemed desirable, and each 
product had. an optimum temperature at which it could be frozen and stored. 
Quick frozen peaches lost less moisture through evaporation in the frozen state 
and less by leakage after tliawing than did slow frozen peaches. Covering fruit 
before freezing with isotonic aqueous solutions of sucrose decreased the de¬ 
structive effect of freezing on structure and practically eliminated desiccation. 
At 80, 35, and 0* fresh peach tissue kept 1 week, 1 month, and 1 year, re¬ 
spectively. Katabolic reaction was reduced to about one-fourth by storing at 
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85® and to about one-flftietli at 0®, as compared with reactions at orchard 
temperatures in summer. 

Frozen peaches when stored in hydrogen, nitrogen, and carbon dioxide ap¬ 
peared to keep well. Little difference was noted in the appearance of peaches 
stored in buffer solutions of different H-ion concentrations. Peaches coated with 
collodion, shellac, and paraffin and stored at 40 and 10® kept well, but near the 
pit a very disagreeable taste was noted, and since the titratable acidity increased 
it is believed that an acid other than the usual malic and citric of fresh peaches 
was present. Elberta peaches frozen quickly with solid carbon dioxide and 
stored at 10® had a lower respiration mte than peaches frozen and stored at 
10®. Quick frozen peaches showed a lower percentage of soluble pectin and a 
higher percentage of protopectin than those frozen at 10®. In both groups the 
percentage of soluble pectin increased and the percentage ol protopectin 
aecreased with time. 

A survey of winter injury of fruit during 1930 in Washington, E. L. 
OvEEHOLSiaa, F, L. OvEHLEy, and L. L. Olaypool {Amer, Soc. Sort. Sci. Proo., 27 
(1930), pp. 253-258; ala. in ^Vaahingion Col. Bta. Bui. 200 (1931), p. 79 ).— 
Observations by tbe Washington Experiment Station in the summer ol 1930 
following unusually low tempeiatures in January showed greater injury where 
the soil had been unprotected by snow, cover crops, weeds, tar paper, or other 
materials. Trees from 1 to 8 years old suffered more root injury than did 
older trees. Injury was greater where the soil was packed before it froze. 
Insufficient moisture in the soil preceding freezing tended to increase Injury, 
and more injury was noted in trees on sandy or gravelly soils than in those on 
heavier day loams. 

The condition of the top was not an accurate index to root injury because 
some trees improved and others appeared worse after a summer’s growth. 
Severe pruning of the top aided in recovery, and inarching with one or more 
young nursery trees helped in some cases. Sweet cherries suffered less than 
apples. The fruit of root-injured apple trees ripened unevenly, was often off 
type, and in some varieties was affected with drought spot 

In the Yakima Valley where snow protected the roots the above-ground por¬ 
tion of cherry and peach trees was severely injured, old cherry trees most of 
all. Apricots appeared more hardy than either old cherries or peaches, and 
mature Bnglidi walnuts were intermediate between the old sweet cherry and 
the apricot. Three-year-old Bose pears were seriously injured, in some cases 
killed, while Anjou pears of the same age suffered only 10 per cent injury, 
Bartlctts suffered but little, and Flemish was hardiest of all. Apples, plums, 
and sour cherries suffered no top Injury. 

[Pomology at the Georgia Station], J. G. Woobboof and J. E. Bailey 
(Georgia Sta. Circs. 93 (1931), pp. 4, Ms- 2; 94, PP- 0, figs- 4l 95, pp. 14 , figs. S; 
96, pp. 12, figs- 5; 97, pp. 4, figs, 2; 98, pp. 8 , figs, 9}.—In these circulars en¬ 
titled, respectively, Berry Varieties and Pest Control, Muscadine Grape Vari¬ 
eties and Culture, Peach Varieties and Culture, Growing Pears in Georgia, Pig 
Varieties and Culture, and Pecan Varieties and Culture, varietal and cultural 
Information of a general nature is presented. 

Directions for spraying fruits in lUtnols (Illinois Bta. Giro. 388 (1932), 
PP- 22, figs- 4; Sup., pp. S).—This pamphlet, a revision of an earlier circular 
(E. S. E., 51 , p. 40), presents spray schedules for tree fruits, bush fruits, and 
grapes, and gives directions for preparing various sprays and dusts. 

SampUxig of apples for arsenical spray residue determinations, J, E. 
N ter.i.TCTt (Ind^s. and Engin. Chem., Analyt. Ed., 2 (1930), No. 4 , PP- 382-384, ftgs- 
4; aha. in Washington Col. Bta. Bui. 260 (1931), p. 7S).—Studies at the Wai^- 
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ington Experiment Station upon three different lots of apples that had been 
washed in dilute hydrochloric acid showed that the average probable error 
of single samples consisting of six apples each was 8.2 per cent, while that 
of duplicate samples was 5.36 per cent of the total arsenic on the fruit. Since 
the average probable error of analysis was found to be 7.4 per cent, the author 
suggests that two samples of six apples each apparently constitute a suffi¬ 
ciently accurate sampling. The washed apples carried an average arsenical 
load of 0.018 grain as AsaO# per pound, and the author believes that the recom¬ 
mendations may be safely applied to apples carrying the tolerance limit of 
0.01 grain or less of arsenic per pound of fruit, whereas the error of sampling 
was considerably reduced by using duplicate rather than single samples. The 
rate of reduction was much less for triplicates, quadruplicates, etc. 

The effect of different methods of irrigation on the size and color of 
fruit, F. L. OvERLEY, E. L. Overholser, and G. Sisler (Wash, State Eort, Assoc. 
Proc., 26 (1980)t pp. flffs. 8; abs. in Washington Col Sta. Bui. 260 (1931), 
p. 80). —Comparisons conducted by the Washington Experiment Station of 
sprinkler irrigation and rill or furrow irrigation with Jonathan and King David 
apple trees showed sprinkling to induce better growth, as indicated in leaf area 
and terminal development, and to give larger but poorer colored fruits which 
were also slower in ripening. 

Belation of catalase activity to physiological breakdown in Jonathan 
apples, J. R. Nelleb (Plant Physiol, 6 (1981), No. 2, pp. S47‘^S4, figs. 2; ads. 
in Washington Col. Sta. Bui 260 (1931), p. 79). —In studies at the Washington 
Experiment Station the author found that catalase activity tends to be higher 
in Jonathan apples going through the breakdown process and to decrease below 
that of sound fruit in the advanced stages of breakdown. At the same time 
catalase activity of sound fruits started low and tended to increase, leading to 
the opinion that physiological breakdown in apples is associated with or caused 
by an accelerated metabolic rate. Since breakdown is more liable to occur 
when the crop is relatively small and the fruits large, the author believes 
that a study of physiological balance with regard to the food supply of the 
tree and fruit might be worth while. 

Is electrodialysis useful in a study of apple tissue, J. R. Nelleb (Plant 
Physiol, 6 (1931), No. 2, pp. 555-559, fig. 1; ads. in Washington Col. Sta. Bui 
260 (1931), p. 79).—JSo essential difference was revealed in this study at the 
WasMngton Experiment Station between sound and physiologically broken 
down Jonathan apples. Extracts obtained from the anode compartment con¬ 
sisted almost entirely of malic acid, with veiy small amounts of nitrate, sul¬ 
fate, and chloride ions. Extracts from the cathode compartment contained 
very little calcium and appreciable amounts of potash, enough to account for 
over half the ash. Practically all the basic dialyzable material was obtained 
during the first 6-hour period although malic acid continued to dialyze at a 
decreasing rate through three C-hour periods. 

Beurre d'Anjou pollination studies in Washington for 1930, F. L. Oteb- 
LET and B. L. Overholseb (Amer. Soe. Eort. Soi. Proc., 27 (1980), pp. 597-599; 
ads. in Washington Col Sta. Bui 260 (1931), p. 79). —^Anjou pear blooms hand 
pollinated with Bartlett, Flemish, Winter Nells, Easter Beurre, Bose, and 
Anjou set 68.1, 62.4, 61.9, 49.7, 45.2, and 8.9 per cent of fruit, respectively, 
as compared with 13.8 per cent for open-pollinated blooms. Trees receiving 
fertilizer containing nitrogen tended to set better than those not receiving 
nitrogen. Records of the 1929 bloom and set of Anjou spurs, the leaf number 
of which was counted in 1928, showed a positive correlation between leaf 
number in one year and the set the subsequent season. Leaf samples col¬ 
lected from heavily producing Anjou trees weighed from 4 to 8 gm more per 
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25 leaves than did leaves from lightly producing trees. Increased spur length 
and diameter of buds generally accompanied greater leaf area. 

Cherry pollination studies in Washington for 1980, E. L. Oveeholseb 
and F. L. Overley {Amer. Boc, Rort, BoL Proc,, 27 (1980), pp. 400-‘403; ahs. in 
Washinffion Col Bta. Bui 260 (1981) ^ p. 79), —Of 13 cherries used by the Wash¬ 
ington Experiment Station for pollinating emasculated Bing flowers, Napol¬ 
eon, Lambert, and Bing were ineffectual and the remainder satisfactory. 
Using pollen obtained from 27 different Deacon trees on Bing flowers, good 
results were obtained in every instance. Of 10 varieties used to pollinate 
Napoleon, four, Lambert, Bing, Centennial, and Napoleon, gave unsatisfactory 
results. Of 6 varieties of pollen used on emasculated Lambert blossoms, 
Lambert, Bing, and Napoleon proved unsatisfactory, although small percent¬ 
age sets, 3.1 and 6.2 were secured with Lambert and Napoleon, respectively. 
Of four pollens tested on Deacon flowers, Deacon, Bing, Lambert, and Napoleon, 
Deacon alone proved useless, giving no set 

[Tung oil culture at the Georgia Station] (Georgia Bta. Rpt. 1981, pp. 37, 
38, fig. 1). —^Marked differences in the hardiness of tung-oil trees were noted in 
planting at the station, and stock grown from seed obtained from northern 
China was found particularly promising in this respect. The uses of tung oil 
are briefly discussed. 

POEESTET 

[Forestry at the Georgia Station] (Georgia Bta. Rpt. 1931, pp. 4^47, flffs. 
3). —^Notes are given on plantings made in cooperation with the U. S. D. A. 
Forest Service at the Mountain Substation of oriental chestnuts and white 
pine. 

Ohio Forest News, [January, 1982] (Ohio Forest Neios lOhio Bta.}, No. 16 
(1982), pp. 8, figs. 2). —Supplementing brief articles relating to farm forestry, 
forest clubs, etc., a list is offered of spnices growing at the Wooster Arboretum. 

Trees for Wyoming farmers and ranchmen (Wyoming Bta. Circ. 25 (1931), 
pp. 4).—In connection with a price list of available forest tree seedlings, brief 
notes are given on planting, culture, and the characteristics of the several 
species. 

Polyembryony and germination of polyembryonic coniferous seeds, T. S. 
Glare and G. R. Johnstone (Amer. Jour. Bot., 18 (1931), No. 8, pp. 674-683, 
pi 1). —^Multiple seedlings were observed in three species of pine, nam^y. Pirns 
tor?'ega 7 ia, P. sabiniana, and P. cenibroides monophylla. In tliose seeds where 
two embryos of equal or nearly equal development occurred, one embryo was 
directly above the other. Polyembryony in each species usually showed a selec¬ 
tive development, one embryo being much larger than the others. No evidence 
of polyembryony was found in dissected seeds of P. coidteri or P. tuberculata. 
Multiple embryos occurred more frequently in the seeds of P. oembroides mono- 
ph/ylla than in any other species studied. 

Boot growth of white pine (Finns strobus L.), 0. L. Stevens (Tale Univ. 
Bchool Forestry Bui. 32 (1931), pp. 62, pis. 6, figs. 8).—In this study, carried 
on jointly by the New Hampshire Experiment Station and tlie Tale Univer¬ 
sity School of Forestry, periodic measurements were made throughout two 
growing seasons to determine the rate of growth of lateral roots of 4- to 
6-year-old field-grown white pines. 

Roots made no growth from November 16 to April 1 in the field, but when 
a tree was brought into the greenhouse root growth continued approximately 
as rapidly in winter as in summer. There were two periods of rapid growth 
In the open, namely, in spring and autumn. Vigbitms roots slowed down in 
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midsummer, while weak roots often came to a full stop. No correlation could 
be established between root gro^^tll and weather or soil conditions. 

The amount of annual growth varied widely between indMdual roots. Some 
evidence was found that the rate of root growth increases with age during the 
early life of the tree. Height growth of the above-ground parts was prac¬ 
tically completed when the rate of root growth slackened in midsummer. There 
was no apparent correlation between the amount of root growth and the amount 
of top growth, but in general trees with vigorous tops possessed rapidly grow¬ 
ing root systems and vice versa. 

Practical deductions are that failures in plantations should not be replaced 
later than one year after the trees were set, and that in replacing the stock 
used should be of the same age as that of the surviving trees. Planting up 
natural openings in the forest is seldom worth the expense. For 4-y6ar-old 
white pines ‘set 6 by 6 ft. apart on sandy soil root competition may be expected 
within 5 years after planting, while on clay competition may be delayed until 
the tenth year. 

The scrub oak type in Pennsylvania, A. 0. McInttbe (Forest Leaves^ ^3 
(1932), No- 5, pp. 74-77).—Stating that approximately one-sixth of the forest 
land of Pennsylvania is occupied by scrub oaks of little or no commercial 
value, the author in this contribution from the Pennsylvania Experiment Sta¬ 
tion lists the species associated in the scrub oak type and groups them accord¬ 
ing to desirability. He states that scrub oak is a temporary type fostered by 
repeated fires which destroy better species. Scrub oaks, however, decrease 
erosion, and with the suppression of fire would give way in the course of 25 
to 50 years to a more valuable forest. The conversion of the scrub oaks to 
valuable species by planting is not considered economically feasible, but the 
random spotting of seed or seedlings of desirable species to supply mother 
trees for the future forest is considered promising. 

Stuxnpage and log prices for the calendar year 1929, compiled by H. B. 
Steer (U- S. Dept. Agr-, StaUs. Bui. 36 (1931), pp. 61, figs, 5).—Tables are in¬ 
cluded showing for 1929 data similar to that previously noted for 1928 (E. S. R., 
€6, p. 43). 

More turpentine, less scar, better pine, B. Gbbby (U. 8. Dept. Agr. Leaflet 
83 (1931), pp. [ 134 - 4 , fiff^- V- —^The system of low chipping previously noted 
(B. S. R., 66, p. 337) is described and discussed. 

DISEASES OF PLANTS 

[Plant pathology at the Georgia Station] (Georgia Sta. Rpt. 1951, pp. 53- 
36, pi. 1). —Selection beyond the third and fourth filial generations did not 
apparently increase wilt resistance in the Globe tomato. Pure line selections 
from a cross between the Globe and Burpee tomatoes, and from back crosses 
to the Globe parent yielded a few strains much more resistant than either par¬ 
ent The first generation progeny of crosses between the cherry tomato and 
resistant types was more susceptible to wilt than was either parent Fruit 
and leaf characters were intermediate, and the Fi populations were very 
uniform. 

Comparisons between the disease of the pimlento pepper known as ripe rot 
and of cultures grown from Vermicularta capsid obtained from India showed 
them to be identical In fact peppers inoculated with conidia of the Indian 
cultures dev^oped symptoms of ripe rot It was observed that the fungus 
hibernates on trash and decayed fruits left in the field. 

Observation of six dust treatments, an untreated check, and one ddlnted lot 
of cottonseed soaked in mecuric chloride solution showed the dusts to be 
hi^^ly eftective In the control of seed-borne diseases of cotton. 
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Finding that the Spanish peanut is very susceptible to Cerooapora personata 
leaf spot, crosses were made between this type and the Virginia Runner and 
Carolina Runner resistant varieties. 

In studies of peach rosette it was noted that temperatures between 15 and 
27“ C. favored the rapid development of rosette in inoculated trees, and that 
higher or lower temperatures retarded the spread. The disease could not be 
transferred to the Irish potato or the pepper. 

A liigh lime 3-9-50 Bordeaux mixture gave favorable results in spraying 
cantaloupes at the Coastal Plain Substation for the control of downy mildew. 
Spraying in the early period of development actually reduced yields and de¬ 
layed maturity. One of the major difficulties in spraying cantaloupes was to 
get the material on to the lower surface of the leaves. 

Treatment of tomato seedlings while still In the seed bed with various dusts 
and sprays gave promising results, especially in the case of Bordeaux mixture 
applied at weekly intervals. A combination of seed disinfection and Bordeaux 
mixture gave almost complete freedom from nailhead blight. Copper lime 
dusts were found almost worthless. Plants from the several treatments were 
sent to the Delaware, Indiana, and Maryland Experiment Stations, which 
cooperated in obtaining final readings. 

[Plant pathology at the Mississippi Station], L. E. Miles (Mississippi Sta. 
Fpt 19$1, pp- 45-47).—^Excellent control of narcissus root rot was secured by 
soaking the bulbs for 1 hour in a 1-1,000 solution of bichloride of mercury or 
for 2 and 6 hours in a Ou25 per cent solution of Semesan. Calogreen and 
Oalochlor gave the best results of alL In cottonseed treatment studies some 
evidence was obtained that injury may have resulted from the volatilization 
of certain of the mercury compounds used. Some evidence of similar injury 
was also noted on gladiolus conns. 

Potash fertilizer applied at the South Mississippi Substation to cotton 
growing on soil heavily Infested with wilt decreased the wilt when used in 
moderate amounts and when well balanced with other elements. No signifi¬ 
cantly better results followed the use of large amounts of potash in relation 
to phosphorus and nitrogen, nor was wilt reduced further by simply Increasing 
the total quantity of fertilizer applied. A deficiency of potash appeared to 
increase wilt more than did a deficiency of nitrate. 

Tissue platings made from 19 cotton plants located on the Fusarium wilt 
test plats at the Delta Substation showed the organism present to be a species 
of Verticlllium, tentatively designated as V. (Moatrum, and not F, vasinfectum 
as was expected from the fact that the soil had been artificially inoculated 
with cultures of F. vasinfeotum each year of the preceding five. 

[Plant pathology at the Washington Station] (Was/iinpton €oh Sta, Bui. 
260 (19S1), pp. IS, 14, 47*-5d, 52, 53).—Pour physiologic forms of Tilletia tritioi 
and three of T. levis were tested by E. F. Gaines, W. K. Smith, H. H. Flor, and 
0. S. Holton on 86 varieties of winter wheat, and the results showed five 
varieties possessing resistance to aU seven forms of bunt. Inoculation of 22 
drought-resistant wheats obtained from the Union of Socialistic Soviet Repub¬ 
lics, five varieties of rye, and a rye-wheat hybrid, T. secalotrioum, with a 
mixture of physiologic forms of T. levis and T. tritioi showed only the rye 
and the rye-wheat hybrid to be immune. Hope wheat was found highly 
resistant to all forms of bunt 

O. A. Huber found that one of the most important sources of blue mold 
on apples is old dirty containers, there being over 82,000,000 spores present 
on the bottom boards alone in some cases. 

The plant disease survey conducted by F. D. Heald, L. K. Jones, and G. A. 
Newton in cooperation with the U. S. Department of Agriculture revealed 
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the presence of several hitherto unreported diseases, including a rotting of 
pears caused by PhytoplitJiora caotorum. 

Red mosaic was found by Jones, G. Burnett, and Newton to be abundant 
and spreading rapidly in western TTashington. A total of 82 per cent of tubers 
tested in the greenhouse were found free of disease. Practically all com¬ 
mercial potatoes were found by Burnett to be infected with a virus capable of 
causing injury to tomato and tobacco plants. Certain potato 'virus diseases 
were found to be caused by combinations of two or more other viruses. The 
same condition held in the tomato, where it was found that streak disease is 
caused by a combination of tobacco mosaic and a potato virus. The importance 
of sanitary measures in the greenhouse for controlling the virus disease is 
stressed. 

Observations by L. L. Olaypool at the Irrigation Substation upon the rosette 
disease showed that affected trees may be restored to normal condition by 
growing between thorn an alfalfa crop, whereas applications of fertilizer or 
cultural treatments gave no benefit. 

Results of pea root rot and eggplant wilt investigations, C. M. Haenseleb 
(N. J, State Eort. Soc, Proc., 1929, pp, 159-168 ).—^This paper deals briefly with 
intensive studies and their results bearing upon eggplant wilt disease and pea 
root rot, soil-borne diseases which have recently caused heavy crop losses in 
New Jersey, 

Eggplant wilt experiments, conducted for eight years, have shown a definite 
negative correlation between development of the disease and soil acidity; the 
disease in every case being less severe on very acid than on slightly acid or on 
neutral soils. The infection was gradually decreased over a period of years 
but not completely controlled by artificial acidification on severely infected 
fields. Liming greatly increased the severity of the wilt. 

Pea root rot has been intensively studied since the beginning in 1922. 
Though not readily prevented, it may be greatly reduced by cultural methods, 
including use of varieties which, although they are susceptible, yield better 
than other varieties when planted in infected soils; use of crop rotation, includ¬ 
ing peas only every three or four years, and excluding other legumes, especially 
vetches and Canada field peas; early planting and encouragement of rapid 
growth to secure a large vine before infection occurs; avoidance of wet soils; 
and liberal commercial fertilizers applied as near the roots as safety allows. 

The root-knot of abaca, or manila hemp, G. O. Ocfemia and M. R. Calini- 
SAN {Phytopathology, 18 (1928), No, 10, pp, 861-867, figs. S).-—Boot knot of 
abacd, or manila hemp (Musa text ilia), common though not usually serious 
in the Philippine Islands, is dealt 'with as regards the results of experiments 
conducted in 1925 and later. These show that the nematode occurring in the 
galls of abacA roots and in the soil in fields where bunchy top occurs causes a 
disease entirely different from bunchy top as reported by Ocfemia (B. S. R., 
69, pp. 147, 844). 

Root knot, due to Eeterodera radloicola, causes dwarfing of abacA plants, 
yellowing of the foliage, i-eduction in the size of the leaves, and formation of 
galls in the roots, which finally die and rot 

Powdery mildew disease of snap beans, H. T. Cook (Virginia Truck Sta. 
Bui. 74 (19S1), pp. 929-940, figs. ^).—-Because of very heavy losses of beans in 
the fall of 1930 on some farms in the area, the powdery jnildew (Erysiphe 
polygmi) was studied with respect to ecological factors favoring its develop¬ 
ment and methods of controL The fungus was observed to fruit freely on all the 
aboveground portions of the plant, and to cause a brown to red color to develop 
in the cuticle cells, with those underneath collapsing. low temperature and 
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lack of soil moisture, conditions unfavorable to the bean, favored the growth 
and spread of the fungus. Lesions caused by powdery mildew are distinguished 
from those caused by sun scald, bacterial blight, rust, Dhizoctonia, and an- 
thracnose. The Refugee bean was found quite resistant, and the Bountiful 
and Hobson Was highly susceptible to powdery mildew. Cultural conditions 
favoring the bean helped reduce powdery mildew losses, and spraying or dusting 
with sulfur aided in control. 

Treating cotton seed by the dusting method, N. G Woodeoof (Georgia Sta. 
Bui, 170 (1931), pp, 16, fig, 1), —Of a total of 94 chemicals tested as disin¬ 
fectants for undelinted cottonseed, many were found to be unsatisfactory. In 
general, mercury compounds were found the best adapted to disinfecting cotton¬ 
seed. Copper compounds as a class were unsuitable and in many cases actually 
harmful to the seed. None of the coal tar products proved usefuL 

The average percentage increase in germination from the highest yielding 
dust treatment for each year was 8.28 per cent above the untreated check. The 
increase over delinted seed averaged 10.13 per cent. The average increases in 
yield from the leading dust treatment over the untreated check and over the 
acid-ti*eated delinted lot amounted to 140 and 187.1 lbs. of seed cotton respec¬ 
tively. 

The benefits of seed treatment were greater in years when cold wet weather 
followed planting, and hence dust treatments are recommended for regions 
where stands are often reduced by adverse weather. Ceresan applied at the 
rate of 4 oz. per bushel gave promising results. A homemade duster is described 
and directions arc given for dusting cottonseed. 

Control of cucumber powdery mildew in greenhouses, H. F. Gttra. (Pligto- 
pathology, 18 (1928), No, 10, pp. 847S60, pi. 1, figs, 8). —Cucumber powdery 
mildew (Erysiphe oiohoracearum), a common gi’ecnhouse disease in Massachu¬ 
setts, is readily controlled with fungicides, but their choice requires caution to 
avoid dangerous combinations with insecticides, and their strength and rate 
of application requii*e modification to prevent Injury. Details are summarized 
for various media. Copper fungicides and hydrocyanic acid gas are incompat¬ 
ible. Tobacco sprays or fumigants may be used if copper residues are present 
on the foliage. 

New fungi on the flax [trans. title], A. N. Kubchbtov (Kletshetov) (Zaahch. 
Rast, Vred. (Plant Protect.), [Leningrad'i, 6 (1929), No. 1-2, pp. 235, 236),— 
The author gives the technical desciiption of a fungus, Helniinfhosporium 
Unicola n. sp., which is claimed to differ from H, Vimi as described by Gentner 
(B. S. R., 51, p. 188). The isolation of three as yet xmidentified species of 
Fusarium found pathogenic on flax is also described. 

Inheritance of resistance In oats to TJstilago levis, F. A. Coffman, T. R. 
Stanton, B. B. Batles, G. A. Wiebb, R. W, Smith, and V. F. Tapke (Jour. Agr. 
Research [U. flf.], 43 (1931), No, 12, pp, 1085-1099),—ThQ Markton oat, a variety 
possessing extreme resistance if not complete immunity to the physiologic strain 
of U, leris used in the experiments, was crossed with the susceptible varieties 
Early Champion, Ligowa, Scottish Chief, Swedish Select, logren, Aurora, Vic¬ 
tory, Idamine, and Silvermine, and a study made of the resistance of the 
progeny. 

In seven of the nine crosses, smut-susceptible and heterozygous plants pre¬ 
dominated in the F* generation. In the remaining two crosses, the reverse was 
true. In three crosses approximately one-fourth of the progeny lines from F» 
plants were smut free, and in three others the division was approximately 
equal. In the Fs the gradation of smut percentages was so complete as to 
render impracticable a division into genetic classes on the basis of percentage 
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of infection. Correlation was noted in four of the crosses between infection 
percentages in the Ps and F*, and was especially hij?h in the Markton X Scot¬ 
tish Chief cross. Transgressive inheritance was observed in certain F 4 lines 
where the percentage of infection exceeded that of the susceptible parent. Little 
or no evidence was noted of correlation betw^een morphological characters and 
resistance to smut infection. 

Doubt is expressed of the existence in Markton of the three factois for 
resistance to all Z7. levis strains. 

Pathogenicity of Bacillus mesentericus, B. aroideae, B. carotovorus, and 
B* phytophthoras to potato tubers, P. Bmeblet {Phytopathology^ 18 {1928)^ 
No. lOt pp. 819-8S8, pl8. 4 , fig. 1).—B. mesentericus isolated from a wound rot 
of potato tubers and inoculated into healthy potatoes at and above 20 ® C. 
reproduced the rot. Pathogenicity was retained after heating to 80® for 15 
minutes. Three other species pathogenic to tubers, B. aroideae, B. carotovorus, 
and B. phytophthorus, showed lower minima, optima, and maxima. The four 
forms are discussed. 

Three Helminthosporium diseases of sugar cane, J. A. Fabis {Phyto¬ 
pathology 18 {1928), No. 9, pp. 753 - 774 , pi. 1, figs. 5).—Sugarcane eye^ot dis¬ 
ease, widely distributed in Cuba, destructive to certain varieties, and previously 
attributed to E. sacchari, does not agree with the helminthosporiose described 
and figured by liutler and Hafiz (E. S. B.., 30, p. 660). The differences are 
indicated. This eyespot organism i& described as a new species and provision¬ 
ally named S. ocellum. 

Another Helminthosporium disease of sugarcane, brown stripe, has been 
found and has been connected with JET. atenospUum. Cane varieties differ 
greatly in their susceptibility to the eyespot Helminthosporium and the brown 
stripe HelmSnthosporium, both of which are widely distributed in Cuba. 

The effect of a manganese deficiency on the sugar cane plant and its 
r^tionship to Pahala blight of sugar cane, H. A. Lbss and J. S. McHaegtte 
{Phytopathology, 18 {1B28), No. 9, pp. 775-786, figs. 2).—Pahala blight of sugar¬ 
cane, occurring originally near the southern end of the island of Hawaii, has 
recently been observed at Olaa on Hawaii and at Kilauea on Kauai. A de¬ 
scription of the disease and an account of experiments are given. The disease 
is thought to be identical with tomato chlorosis and described as responsive to 
soil additions of manganese sulfate by Schreiner and Dawson (B. S. R., 58, 
p. 210 ). 

Applications of manganese sulfate to the leaves of diseased sugarcane 
alleviated the disease and later increased growth. Leaves of sugarcane 
showing severe Pahala blight gave only traces of manganese, leaves showing 
slight symptoms gave slightly more, and leaves of normal cane showed several 
times as much. The iron content showed no correlation with Pahala blight. 

Both experimentation in cultures and tests in the fi^d support the analyti¬ 
cal results, pointing to the absence or deficiency of manganese as a factor 
correlated with Pahala blight 

Some sweet potato and tomato diseases and their control, W. H. IMabtin 
{N. J. State Sort. 800. Proo., 1929, pp. 169-177). —^Experiments carried on dur¬ 
ing three years to reduce loss from sweetpotato stem rot and scurf have 
developed a method, employing organic mercury compounds and offering con¬ 
siderable relief, which is inexpensive and easily applied. In the 1928 experi¬ 
ments, black rot was reduced from 83.3 to 18.1 per cent on sweetpotatoes in 
infected soiL The 1929 trials and results are tabulated. When used as a dip 
for sweetpotato sprouts, the organic mercury treatment gave yi^d increases 
slightly lower than those obtained with Bordeaux mixture. Procedures are 
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indicated. Sprout treatments do not dispense with the need for seed potato 
disinfection. A combined treatment, though it will not entirely suppress the 
disease, will result in a cleaner crop and In many cases higher yields. 

The tomato crop is potentially menaced by several diseases, particularly by 
bacterial spot. The advantages of spraying with 4-4^0 Bordeaux mixture 
are emphasized. 

The causes and control of damping-off of tomato seedlings, L. J. Atjix- 
ANDEB, H. C. Young, and 0. M. Kigjee (Ohio 8ta, Buh 4^6 (1931), pp. 38, figs. 
9 ).—Of two fungi, namely Pythium ultimum and Rhizoctonia solani, found 
causing serious damping-oll injury to tomato seedlings, the former caused the 
greater losses. The seedlings were subject to attack by both fungi from the 
time the hypocotyl emerged until several weeks old. 

P, ultimtm caused bro\\Ti, water-soaked lesions, whereas the lesions in¬ 
duced by jB. solani were not water-soaked and were more or less shriveled, and 
the cotyledons seriously malformed. P. iatifmm caused injury at soil tempera¬ 
tures ranging from 15 to 30° 0. and at soil moistures varying between 35 and 
65 per cent of the water-holding capacity of the soil. Least injury occurred at 
30° and at 35 per cent water-holding capacity. R. solani operated over a wide 
soil temperature range but was most destructive at 24° at all soil moisture 
contents. 

No control of damping-off in naturally infested soils was secured by dusting 
seed with five fungicides, and soaking seed in formaldehyde or in mercuric 
chloride solutions gave no benefit Soaking seed in copper sulfate solutions 
gave fair control. In sterilized soil plus Pythium inoculum or plus Bhizoctonia 
inoculum, copper sulfate protected seedlings until after emergence. Soil dis¬ 
infection by the use of copper sulfate, either as a monohydrated dust or as 
20-80 copper-lime dust, was unsatisfactory, because when sufficient material 
was mixed with the soil to control the fungi, seedling injury resulted. 

Oeresan-kaolin dust gave some promise as a soil disinfectant, but was slightly 
toxic to the seedlings. A 20 per cent glacial acetic acid dust and a 10 per 
cent leaded zinc oxide dust were also toxic to plants. On the other hand, a 
6 per cent formaldehyde dust gave excellent control in naturally infested soils 
or in sterilized soils in which either pathogene was introduced. 

The effect of certain potato and tobacco viruses on tomato plants, G. 
Bubnett and L. K. Jones (Washington Col. Sta. Bui. 259 (1931), pp. 37, pis. 
6),—Briefly describing the several virus diseases concerned, the results are 
presented of cross-inoculation experiments conducted in the greenhouse and 
in the field. The so-called latent virus was found present in all but one of 
655 tubers of six varieties, but was not found in any of 52 seedling potatoes. 
When potato iflants carrying the vein-banding virus "were Inoculated with the 
viralent latent virus, symptoms very similar to rugose mosaic were produced. 
Progeny from the virus-free Early Bose potato when inoculated with rugose 
mosaic produced typical rugose mosaic symptoms. Early Bose potatoes carry¬ 
ing the vein-banding virus showed a mild type of rugose mosaic when inocu¬ 
lated with material from potatoes affected with crinkle mosaic, leaf roll, or 
spindle tuber. 

The virulent latent virus In combination with crinkle mosaic virus, carrying 
a mUd latent virus, often produced much milder symptoms on tobacco, tomato, 
or potato than did the virulent latent virus used alone. Latent virus was trans¬ 
ferred more readily than was the vein-banding virus. Latent or virulent latent 
virus was present ta tubers showing symptoms of crinkle mosaic, leaf roU, 
spindle tuber, supermild mosaic, mUd mosaic, unmottled curly dwarf, rugose 
111814—82-4 
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mosaic, and witches’ broom. Inoculum from apparently healthy potatoes 
carrying latent virus and from potatoes carrying leaf roll, spindle tuber, or 
crinlde mosaic produced similar symptoms in tobacco and tomato. Fresh 
inoculum from potato plants produced a higher percentage of infection in tomato 
and tobacco than did dried inoculum. Latent virus alone or combined with 
tobacco mosaic remained active in dried tomato, tobacco, or potato seedling 
tissue for at least 46 days. In fact, in dried tomato tissue 20 per cent of 
infection was obtained alter 4C6 days. 

Latent virus appeared to be the only one transmitted mechanically to the 
tomato or tobacco from apparently healthy, leaf roll, spindle tuber, or crinhle 
mosaic affected potatoes. Vein-banding virus remained active 46 days in 
dried tobacco leal tissue. Under field conditions tobacco mosaic may be 
spread by both insects and mechanical means and the latent virus by me¬ 
chanical means only. 

Pathogenesis In the wooUy-knot type of crown gall, B. A. Sieglbr and 
R. B, Piper {Jour, Agr, Research [U. R.], iS (lOSl), Ko, 11, pp. 986-1002, figs. 
4).—^The Inoculation of new apple grafts at the union with the apple strain of 
Bacteiium tumefaciens resulted in the development of malformations in 00 
per cent of the trees as compared with only 20 per cent for noninoculated 
controls. The greater the delay in inoculation after grafting, the less the 
percentage of infection, indicating that grafts are most susceptible at the 
time tliey are first made. Inoculations with the apple strain resulted in mal¬ 
formations which were invariably of the woolly knot tjT)e, while inoculations 
with cultures of the smooth type of gall generally produced malformations 
of the smooth type. 

The immersing one month before grafting of seedling rootstocks in a water 
suspension of the apple organism resulted in a high percentage of gall forma¬ 
tion as compared with rootstocks carefully washed in clear water. Un¬ 
washed rootstocks showed more infection than the washed, suggesting that 
seedlings probably carry surface-borne organisms in quantities sufficient 
to cause considerable infection, especially when the graft is just made and 
is most susceptible. The authors suggest that seedlings may act as carriers 
of the apple strain organism causing woolly knot, and as such should be 
considered when interpreting the results of control experiments. 

The Phoma fruit spot of the apple, W. H. Martin (V. J. State Eort, Soc, 
ProG., 1929, pp, 67-66), —^Apple fruit spot, reported by Brooks in 1908 (E. S. U., 
21, p. 744) as not difficult of control, has been for four years under New 
Jersey conditions rather consistent in its severity. Extensive studies looking 
to control in that State during 1927 gave encouraging results. Sulfur, as a 
dust, as colloidal in liquid form, or as concentrated lime-sultur, gave no satis¬ 
factory control of the fruit spot, though lime-sulfur was better than the other 
forms of sulfur. On one block receiving six applications of lime-sulfur 
starting at the seven-day spray, 71.3 per cent of the fruit was clean as com¬ 
pared \rith 8 per cent on the checks. On an adjoining block, sprayed at the 
same time with 2-6-50 Bordeaux mixture, 90.5 per cent of the fruit was clean. 
On one block receiving 2-6-4)0 Bordeaux mixture at the seventh, seventeenth, 
and twenty-eighth day and the eleventh week after petal fall, no fruit spot 
occurred. But copper in both dust and liquid form severely russeted a large 
part of the fruit 

In the 1929 work, the Bordeaux sprays gave marked improvement from cer¬ 
tain of the treatments. The best results came from the four-application 
series. Since Bordeaux mixture at 1-3-50 was as effective as at 2-6-50, and 
gives less burning, the lower concentration is recommended. Bordeaux mix¬ 
ture is considered to give the only reliable relief from fruit spots. When 
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the disease has been severe, and a clean-up Is desired, at least three applica¬ 
tions (17 days, 4 weeks, and 10 weeks after petal fall) are considered neces¬ 
sary. Possibly after a year or two of this clean-up work with Bordeaux mix¬ 
ture, the sulfur sprays may safely be resumed. 

Morphological studies of Ibeucostoma leucostoma and Valsa Japonica, 
the causal fungi of canker or die-back disease of peach trees, K. Togashi 
{Bui. Imp. Ool Agr. and Forestry, Japan, No. I 4 (1930), pp. 50, pis. 4).—-Peach 
canker or die-back, noted as serious in Japan, is said to be connected with 
leucostoma and a form of V. japonica. This report presents the results of 
morphological studies on the causal fungi and the comparative studies on the 
allied fungi from various sources, with a tabular assemblage of their essential 
biometrical data and details as to differences. “ Statistic differences between 
the sizes of spores and asci alone do not constitute a specific difference.” 

Storage rots of cranberries in the 1927 crop, N. B. Stevens and H. B. 
Bain {Phytopathology, 18 {1928), No. 9, pp. 809-814, fig. 1). —^Having continued 
studies begun in 1926 (E. S. B.., 61, p. 244), the authors again attempt to 
measure quantitatively the actual storage rot caused by various fungi in cran- 
beiries from different growing regions. 

Cranberry .storage tests with two v«xrieties of berries from the four principal 
cranberry-growing regions of the country were carried out in 1927 under the 
same commercial conditions as in 1926. As compared with 1926, more spoilage 
developed in 1927 in Massachusetts, New Jersey, and Oregon berries and less in 
Wisconsin berries. The increase in spoilage of the 1927 berries was due 
chiefly to an increase in fungus rots, principally those most active at higher 
temperatures. Holding tests on the bogs, however, indicated that both Massa¬ 
chusetts and New Jersey berries were actually sounder when picked in 1927 
than in 1026. The shipping and storage season for cranberries averaged from 
4 to 5® F. warmer per day in 1927 than in 1026. Increased spoilage in 1927 is 
attributed to the wanner season rather than to greater initial infection. 

Powdery mildew of raspberry, P. D. Petekson and H. W. Johnson {Phyto¬ 
pathology, 18 (1928)f No. 9, pp. 7S7-7Pd, figs. 2). —^Powdery mildew of rasp¬ 
berries, said to have been first reported in Minnesota in 1023 and epidemic in 
the Latham variety throughout the State in 1925, 1926, and 1927, is thought to 
be identical with a disease reported from Ohio, New York, Washington, Con¬ 
necticut, Illinois, Maryland, Oregon, Indiana, Michigan, and Wisconsin. 

The perithecla of this powdery mildew appear to be yet lacking, but it is 
thought possible that the organi^^m is identical with Bphaerotheca hamuli on 
Rulus sp. Under field conditions in Minnesota, the mildew is Invariably para¬ 
sitized by Oioinnobolus cesatii, and it is thought that this fact mhy account for 
the failure to form perithecia. The incidence and effects of the disease are de¬ 
scribed. Experimentation has shown that the organism can overwinter in 
infected raspberry buds. 

Neither spraying nor dusting controlled the disease in large-scale experiments 
in 1926. The practice of “dean digging” has been found to eradicate the 
pathogene successfully from propagative plantings of the Latham rod raspberry 
in Minnesota. 

Virus disease control experiments in black raspberry plantings in 1031, 
L. M. OooLEr and W. H, Rankin {New York Btate 8ta. Bill 601 (1931), pp. d).-— 
Black raspberry plantings in Erie County were found to contain all five forms 
of raspberry virus, and very few of the plantations contained less than 25 per 
cent of diseased plants, with 100 per cent In many instances. Inspections in 
the summer of 1931 of raspberries Imported from Ohio in the sprii^ of 1931, 
showed a considerable Increase In red mosaic, the most serious of the five 
vlrusefi, act compared with records taken on related stock In Ohio. VariatioinB 
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from 0.09 to 3JL6 per cent in the amount of virus In 14 plantations of the Onm- 
herland variety, and from 0 to 1.57 per cent in 8 Plum Farmer plantings, led to 
the conclusion that the imported stock was being contaminated from outside 
sources. In eight cases infested red raspberries, both cultivated and escaped 
seedlings, were found within 60 ft. of the new plats. Wild reds were found 
the most damaging of all brambles, with some indication that purples and 
blacks may also serve as sources of infection. Careful isolation is deemed 
absolutely essential if healthy stocks are to be kept relatively free of red 
mosaic. 

Germination and cytology of the oospores of Plasmopara viticola [trans. 
title], K. Abens {JahrJ). Wiss, BoU 70 (1929), No. 1, pp. J7-92, 17).—The 

oospores of P. viticola are conditioned as to their formation by a checking 
of the growth of the vegetative mycelium. They may form not alone in autumn 
but even on the first outbreak, and they occur quite commonly. Low tempera¬ 
tures shorten the resting period. Dryness lengthens it, and if long may also 
injure the oospores. Their germination occurs between 13 and 33® 0., the 
optimum lying near 26® (77® F.). The deposit of the conidia on the tender 
parts is probably due to the spattering action of rain. Other phases and 
changes are outlined. The literature cited ranges from 1878 to 1927. 

Physiological studies on Plasmopara viticola with particular reference 
to conditions of infection [trans. title], K. Abens (Jahrl>. TFias, Pot, 70 
(1929), No. 1 , pp. 9S-157, figs. 19). —^Tests are described and conclusions are 
detailed at some length regarding conditions for infection by P. viticola and 
the behavior of that organism. In Immune plants the germ tubes die, leaving 
the tissue in an injured state. The view which has been maintained as to 
a physiological immunity of wine grapes against P. viticola is not supported. 

Some diseases of Citrus prevalent in South Africa, B. M. Doidqe (So. 
African Jour. 8oi., 26 (1929), pp. 320-625), —^The author gives a brief account 
of diseases and blemishes entailing loss in export of citrus fruit from South 
Africa, also of recent work done in this connection. 

Of organisms attacking citrus fruit the most important economically are 
PenioilUum digitatum and P. italicum, causing blue mold and green mold, and 
Altermria spp., studies of which are reported as carried on with A. oitri, 
A. temis, and A. man, and as showing likenesses and differences. Brief details 
of attempts at wastage control by the use of treated wrappers indicated the 
need for further experimentation. Diseases dne to organisms mentioned as of 
minor or periodic importance include black rot (Diplodia natalensis), brown rot 
(tPt/tMaogstic dtrophtJiora), sour rot (Oospora oitri-aurantii), black spot 
(Phoma citricarpa), and anthracnose (Oolletotrlchum gloeoaporioldea). Blem¬ 
ishes associated with breakdown of the surface cells of the rind and conse¬ 
quent entrance of mold fungi which may be of great importance in the wastage 
of export fruit Include oleocellosis (due to oil liberated on the rind from the 
oil glsmds), concentric ring blotch (on trees Just starting to bear), and a 
puffing and grooving of the rind which is ascribed to the effects of drought 

Wisconsin studies on aster diseases and their control, L. R. Jones and 
R. S. Bib3B (Wisconsin 8ta. Research, Bui. Ill (1931), pp. 39, figs, 14).—The 
symptoms of aster wilt and of aster yellows are said to be so similar at certain 
stages as to confuse growers. However, the yellows is a virus disease trans¬ 
mitted by the leafhopper Oicadula sewnotatOi while the wilt is caused by a para¬ 
sitic fungus (Fnsarium conglutinans caUistepM). Yellows is said to overwinter 
in certain biennial and perennial plants, including weeds, and is carried to the 
young asters by the leafhopper. The wilt overwinters in the soil and on the 
seed, and once the soil becomes Infected it remains so indefinitely. 
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In respect to control, aster yellows may be prevented by shielding the plants 
from the leafhoppers by cloth barriers having at least 22 by 22 threads per Inch. 
In order to secure complete protection, It was found necessary to cover the 
top as well as the sides of such tents. 

Substantial progress was made at the station in the development of wilt- 
resistant asters, and strains of several different colors were obtained. These 
new asters were submitted for tests over a wide range from New York to 
California and found satisfactory, indicating that there is essentially one type 
of pathogene concerned and that disease expression is not suflaciently affected 
by environment to overcome established resistance. 

In a small way seed disinfection and the use of disease-free soil may enable 
home gardeners to overcome the wilt disease, but real hope appears to lie in 
the use of resistant varieties. 

Preliminary studies of the life history of Erostrotheca multiformis, the 
perfect stage of Oladosporinm album Bowson, G. H. Maetin and V. K 
Chables (Phytopathology, 18 (1928), No. 10, pp, 839-846, pis. 5). — A disease of 
the sweet pea (Lathyrus odoratus) recently recorded for this country is stated 
to be identical with C. album described by Dowson for England in 1924 (E. S. E., 
53, p. 49), and said to have been recorded for America in 1927. White blight 
is suggested as the common name for this disease. 

The perfect stage was developed in culture media and is described as the new 
species E. multiform ts. The fungus has many different spore forms, each capa¬ 
ble of starting a new infection. Pseudosclerotia on the necrotic leaf spots can 
spread the disease. This fungus is claimed to be distributed in England and 
in Massachusetts, New York, and Pennsylvania, 

ECONOMIC ZOOLOGY—ENTOMOIOaT 

Known and potential results of bird and animal introduction with espe¬ 
cial reference to California, T. I. Stobeb (Calif. Dept. Ayr. Mo. Bui., 20 (1931), 
No. 4, pp. 267-273, figs. 5).—This account Includes a list of animals, other than 
insects or animal parasites, known to have become naturalized in parts of 
California. 

A method of staining the oocysts of coccidia, H. B. Cbottoh and E. B. 
Beokeb (Science, 73 (1931), No. 1886, pp. 212, 213).—The authors describe a 
technic which they have found to be extremely useful in their researches on 
coccidia. 

[Contributions on economic entomology] (Calif. Dept. Agr. Mo. Bui., 19 
(1930), No. 6, pp. 389-408, figs. 11; pp. 409-421. figs. 4; pp. 437, 438, fig. 1; pp. 
452-455). —^The papers here presented are as follows: The Oil Emulsions, a 
Brief Survey, by A. 0. Browne (pp. 389-408) ; The Lima Bean Pod-Borer in 
California, by S. B. Flanders (pp. 409-421); To Burn or Not to Bum Ameri¬ 
can Foulbrood—a Burning Question, by H. hi. Melbee (pp. 437, 438); Bed 
Spider or Pacific Mite [Tetranychus paoiflcus MoG.] In San Joaquin County, by 
A. B. Mahoney (pp. 452, 453); and A Practical Key to the Species of Termites 
Found in California, by S. F. Light (pp. 454, 455). 

[Contributions on economic entomology] (Calif. Dept. Agr. Mo. Bui., 20 
(1931), No. 6, pp. 363-370, figs. 7; pp. 373-382, figs. 3; pp. 384-^88, figs. 5; pp. 
389-391). —^The contributions here presented are as follows: Pink Bollworm 
Scenting Methods, by B. W. Wliite; The Diffusion of Hydrocyanic Acid Gas, by 
G. P. Gray and A. F, Blirkpatrlck; Control of the Walnut Fly IRhagoletis 
eompJeta (Cress.)], by D. B. Mackie and 0. Gammon; and Heat Treatment 
of Apples fbr Mealybug Control, by A, G. Browne. 
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Miscellaneous insect notes and descriptions, H, H. Keifee {Calif, Dept, 
Agr. Mo. BuL, SO (1931), No. 5, p. 345).—The author records the collection of 
Sdrtothrips lO}igipemis (Bagn.) in San Francisco In February, 1931, where it 
was said to be very harmful to Ficus elastica in greenhouses. The range of the 
Italian pear scale (Dlaspis pirieola (Del G.)), well known as an orchard pest 
and occurring on various rosaceous trees and shrubs, up to the present is ap¬ 
parently the San Francisco Bay region and the coast to the south. 

Annual report of the department of zoology and entomology, R. W. 
Hasned (Mississippi Sta. Rpt. 1981, pp. Sd-35).—An account is first given of 
studies by L. E. Myers of the biology of the Japanese mealybug Pseudoooccus 
kraunhiae and the Mexican mealybug Phenacoccus gossypii under glasshouse 
conditions on coleus, a preferred host for both species. In a study of P, 
kraunhiae commenced May 18,1930, and of P, gossypii July 26, seven life cycles 
of from 38 to 57 days* duration were found to be completed by the former 
in 10 months and five life cycles of from 42 to 57 days by the latter in 8 
months. The oviposition period of the former varied from 5 to 23 days with 
the number of eggs varying from 53 to 592, the oviposition of the latter from 
6 to 14 days with the number of eggs varying from 225 to 500. 

With two plants, upon each of which a mature female was placed, that in¬ 
fested with P, gossypii was more heavily infested, this species being the more 
prolific. It also showed the most dwarfing and died or first wilted 36 days 
after the first egg had been laid, as compared with 48 days for that infested 
with P, kraunhiae. In several experiments conducted witli a view to deter¬ 
mining the effect of fumigation upon different stages of the insect with no 
considex’atlon as to the effect upon the plant, it was found that 5 lbs. of 
carbon disulfide to 2,000 cu. ft. of air space destroyed the eggs in all stages 
as did calcium cyanide used at the rate of 1 lb. to 1,000 cu. ft. of air space. 
There was no kill of the third or adult stage. The plants were killed by both 
of the fumigants. The use of nicotine sulfate 1.5 oz. to 2,000 cu. ft. of air 
space resulted in the kill of 100 per cent of the first stage up to 4 days of age, of 
88 per cent from 4 days to the second stage, and 50 per cent kill of the eggs, 
while the leaves of the plant showed some burning. 

In work by J. M. Langston on the pecan weevil, due to unfavorable weather 
conditions but a single adult weevil was reared from the 1928-1930 brood and 
no parasites appeared in the brood (1929-1931) which followed. In the fall of 
1930 hickory nuts were found to be 19.8 per cent infested with weevil larvae, 
and for the first time eggs and very small larvae were found in pecans. These 
larvae molted three times during the 18 days of their development from hatching 
until the larvae were full grown and left the nuts to enter the soil. In some 
control experiments, covering shucks infested with shuckworms in the spring re¬ 
duced the number of adults emerging from 21 per cent in the checks to 1.3 per 
cent in the control cages. Examination of pecan shucks of the 1929 crop showed 
62.2 per cent parasitism, and 77 per cent of the parasites had emerged by March 
25,1930. Weekly collections of pecan drops showed 15.9 per cent of those from 
a seedling tree near some hickory trees infested with shuckworms, while only 
1.08 per cent of the drops from grove trees 150 yds. from hickories were infested. 
Only two generations of the pecan budmoth were noted, no larvae being found 
after July 10,1830, due probably to the unusual dry weather during the summer 
of 1930. 

A note by A. L. Hammer on the cotton aphid project Is included. 

[Report of the division of entomology], R. L. Webstee et al. (Wasfiington 
Col, 8ia, But, 260 (1031), pp, 32S4)- — A, study by A. Spuler of codling moth 
ccmtioi dealt with the rdatlve effiefctlveness of the vaiioos brairds of lead arse- 
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nate used in the Northwest when applied alone or in combination with other 
insecticides. From the standpoint of the codling moth control no significant 
differences were found, but when compared on the basis of arsenical deposit 
significant differences appeared. In seasonal tests made to determine the loss 
of spray coverage through agencies such as weathering, apple growth, etc., be¬ 
tween sprays, it was found that the rate of loss per day was greatest during the 
fore part of the season, indicating that apple growth is the chief factor responsi¬ 
ble for coverage loss. The tests further indicated that the percentage of daily 
loss of deposit was not affected whether lead arsenate was used alone or In 
combination with other materials such as mineral oils, spreaders, or fish oils. 
Film type coverage was found to be more effective than the spot or blotch type. 
The spreaders used were not the calcium caseinate spreaders previously em¬ 
ployed, but commercial spreaders of the colloidal type designed to produce 
film coverage without appreciably lowering arsenical deposit. The addition of 
these materials to lead arsenate improved its insecticidal value in every case, 
being of the greatest benefit w^hen used with those brands of lead arsenate con¬ 
taining a defiocculating agent. 

Fish oil when used in combination with lead arsenate was found to be very 
effective in controlling the codling moth. This combination where lead arsenate 
was used at 2 lbs. per 100 gal. was more effective than lead arsenate used alone 
at 3 lbs. per 100 gal. Fish oil was also found to possess an ovicidal value almost 
equal to mineral oil when used in the same concentration. Some difdculty was 
experienced in keeping the oil in suspension where deflocculator brands of lead 
arsenate were used, and this incompatibility was reflected in a lowering of 
arsenical deposit left on the fmit. However, the fish oil-lead arsenate combi¬ 
nation, if used in any of the late sprays of the season, complicates the fruit 
cleaning problem. 

In a series of spray programs that which came nearest to meeting all the 
requirements consisted of a calyx spray of lead arsenate 3 to 100; first cover, 
mineral oil-lead arsenate 2 to 100; second and third covers, fish oil-lead arsenate 
2 to 100; fourth cover, lead arsenate 3 to 100; and fifth and sixth covers, min¬ 
eral oil-nicotine. The leaves showed little or no burning, and were free from 
leafhoppor or red spider injmy. The residue arsenical load was 0.001 as 
compared with 0.078 for the straight lead arsenate plat Although the cost of 
the spray material was greater than that of the straight lead arsenate program, 
the net gain from the special sprayed plat was greater than that of the lead 
arsenate plat because of more effective worm control. 

The boxelder bug, which caused considerable damage to the apple crop in 
the vicinity of Peshaslin, was found by Spuler to feed on the fruit and not on 
the apple foliage. The injury to the fruit was not visible on the surface, but 
by halving an apple that had been punctured a darkened area surrounding each 
puncture appeared on the flesh of the apple Just beneath the skin. These areas 
extended to a depth of from % to % in. and were sometimes continuous where 
the punctures were numerous. Of the several contact poisons applied as sprays 
experimentally, it was found that an extract of pyrethrum 1 to 400 with whale- 
oil soap 0.25 to 100 gave best results. The insects were stupefied by the spray 
and almost as soon as they were hit dropped to the ground to succumb. 

In combating several species of red spiders very common in the fruit dis¬ 
tricts of the State, summer oils having a viscosity of 70 or higher used at the 
rate of 1.5 gal. per 100 were found by Spuler to be effective against the Euro¬ 
pean red mite and clover mite as a summer treatment. The two-spotted mite 
or common red spider, which overwinters in the soil or under bark or other 
rubbish, proved to be the most destructive and the most difficult to control. 
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Summer oils were not generally effective against this pest unless combined 
with a good spreader or applied when the spiders first appear and before much 
webbing is produced. Lime-sulfur applications in the pink or calyx spray for 
mildew control were effective in checking the work of the two-spotted mite 
throughout the season. 

Report of the Government entomologist [of Jamaica], W. H. EnwAims 
(Jamaica Dept Agr. Ann. Bpt 1930, pp. 20, 21).—This annual report includes 
a brief account of work with insecticides and a list of the more important 
insect pests dealt with during the year. 

[Work with economic insects in the Philippine Islands], S. Younobebg 
(Philippine Bur. Agr. Ann. Bpt, 28 (1928), pp. 67-75, pU. 6).—-A brief account 
is given of the locust-control campaign and of the occurrence of and control 
work with other important insect pests of the year. 

Annual rcpoi*t of the entomologist, Research Bureau, Philippine Sugar 
Association, 1929—30, A. W. Lopez (Philippine Sugar Assoc., Besearoh Bur., 
Ann. Bpt Ent, 1929-30, pp. U5-172. pis. 5, figs. 5).—This report deals largely 
with studies of the buc-an and allied cane root grubs, namely, Leucopholis ir}V- 
rata Clievr.; Lepidiota, probably pruinosa Burm.; and JSolotrichia, probably 
vidua Shp. L. irrorata, the most destructive and widespread species, is found 
in practically all soil tji)es, although it prefers the lighter textured soils. De¬ 
tails of the life history studies are presented in tabular form. 

Report of the entomologist, C. B. E. EIing (Tea Besearch Inst. Ceylon Bui. 
5 (1930), pp. 17-20).—This report deals particularly with studies of the life 
histories of several of the nettle grubs and with control work with Tricho- 
gramma erosicomis. 

Insects infesting legumes in Bahia [trans. title], G. Boitdae (Bol. Lai. 
Path. Veg. IBahia), No. 9 (1930), pp. 83+III, figs. 50).—An account of the 
legumes cultivated in Bahia (pp. 3-12) is followed by a discussion of their 
important enemies, particularly insects. 

Mushroom insects: Biology and control, C. A. Thokas (Pennsylvania Sta. 
Bui. 270 (1931), pp. 42, figs. 2i).—The author here presents a summary of 
present knowledge concerning mushroom insect pests, including control meas¬ 
ures. The information is said to have been obtained from personal experimen¬ 
tal work, published contributions by other investigators, and from spawn pro¬ 
ducers and mushroom growers. Ten species are listed as of major importance, 
namely, the mushroom mite (Tyroglyplius Imtneri Osb.), long-legged mite 
(lAnopodes antennaepes Banks), mushroom spilngtail (AcJiorutes annatus 
Nic.), silvery sprlngtail (Lepidocyrtus cyaneus TuUb.), four fungus gnats (Neo- 
sciara pauclseta Felt, Sciara coprophila Lintner, 8 . multisetaFelt, and fif, agraria 
Felt), and two manure flies (Aphiochaeta allidihaltcris Felt and A. agarici 
Lintner). As minor pests, mention is made of eelworms (Nematoda), which 
may occasionally be injurious; sowbugs, including Porcellio laevis Koch and 
related species (Crustacea), the "looper” caterpillar Metalectra quadrlsignata 
Walk. (Noctuidae), and gall gnats of the family Cecidomyiidae or Itonididae. 
Following a key to the injuries caused by these pests, the prevention of infesta¬ 
tion and general methods of control, the pests, including their natural enemies, 
control measures, etc., are considered at some length. A bibliography of 63 
titles is included. 

[Work with cranberry insects at the Cranberry Substation], D. J. Oeow- 
EBY (Washington Col. Sta. Bui. 260 (1931), pp. €6-68). — A brief report is made 
of dormant spray experiments for the control of the oyster-shell scale and 
Putnam’s scale. In applications made February 2 at the rate of 900 gal. per 
acre good control was obtained in plats where Kleenup Miscible Oil 8.5 per cent 
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and Standard Oil No. 7 emulsified with ** cresoap ” were used. Equally good 
control is said to have been obtained in a plat treated with lime-sulfur. AH 
the oils used gave a high percentage kill of the fireworm eggs, but the hatch on 
the lime-sulfur plat was normal. Injury to buds was about 25 per cent more 
in the plat sprayed with Orthol K Medium than in the plats sprayed with 
Kleenup Miscible or Standard Oil No. 7. where the injury was not serious. The 
percentage kill of fireworm eggs was as high in the plat sprayed with Orthol 
K Medium as in the plats where the heavier oils were used. 

In field tests in which applications of miscible oils at 2 and 3 per cent actual 
oil content were made the first week in February, no injury to the buds was 
noted in plats sprayed with the 2 per cent oil, while about 10 per cent injury 
was the average in the acreage sprayed with the 3 per cent strength. The aver¬ 
age kill of fireworm eggs was about 75 per cent where the 2 per cent oil was 
applied and about 80 per cent where the 3 per cent was used. Oils of the same 
viscosity as the above when applied in a quick-breaking emulsion gave serious 
injury in all plats; in some the injury amounted to 75 per cent of all fruit buds. 
It is concluded that a 2 per cent miscible oil spray applied in January or Febru¬ 
ary and in sufficient quantities to wet the undersides of the cranberry leaves is 
very valuable for control of the cranberry fireworm. 

In work with summer sprays no advantage was observed in the use of the 
miscible oil as a summer spray over the quick-breaking type. Good control of 
oyster-shell scale in the migratory stage was obtained as in the previous tests 
by the use of nicotine-oil or pyrethrum-oil combinations. This proved to be 
the most satisfactory method for controlling oyster-shell scale in the cranberry 
bogs. More than 1 per cent oil applied when the berries are Just set will 
cause a high percentage to shrivel or drop. All the commercial oils tested dur¬ 
ing the season were found satisfactory for use in combination with nicotine 
or pyrethrum. 

In work with spreaders or stickers, used with most sprays, crystal potassium 
oleate was found to be the best spreader used with nicotine sulfate. Better re¬ 
sults were obtained where nicotine and crystal potassium oleate were used 
than where nicotine and fish-oil soap or nicotine with other combinations 
was used. 

Reporting upon pyrethrum sprays, it is stated that at least two-thirds of 
the local cranberry bogs were sprayed during the season with pyrethrum. 
Better results were obtained where Evergreen was used by adding a 1 per cent 
oil emnlslon and a quart of Del Monte spreader to each 100 gal. of spray. Fish 
oil as a spreader gave poor results both with lead arsenate and barium fluosili- 
cate. Berries in the plats where fish oil was used were blemished and in some 
cases deformed. Where the fish oil was emulsified by adding cresoap no injnry 
was noted. 

In control work with the cranberry fruit worm, in which the egg parasite 
Trlcliogravima mimtum Riley was liberated on the bogs, only about 10 per 
cent of the eggs appeared to be parasitissed under control conditions, due pri¬ 
marily to their inability to penetrate and oviposit within the fruit worm eggs. 
The best results from insecticides were obtained by spraying with Evergreen 
1 to 400 plus 0.76 per cent summer oil or with nicotine 1 to 400 plus 16 lbs. 
of crystal potassium oleate soap when the moths were emerging during July. 

Handbook of citrus insect control for R. S. Wogltjm et al. (Calif, 

Frwit Qrowers Exoh,, Los AngeleSy Bui, 8 ( 1931 ), pp. This is a re¬ 

vision of the accounts previously noted (B. S. R., 64, p. 242). 

Chemistry of oil sprays, K. Geoves and J. L. St. John (Washington Col, 
Sta, Bui. 260 ( 1931 ), p. 22), —^Variations in the properties of the minerals used 
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in spray combinations were found to be insuflScient to account for any differ¬ 
ences in soluble ai*senic formation, these apparently being due to a variation 
in the amount of ammonia present in the emulsifier. In a study of the effect 
of ammonia on commercial lead arsenates, it was found that the ratio of the 
quantity of ammonia present to the soluble arsenic formed is a constant. The 
soluble arsenic content of an oil spray combination can be estimated if the 
ammonia content is known. 

Fumigation research in Florida, A. F. Camp and R. J. Wilmot (Fla, State 
Plant Bd, Mo, Bill., 15 (1930-31), No. 5-8, pp. 1-35, figs. 27).—An investigation 
of fumigation, applied as a quarantine measure, of nursery stock, etc., showed 
failure to obtain insect kill to be primarily due to low concentrations of the 
gas. “Fui'ther im estigations showed that the low concentrations are largely 
due to leakage of the gas out of the fumigatorium and to absorption by the 
load, both of these losses being very large. Irregular results in obtaining insect 
control were found to he due largely to a lack of penetration of the gas into the 
load. Methods of offsetting these difficulties are reported, including a metal 
fumigatorium with an agitating system and a fractional method of applying 
the fumigant so as to compensate for absorption.” 

Report on some tests of the use of a new cyanogen product in ship 
fumigation, 0. L. Willlvms (Pul, Health Rpts. [17. iS.], (1931), No. 85, 

pp. 2048-2059, pis. 13).—On the basis of tests conducted there is said to be little 
to choose between hydrogen cyanide discolds and Zyklon for the purpose 
of fumigation of ships. 

The air jet hydrocyanic acid sprayer, C. L. Williams (Pul. Health Rpts. 
[U, B,], 46 (1931), No. 30, pp. 1755-1761, pis. 2, fig. 1).—The author reports 
upon the use of the air Jet sprayer for the application of hydrocyanic acid. 
The apparatus works well over a considerable range of pressures, but is most 
effective when the HCN is supplied under a pressure of from 76 to 100 lbs. 
and the air from 100 to 200 lbs. 

Experiments with certain fumigants used for the destruction of cock>* 
roaches, J. R. Ridlon (Pul. Health Rpts. iU. S.], 46 (1931), No. 28, pp. 1623- 
1636). —The details of fumigation work with cockroaches are presented In 
tabular form. It was found that Zyklon-B and liquid hydrocyanic acid with 
6 per cent chloropicrin probably have equal lethal effect and are effective in 
killing roaches in the propoition of 60 gm per 1,000 cu. ft. during a 2-hour 
period, which is the usual time of exposure for an empty vessel. 

Effect of fumigation on cockroaches on ships, 0. L. Williams (Pul. Health 
Rpts. [17. S.], 46 (1931), No. 29, pp. 1680-1694)- —^The details of fumigation 
with liquid hydrocyanic acid against Blatella gemianica are reported, princi¬ 
pally in tabular form. 

The bionomics of some Malayan Rhynchota (llemiptera-Heteroptera), 
K C. E. Millee (Straits Settlements and Fed. Malay States Dept. Agr., Sci. 
Ser. No. 5 (1931), pp. [i3+7-}2, figs. 142).—-Among the more important Heterop- 
tera noted are Brachyplatys sulaeneus Westw., attacking several leguminous 
plants; JEJusarcocoris veniralis Westw. and Antestia degenera Walk., attacking 
jn.ee) Euiydema pulchrum Westw., attacking kohlrabi and mustard; the southern 
green stinkbug (Nezara vlridula L.), attacking plants belonging to at least 17 
families comprising 36 species; N. viridula L. torquata F., attacking Crotalaria 
striata; Piezodorus rulrofasoiatus F., attacking legumes; Menida varipennis 
West, attacking rice; Pycanum ponderosum Stftl, found attacking several 
garden plants; Tetroda histeroides F., attacking rice and occasionally kapok; 
Derepteryio chinai n. sp., attacking two species of wild raspberry; OohrocJiira 
r»broHncta n. sp., Anoploonemis phasiana F., and Aoanthooorls soalrator F^, 
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whlcli attack several host plants; Oletus puncHger Dali., attacking rice and 
sugarcane; 0, trigonus Thunb., attacking widely separated genera of plants of 
Gramlneae and Amarantaceae; and Riptortua linearis F. and J2. pedestria F., 
both attacking a number of important host plants. 

A list is given of the plant hosts with the English and Malayan common 
names, followed by a list of 72 references to the literature. 

Cold storage as a means of destroying mealybugs on fruit, A. 0. Bnowira 
(Calif. Dept Agr. Mo. But, 20 (19S1), No. 5, pp. 219-229, figs. 3). —^This is a 
review of the present status of knowledge of the subject. 

Field key for the determination of some of the common mealybugs 
infesting nursery stock In California, A. J. Basiitqeb (Calif. Dept Agr. Mo. 
Bui. 20 (1931), No. 2, pp. 189-193, ftps. 8). —^This contribution from the Cali¬ 
fornia Citrus Experiment Station, consisting of an annotated key to the 
mealybugs commonly found infesting nursery slock in California, is accompanied 
by a photographic reproduction of each of the eight species. 

A report of the coccids infesting avocados In California, with special 
reference to Chrysomphalus dictyospermi (Morgan), D. B. Magkie (Calif. 
Dept Agr. Mo. Bui., 20 (1931), No. 7, pp. 419-i41, figs. 4). —^The author presents 
the results of a survey to determine the relative numerical abundance of this 
and other coccids attacking avocados in San Diego, Orange, Los Angeles, 
Ventura, Santa Barbara, San Bernardino, and Riverside Counties, an area 
comprising practically all commercial avocado plantings In the State. 

The Indian pod borer, D. B. Mackie (Calif. Dept Agr. Mo. But, 20 (1931), 
No. S, pp. 284, 235, flg. Jf).—An account of a very destructive pyralid moth borer, 
Mai^ca testulalis Gey, which has been introduced from the Orient and become 
natural zed in Cuba and which has transferred its attention from the mungo 
beau to the Lima bean. In its new home the pest is perhaps the greatest 
detriment to the more extensive culture of this bean of any species of insect 
known. 

The pistol-case bearer, E. Gould (Wesf Virginia Sta. But 246 (1931), pp. 12, 
figs. 10). —^This is a report of a study conducted largely in the spring of 1929 
of the life history and control of the pistol case bearer, which first came to the 
attention of the station in the season of 1927 when it began to assume serious 
proportions in an orchard near Charles Town, W. Va. The pest has since 
increased to such an extent in certain orchards in the eastern panhandle of the 
State as to rival the codling moth in destructiveness. 

A list is gi’sen of 11 forms of parasites reared from the pest, several of which 
appear to be new to science. It has been found very difficult to control, the 
usual spray program, even with modifications of the materials used, having 
thus far failed. It was found that a degree of control which probably will at 
least prevent its increase in abundance has been secured by the use of a com¬ 
bination of nicotine sulfate, 1 part to 800 parts of water, with 0.5 per cent 
Penetrol, applied Just after the hatching of the eggs in July, It is pointed 
out that the utmost thoroughness in the application of this material has been 
found to be necessary if a satisfactory degree of control is to be obtained. It 
is recommended that special sprays to keep down the numbers of the insects 
be applied in orchards where it seems to be Increasing although not yet present 
in destructive numbers. 

Preliminary report tapon the infestation and general status of the Euro¬ 
pean corn borer in western New York, H. N. Bajitley and L. B. Scott ( U . 8 * 
Dept Agr. Circ. 197 (1931), pp. 22, figs. 2). —^Thls circular is said to have been 
prepared in response to many requests for Information concerning the annual 
changes in intensity of the European com borer infestation in the western New 
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York area. Following a brief introduction and a history of the western New 
York infestation, accounts are given of the method of making infestation 
records, including the infestation of corn plant, corn stubble, and corn ears; 
the progress of infestation, 1920 to 1929, inclusive; seasonal planting; estab¬ 
lishment of larvae; and host plants listed in western New York, 1920-1929. 

The findings fail to Indicate that any type or variety of corn is particularly 
susceptible to corn borer attack, although it appears that early planted com, 
regardless of the type and variety, is more severely attacked than corn planted 
in late May and early June. Preliminary observations made during 192G and 
1927 Indicated that approximately 15 full-grown larvae were produced from 
every 100 eggs deposited. 

Damage to tomatoes in southern California by the tomato pin worm 
and the potato tuber moth, R. R Campbell and J. 0. Elmobe {Calif, Dept. 
Agr. Mo, Bui,, 20 {19S1), No, 7, pp, 458-4dd),—-This is an account of damage by 
Qnorimosch&iaa lycoperMella Busck, commonly known in California as the 
“pinworm,*’ which has leaf mining, leaf folding, and stem boring habits but 
does far greater damage to tomatoes by injuring the fruit. This injury to fruit, 
consisting of small “pinholes,** is produced by the young larvae. The eggs 
are laid singly or in clusters of from three to six on the leaves and fruit, into 
which, soon after hatching, the larvae bore. In case of leaf injury the young 
larva acts at first purely as a leaf miner. After a few days the diameter of 
the larva becomes greater than the thickness of the leaf and it emerges from 
the mine, rolls or folds an edge, or the whole leaf, and feeds within the fold. 
In the case of fruit injury, the larva apparently enters near the spot where 
the egg was deposited, causing the pinhole. The larvae have also been ob¬ 
served boring in tomato stems late in the season where infestations have become 
very heavy. 

No satisfactory control measure has as yet been discovered. 

The control of the cutworm, H. Wilkinson (Kenya Colony Dept, Agr, Bui, 
12 (1931), pp, $),—A brief practical account. 

A substitute for lead arsenate, E. J. Newcomer (Better Fruit, 25 (1981), 
No, 10, pp, 7, 8), —^Attention is called to the value of fluoilne compounds in 
combating the codling moth, several having proved equal to lead arsenate, of 
which barium fiuosillcate and cryolite are available in a form suitable for use. 

A comparison of the eii'eci of various substances upon larvae of Aedes 
aegypti, R. C. Shannon and M. Fkobishee, jb. (Amer, Jour, Hyg., H (1931), 
No, 2, pp, 4^5-432).—Tlie effects of over 50 substances, tested by placing larvae 
of the yellow fever mosquito in various concentrations of the test substances 
and ob&er\ing the length of time required for death to ensue, are reported 
upon in tabular form. 

Water courses as a possible element in the early spread of the walnut 
husk*fly in southern California, K. L, Wolfe (Calif, Dept, Agr. Mo, Bui., 20 
(1931), No, S, pp, 230-233, fig. i).—A general discussion of the subject in which 
it is suggested that flood watei’s rushing down from the San Gabriel Moun¬ 
tains may have been responsible for the original distribution of the pupae 
of the walnut husk fly Rhagoletis suavis oompleta Cress, in walnut orchards 
of Los Angeles and San Bernardino Counties. 

Typhus fever: A virus of the typhus type derived from fleas collected 
from wild rats, R. E., Dtee, A. Rumbeich, and L. F. Badger {Pub. Health 
BpU, [U. 8,1, 46 (1931), No. 7, pp. 3S4-3S8). —^“Inoculation into guinea pigs of 
fleas removed from rats which had been trapped at a typhus focus resulted 
in the establishment of a strain of virus which produced a typhus-like reac¬ 
tion in guinea pigs. Monkeys and rabbits developed agglutinins for B[aoillue"l 
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protem Xj» (type O) following inoculation with this strain of Tlrus. Guinea 
pigs which had recovered from an attack of endemic typhus produced by the 
Wilmington strain of virus were apparently immune to a subsequent inocula¬ 
tion with the strain of virus recovered from the fleas.” 

Typhus fever: The rat flea, Xenopsylla cheopis, in experimental trans¬ 
mission, E. E. Dyer, A. Exjmreich, and L. F. Badger {Puh. Health Bpts. lU. iSf.], 
46 (1931), No, 32, pp, 1869, ISW), —^The experiments here reported confirm the 
earlier findings of the authors incriminating the oiiental rat flea, as above 
noted. 

The Mexican bean beetle in Oonnecticut, R. B, Fiuend and N. OTubner 
(Connecticut State Sta, Bui, 332 (1931), pp, 71-108, figs, 14), —^This general 
account of the Mexican bean beetle in Connecticut is based upon a review 
of the literature, in connection with a list of 35 references, and biological 
and control studies conducted by the authors in 1931. 

The studies have shown that the adult leaves its hibernating quarters late 
in May and early in June and lays its eggs on the leaves of bean plants. 
Both adults and larvae feed extensively on the foliage. The total develop¬ 
ment period from egg to adult requires from 33 to 39 ^ays, and the total 
larval period is from 19 to 22 days in duration. The first generation of adults 
occurs from the middle of July until the last of August, and the second gen¬ 
eration of adults occurs from the first of September until frost These second 
generation adults hibernate under litter near the bean fields. A partial third 
generation may develop. 

The climatic conditions in Connecticut appear to be favorable to the life 
of the bean beetle, and an abundant food supply is available. Certain parasitic 
and predacious enemies prey upon the beetles to a limited extent, but no 
gi*eat degree of control is exercised. Gultui’al methods and insecticides must 
be relied upon to protect the plants. It is concluded that when properly 
applied magnesium arsenate, either as a spray or dust, and barium fluosilicate, 
applied as a dust, will give good results. Other commonly used arsenicals 
injure bean foliage. The use of pyrethrum-soap sprays is recommended under 
certain conditions. 

Brief mention is made of other insects injurious to the foliage of beans. 

Dusting for boll weevil control, C. H. BRAimoN (N, 0. Agr, Col, Ext, Oirc, 
186 (1931), pp, 8, flge. 6), —^This is a practical account 

The control of fli‘o ants in the Dower Rio Grande Valley, S. W. Clark 
(Texas Sta, BuL 435 (1931), pp, 12, figs, 4).—The fire ant, which ranges from 
the south and southwestern United States into tropical America and on the 
Pacific coast northward into British Columbia, causes severe injury to young 
citrus trees throughout the whole Lower Eio Grande Valley. In the investiga¬ 
tions here reported calcium cyanide dust applied to the nests gave a good 
measure of control, although there is some danger to the tree where the nests 
are close to the base and when the material is in the hands of inexperienced 
or careless operators. Poisoned baits, utilizing arsenicals as the active poison 
ingredient, were found ineffective under the conditions of the tests. Crude 
carbolic acid, creosote, and creolin compounds are not recommended by the 
author for use in protecting citrus trees from ants. Poisoned bait, incorporating 
thallium sulfate as the active poison, was very effective in the control of the ant 
under the conditions of the experiments. It is pointed out that the percentage 
of poison in the sirup i*ecommended (2 oz. per gallon of sugar sirup) is the 
lowest which should be used to obtain satisfactory control, and that extermina¬ 
tion may be hastened by increasing the percentage of poison. After the ants 
have been killed the wounded areas of the trees should be cleaned and Bordeaux 
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paint applied. Particular care should be exercised in handling the thallium sul¬ 
fate, which is a deadly poison and should not be placed where children or ani¬ 
mals may have access to it. 

Rocky Mountain spotted fever (eastern type); Transmission by the 
American dog tick (Dermacentor variabilis) ^ E. Dyeb, L. F. Badgeb, and 
A. Eumeeich (P«b. Health Rpts. [U. 8.1, i6 UOSl)^ No. 2}, pp. UfiB-UilS, figs. 
7) .—The authors’ studies have led to the conclusion that the virus of the east¬ 
ern type of Rocky Mountain spotted fever is preserved in the body of the 
American dog tick through at least one month. 

Expansion of investigations on tick-borne diseases by the United States 
Public Health Service, R. R. Spencee (Puh. Health Rpts. iU. 8.], 46 {1981), 
No. 36, pp. 209't-2101 ).—In this review of the work under way it is pointed out 
that Dermacentor andersoni transmits to man by its bite no less than four 
diseases, including Rocky Mountain spotted fever, tularemia, tick paralysis, and 
Colorado tick fever. 

Notes on ticks and tick eradication {Kenya Colony [Dept. Agr.l Bui. IS 
{1931), pp. 16 ).—^An account of the ticks common in Nairobi and their eradica¬ 
tion thi'ough dipping. 


ANIMAL PEODTICTION 

[Nutrition studies at the Wasliington Station] {Washington Col. 8ta. Bui, 
260 {1931), pp. 19, 20, 23, 24 )-—^The results of two studies are noted. 

The biological value of the proteins of alfalfa leaves and stems and diges¬ 
tion coefficients of nutrients in stems and leaves, J. Sotola.—^Additional in¬ 
formation dealing with the composition and digestibility of second-cutting 
alfalfa hay has been obtained in this study, using the same procedure as in 
work previously noted (E. S. R., 64, p. 656). 

Poultry nutrition, J. L. St. John, O. Johnson, 0. Kempf, and H. Gerritz.— 
No variations in the endogenous and metabolic nitrogen were found during 
the first 12 weeks of a chick’s life that could be correlated with age. Feeding 
chicks a basal ration with a high biological value and supplementing with 
fish meals showed that 15 per cent of protein furnished from this source was 
the most efficient level, with 12 per cent of protein practically as efficient. 
For maximum growth during the first 10 to 12 weeks of age, a protein level 
of 15 per cent should be used. There were indications of a definite relation¬ 
ship between the protein level in the feed, the date of sexual maturity, and the 
size of eggs produced. The calcium-phosphorus balance of the basal ration 
when no added minerals were fed was negative, and the addition of high levels 
of calcium and phosphorus did not increase the balance over moderate levels. 

Inspection of commercial feeding stuffs, 1931, T. G. Phillips, T. 0. 
Smith, and S. J. Fishee {Ncvo Hampshire 8ta, Bui. 259 {1981), pp. 60 ).—^Tbe 
usual report is given of the guaranteed and found analyses of samples of 390 
brands of feeding stuffs collected in the oflBiclal inspection for tlie year ended 
May, 1931 (B, S. R., 04, p. 366). 

Commercial feeding stufiPs, September 1, 1930, to August 31, 1931, 
F. D. PuLLKE, J. Sullivan, and S. D, Peabce {Texas Sta, Bui. 440 {1981), pp. 
205 ).—^The guaranteed and found analyses and the results of microscopic exami- 
ination of 2,703 samples of feeding stuffs officially Inspected during the year 
ended August 31,1981, are given (E. S. R,, 64, p. 757). 

Tame versus native pastures, 1931, E. E. Jacobs {lOhlahomal Panhandle 
Sta., Panhandle Bui. 85 {1982), pp. 8-13).*—Continuing this study (E. S. R., 65, 
p. 362), two Holstein heifers were placed on native pasture on June 6. 
On account of a poor start in the Sudan grass pasture heifers were not turned 
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on it until July 6. Both lots were continued on pasture to September 13. The 
heifers on native pasture made low but consistent gains, while the heifers on 
Sudan grass made much more rapid as well as consistent gains. The native 
pasture produced 18.5 lbs. of gain'per acre and the Sudan grass 36.9 lbs. per 
acre. 

Effects of chlorophyll on animals {Georgia 8ta, Rpt 1931, p. 32).—White 
rats were divided into 3 lots of 6 each and were fed a basal ration free from 
chlorophyll for 50 days. No additions were made to the ration of lot 1, the 
check lot, while in lot 2 10 mg and in lot 3 30 mg of purified chlorophyll were 
added to the ration of each rat daily. The results did not show any material 
or htnking effect from the use of chlorophyll in the ration, although there were 
indications that less feed was consumed per unit of gain in lots receiving 
chlorophyll. Apparently mo&t or all of the chlorophyll was passed out through 
the feces, probably alter changes by the digestive juices. 

The fasting metabolism of cattle as a base value of heat prodnction in 
the determination of the net energy of feeding stuffs, E. B. Fokbes, W. W. 
Bbaman, M. Krjss, B. W, Swift, et al. (Jo«r. Ag}\ Research [U. 5?.], 43 (1931), 
No, 11, pp. 1003-1014, figs, 2).—^A series of seven fasting experiments was con¬ 
ducted with two steers at the Pennsylvania Institute of Animal Nutrition. One 
steer was subjected to fasting four times and the other three times at inter¬ 
vals varying from 4 to 6 weeks. The fasting periods were of from 3 to 6 
days* duration, and each period was preceded by a preliminary period of at 
least 9 days during which the animals were kept on a plane of energy eauilib- 
^um. Alfalfa hay and corn meal were fed to one steer during the preliminary 
period and corn meal alone to the other steer. The animals were kept in a 
vespiration calorimeter during tlie last 2 to 6 days of the fasting period and 
were given water, but no salt or other mineral nutriment. At the end of the 
experiment the steers were killed, the contents of the alimentary tract removed 
and weighed, and the area of the hide measured. Heat production was meas¬ 
ured by direct calorimetry, checked by determination of the heat by the 
respiratory-quotient procedure. 

Heat production generally decreased continuously as the fast progressed, and 
no definite constant level of heat production was reached. If the routine meas¬ 
urement of heat production of fast is arbitrarily standardized as the heat pro¬ 
duction of the first 24 hours after the attainment of nonprotein respiratory 
quotient of fat, following the establishment of a protein and energy equilib¬ 
rium, it appears that true fast may be attained as early as the second day after 
the withdrawal of food and is certainly attained by the fourth day. 

The metabolizable energy and net energy values of corn meal when fed 
exclusively and in combination with alfalfa hay, E. B. Foebes, W, W. 
Beaman, M. Kriss, B. W. Swift, et al. (Jour, Agr, Research [U. /Sf.], ), 

No, 11, pp, 1015-1023),— purpose of tills study, conducted at the Pennsyl¬ 
vania Institute of Animal Nutrition, was to determine whether the energy 
value of a ration was equal to the sura of the separately determined energy 
values of its components. Metabolism studies were made with two steers and 
consisted of two maintenance periods on alfalfa hay alone, one maintenance 
period on corn meal alone, and one maintenance period on equal parts of 
alfalfa hay and com meaL 

It was found that the metabolizable energy value of corn meal was prac¬ 
tically the same whether fed alone or in combination with alfalfa liay, but 
the heat increment value of the corn meal wag much greater when fed alone 
than when fed in the mixed ration. These results mean that the net energy 
value of com meal in the mixed ration was greater than whop fed alona, 
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These results indicate that the net energy value of a feeding stuiC may differ 
according to the proportion in which It Is Incorporated in the ration. 

These results were interpreted to mean that the determination of consistent 
net energy values would require the presence of all nutrients, except those used 
for energy production, in optimum quantities and proportions. 

Beef cattle experiments (Georgia 8ta, Rpt. 19S1, pp, 29-Sl)- —In cooperation 
with the U. S. D. A. Bureau of Animal Industry, three lots of steers were fed 
for 112 days on a basal ration of cottonseed meal, cottonseed hulls, and a min¬ 
eral mixture. Lot 1 received a full feed of shelled yellow com, while in lot 2 
25 per cent of the corn was replaced with blackstrap feeding molasses and in 
lot S 50 per cent of molasses replaced a like amount of corn. The average 
daily gains in the respective lots were 2.4, 2.3, and 2 lbs. per head. Substi¬ 
tuting molasses for half of the corn was not satisfactory, but the molasses wos 
used to better advantage when only 25 per cent was included in the ration. 
More profitable gains were made during the first 84 days of the test than dur¬ 
ing the entire period. The returns per bushel of corn fed were 95, 86, and 61 cts. 
in the respective lots. 

Productive energy of feeds calculated from feeding experiments with 
sheep, G. S. Fraps (Texas 8ta. BuL 4S6 (1931), pp. 56). —^The productive energy 
of a number of feeding stuffs was calculated from 81 feeding experiments, in¬ 
cluding 336 lots of sheep, conducted at various experiment stations. Tlie pro¬ 
ductive energy was measured by the gain in flesh and fat when the feed was 
added to a ration a little more than sufficient for maintenance. 

On the average a pound of gain in wei^t by fattening she^ required 2.6 
therms of productive energy. The pounds of feed for 100 lbs. of gain were the 
measure of a ration as a unit and were closely related to the palatability of 
the feed. The digestible nutrients required for a pound of gain when sheep 
were fed mixtures made up of various proportions of corn and alfalfa increased 
as the gain in weight decreased. This was evidence of the lower value of the 
nutrients of alfalfa compared with corn since the energy in the gain increased 
as the gain increased. The productive energy required decreased as the gain 
decreased. 

The productive energy of corn fodder and of oat straw was gi*eater in bal¬ 
anced rations than in unbalanced rations, and this value of cottonseed meal 
and linseed meal was apparently greater when they were used to balance a 
ration than when used to replace another protein feed. The effect of a protein 
feed used to balance a ration may be greater than the productive energy of the 
concentrate itself. Grinding alfalfa to a meal added about 14 per cent to its 
productive energy. 

In scjjme cases the productive energy calculated from the feeding experiments 
agreed reasonably well with the productive energy calculated from the analyses 
and production coeificionts previously reported. In other cases the productive 
energy varied from the calculated values, and revised production coefficients are 
given for these feeds. 

[Studies with sheep at the Washington Station 1 (Washington Col. 8ta. 
Bui 360 (1931), pp. 19, 20, 21, 59). —Several studies are noted. 

Studies of toool grmoth, H. Hackedorn and J. Sotola.—Continuing this co¬ 
operative study with the U. S. D. A. Bureau of Animal Industry (E, S. B., 64, 
p. 860), a eS-months-old Eambouillet wether sheared for the first time produced 
a 76-lb. fleece. This wether had as good a body form as its mate sheared 
regularly, but was 20 lbs. lighter in weight. The fleece of a 71-months-old 
wether that had never been beared showed no signs of slipping. 

SteamrroUed barlep for pregnant ewes, J. Sotola and H. Hackedorn,—^A lot 
of 6 BamboulUet ewes was fed In metabolism crates on the following rations; 
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(1) Whole barley and alfalfa hay, (2) steam-rolled barley and alfalfa hay, 
and (3) alfalfa hay alone. The coefficients of digestibility of the nutrients in 
ration 1 did not materially differ from tlie coefficients obtained with ration 2. 
These results showed little benefit derived from steam rolling barley so far as 
digestibility of the ration was concerned, but calcium and phosphorus balance 
studies showed a slightly favorable effect from steam rolling on mineral metab¬ 
olism. 

The nutritive value of range grasses, R. McCall.—chemical analysis of blue 
bunch grass {Festuca idahoensis) showed that on the average it contained 12.3 
per cent of water, 14.6 per cent of ash, 4.62 per cent of crude protein, 27.18 per 
cent of crude fiber, 2.65 per cent of fat, and 38.66 per cent of nitrogen-free ex¬ 
tract. When young, this grass contained as high as 18.36 per cent of protein 
on the air-dry basis with a moisture content of 5.31 per cent. Digestion trials 
with 6 lambs showed this grass to have the following coefficients of digestibility: 
Dry matter 42 per cent, crude protein 21 per cent, crude fiber 55 per cent, 
nitrogen-free extract 49 per cent, fat 33 per cent, and ash 2 per cent. 

ILamd feeding at the Irrigation Branch Buhstation'], H. P. Singleton.—^In 
this test lambs were fed in 14 groups of i6 head each. Corn, wheat, and 
barley were found to be superior to oats, and early-maturing native corn was 
equal to eastern corn for fattening lambs. As supplements to a grain and 
hay ration, potatoes, corn silage, and cull apples ranked in the order named. 
The chief value in chopping alfalfa hay was the saving in waste and in labor 
of feeding. 

[Experiments with swine at the Georgia Station] (Georgia Bta. BpU 19S1, 
pp, 28, 29). —The results of two studies are noted. 

[Protein supplements for siolne].—In this test 2 lots of 10 pigs each, aver¬ 
aging 135 lbs. per head, were fed white corn and a protein supplement for 91 
days. In lot 1 the pigs received tankage and in lot 2 a mixture containing 50 
per cent of cottonseed meal. After 10 weeks of feeding the animals in lot 2 
showed evidence of vitamin A deficiency, characterized by staggering gait, 
unthrifty appearance, and failure to make normal gains. This condition was 
especially noticeable in the smaller individuals. No such symptoms appeared 
in lot 1. The slower gaining animals in lot 2 did not show any marked dif¬ 
ference in hardness of fat when compared with those in lot 1, 

Effects of heavy irradiation with ultra-violet. —^Evidence accumulated in a 
test with Chester White pigs indicated that ultra-violet irradiation could be 
successfully substituted for sunshine. There were also indications that ex¬ 
cessive irradiation was harmful. There were no Indications that dark ^in 
color gave adequate protection against excessive irradiation. 

In checking this work with guinea pigs the evidence was more conclusive of 
the harmful effect of excessive irradiation. Dermal pigment was observed 
on white spotted areas which apparently was stimulated by Irradiation and 
which was believed to afford some protection against the irradiation. Animals 
having the hair clipped from the backbone were especially susceptible to 
irradiation as evidenced by poor growth and lack of vigor. These animals 
were apparently shorter lived and succumbed more readily to disease. 

[Swine studies at the Washington Station] (Washington Ooh Sta. Bui. 260 
(1931), pp. 21, 73, 74). —^The results of two studies are noted. 

Oull peas compered with ianhage as protein sources, C. W. Corbin.—In 
this test two groups of 12 pigs each, averaging about 91 lbs. per head, were 
fed. Lot 1 made an average daily gain of 1.9 lbs. per pig and required 348 
lbs. of a mixture made up of 84 per cent of wheat, 11 per cent of tankage, and 
5 per cent of alfalfa meal per 100 lbs. of gain. Lot 2 made an average dally 
111814—32-6 
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gain of 1.4 lbs. per pig and required 380.6 lbs. of a mixture of 49 per cent of 
wheat, 46 per cent of peas, and 5 per cent of alfalfa meal per 100 lbs. of gain. 
After 40 days, the pigs in lot 2 did not make economical gams and were diflScult 
to keep on feed, and these faults were more pronounced after from 60 to 60 
days’ feeding. 

Eogging-oft of waste peas lat the Pacific ’Northwest Soil Erosion Sub¬ 
station}, W. A. Rockie and P. C. McGrew.—Hand-harvesting 44 checl?: plats 
of field peas after they had been gone over with a combine showed that on 
the average 473 lbs. of peas per acre remained untouched in the field. A groap 
of 76 head of pigs were marketed after 76 days’ grazing on such pea fields with 
a net gain from waste peas of 61 lbs. per head. 

[Mule feeding tests at the Delta Substation], W. E. Atebs (Mississippi Sta. 
Bpt, 19$1, p. 55), —Over a 5-year period results indicated that from 1.5 to 2 lbs. 
of cottonseed meal per mule per day reduced the cost of the grain ration and 
Improved the condition of the animals. Chopping sagrain stover reduced the 
amount consumed by a 1,250-lb. mule from 11.5 to 9.2 lbs. per day, and mules 
fed the chopped stover maintained their weight better through 3 feeding periods 
to the extent of 79 lbs. per mule. Self-feeders for grain with a limited supply 
of roughage increased grain consumption about 3 lbs. per day, but mules so ted 
stayed in good condition. Sagrain and soybean pasture were the cheapest feeds 
for mules from the middle of July until the end of December. 

[Poultry experiments in Mississippi], G. R. Sipe (Mississippi Sta, Rpt 
1951, pp, 48-50). —^These studies have been continued (E. S. R., 64, p. 665). 

Charcoal in the ration for laying hetis, —^In this test 4 pens of 15 White 
Leghorn hens each were fed the same basal ration for 8 months. In addition 
the respective lots received charcoal at the rate of 1 per cent, 2 per cent, 
ad libitum, and none. The average production per bird was 86.3, 65.8, 89.2, and 
105.8 eggs, and the average mortality was 13.3, 20, 6.7, and 6.7 per cent, 
respectively. 

Cottonseed meal for laying hens. —^Protein in the form of meat scrap was fed 
to 4 lots of 16 White Leghorn hens each for 9 months, while 4 similar pens 
received cottonseed meal. The meat scrap pens consumed 3,106 lbs. of feed and 
produced an average of 89.1 eggs per bird, while the cottonseed meal pens ate 
3,126 lbs. of feed and each bird laid an average of 88.6 eggs. The mortality 
was the same in both groups. The feed cost for the cottonseed meal groups was 
$3.61 less than for the meat scrap groups. 

Cottonseed meal for broiler production. —^A test covering a period of 8 weeks 
was conducted with 4 lots of 250 chicks each. Lot 1 received a standard basal 
diet, and in the other lots 10 per cent of cottonseed meal replaced a like amount 
of corn gluten meal, meat scrap, and dried buttermilk, respectively. The 
initial weight was approximately 20.6 lbs. per pen, while the final weight was 
126, 100, 109, and 92 lbs. for the respective pens. Mortality was high In all 
lots so that the results were not conclusive. Lots 3 and 4 did not eat their 
feed readily, while lots 1 and 2 consumed all of their feed. 

Cold storage ewperiment with Mississippi eggs. —^The loss on Mississippi first- 
(dass eggs after storage for nearly 6 months was insignificant, 

[Poultry studies at the Washington Station] (Washington Col. Sta. Bui. 
260 (1931), pp. 60-52), —Several studies are noted. 

Breeding and selection, J. S. Carver and D. Boucher.—In this study, covering 
the period from 1926 to 1929, inclusive, a significant positive correlation was 
found between maturity and weight of the first few eggs, and between mean 
age of maturity and body weight of White Leghorn pullets. No relationship 
^PPOared to exist between maturity and mean weight of eggs for the pullet 
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year. Earlier maturing birds laid a larger number of eggs up to March 1, 
Best production was secured from pullets matured in from 155 to 176 days. 

Watery whites, J. S. Carver and D. Brazie.—Eggs collected three times 
daily, dipped immediately in cold mineral oil, and stored under ordinary room 
conditions at an average temperature of 65® F. were in the same condition after 
7 days as when placed in storage. Eggs that remained in the hen house at 
from 80 to 90® for 5 hours became watery. Individual hens laid eggs that were 
watery, while other hens under similar conditions laid eggs with normal whites. 

Proton requirements of growing chicks, J. S. Carver, D. Brazie, and S. A. 
Moore.—Chicks were fed in 4 lots on rations containing 12.1, 14.8, 17.9, and 
22.9 per cent of protein, respectively, furnished in the form of herring fish 
meal protein. At 8 weeks of age the chicks in the respective lots weighed 378, 
628, 608, and 629 gm. 

Chicks fed for 12 weeks on a ration with 2 per cent of oyster shell flour 
and 2 per cent of steamed bone meal added weighed 951 gm. Another lot having 
6 per cent of bone meal added to the basal ration weighed 936 gm, or almost 
twice as much as the check lot receiving no minerals. All the check lot received 
the same amount of biologically tested cod-liver oil as the other lots, but made 
poor growth and 100 per cent of the birds had crooked keel bones, while this 
defect did not appear in any of the other lots. 

Poultry housing, J, S. Carver.—^The results of two years’ work showed that it 
was impossible to provide dry litter in houses under the climatic conditions at 
Puyallup by the use of an Insulated control ventilation house or by the use of 
an uninsulated roller curtain house, Tlie moisture on the floor was believed to 
be due to condensation brought about by the difference in temperature of the 
moisture-laden air in the room and the cooler temperature of the floor. 

Self-selection of feeds by hens, A. E. Tomhave and 0. W. Mumeoed (Be7a- 
ware 8ta. Bui. 174 (19S1), pp. 24)- —^This study was undertaken to determine 
whether yearling Leghorn hens could select the feeds necessary for maintaining 
health and production and whether they would vary their choice of feeds 
according to the rate of production. The birds were divided into two lots of 
100 each, and the check pen was fed an all-mash laying ration supplemented 
with germinated oats, oyster shell, and limestone grit. The other lot had access 
to 21 feed and mineral ingredients in separate containers during the 168 days 
of the test. 

The birds fed the mixed mash ate from 8 to 78 per cent more feed at various 
times during the test than did the birds allowed to select their own feed. The 
lower consumption of the latter lot was reflected In lower egg production, which 
was a little over half as much as the check group, and in some loss in body 
weight. Self-fed birds consumed a large proportion of carbonaceous feeds and 
did not eat enough protein or mineral feeds. An increase in production in the 
selective-feeding pen did not stimulate consumption of high-protein feeds, but 
did increase mineral consumption. Mortality was high, molting slow, and aver¬ 
age egg weight low in the self-fed lot as compared with the cheek lot E^s 
from the self-fed lot showed a slightly higher fertility and hatchability than 
did those from the check lot Changing the birds to a mixed ration Increased 
egg production and food consumption and decreased mortality. 

Digestibility by chickens of the constituents of the nitrogen-free extract 
of feeds, G. S. Fraps (Tearas Sta. Bui. 4S7 (mi), pp. 15).—The material used 
in this study was secured from work previously noted (B. S, B., 58. p. 868). 
The coefficients of digestibility were obtained in 122 individual tests with 24 
feeds, the results of which are given in table form. 
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It was found that sugars and starches were highly digested by chickens, while 
pentosans and residual nitrogen-free extract had a low digestibility. The 
pentosans of roughages or roughage materials were digested to a smaller 
extent than those of concentrates. On the average chickens digested sugars 
and starches to the same extent as sheep. The residual nitrogen-free extract 
was a little less digestible for chickens than for sheep, while the pentosans 
were only half as digestible for chickens as for sheep. 

The feed required to produce a dozen eggs, O. S. Willham {[0'hlahonia\ 
Panluindle Sta,, Panhandle Bnl, S5 {19S2), pp, 5-7).—Based on figures accumu¬ 
lated in connection with the five egg-laying contests held at the Panhandle 
Agricultural and Mechanical College, the amount of feed required to produce 1 
doz. eggs was calculated by months. The average feed required to produce 
1 doz. eggs per year for the 5 years was 2.4 lbs. of grain and 2.1 lbs. of mash. 

DAIRY rAEMHIG—DAIEYINa 

[Experiments with dairy cattle at the Mississippi Station], J. S. Moose 
(Mississippi Sta. Rpt 1931, pp. 28, 29). —^Two studies are noted. 

Birth weight of calves. —Continuing this work (B. S. R., 64, p, C71), the 
average birth weight of 163 Jersey male calves and 179 female calves was 51.9 
and 49.2 lbs., respectively. The average gestation period was 279.9 days for 
males and 279.3 days for females. The average birth weight of 55 Ayrshire 
male calves and 52 female calves was 71.9 and C7.3 lbs., respectiyelv. The 
average gestation period was 281.5 and 280.2 days for the male and female 
calves, respectively. 

Rome grown feeds for dairy cows. —A system of rotation of crops which will 
include dairying as an important part of the farming operations is being studied. 
A 14-acre plat was divided into 6 acres of pasture, 2 acres of meadow, 3 acres 
of grain, 2 acres of cotton, and 1 acre of silage crops. The crops were ar¬ 
ranged so that they would furnish all the feed needed by 4 cows. During the 
year the plats furnished 5,280 lbs. of hay, 3,4S0 lbs. of corn, 27,255 lbs. of sor¬ 
ghum silage, and 242 days of pasture. Because of dry weather conditions dur¬ 
ing the year the cows were fed an additional 2,142 lbs. of hay and 9,598 lbs. of 
grain. They produced on the average 7,447 lbs. of milk and 345.5 lbs. of fat. 

[Dairy cattle experiments at the Washington Station] (Washington Col. 
Sta. Bui. 260 (1931), pp. 27-29). —Several studies were noted. 

The effect of irradiation of the udders of dairy cows on the production of 
milk, hutterfat, and total solids, J. 0. Knott and H. L. Garver.—Irradiating the 
sides and rear of the udders of two groups of two cows each at a distance of 
65 cm for 20 minutes daily during alternate periods of 21 days each had no 
significant effect upon the quantity of milk produced or upon the butterfal or 
total solids content of the milk. 

The effect of irradiation of feeds of dairy cows on the production of milk, 
hutterfat, and total solids, J. 0. Bhiott and H. L, Garver.—Irradiation of the 
concentrated portion of the ration fed to two groups of two cows each at a 
distance of 26 cm for 10 minutes daily and feeding these irradiated feeds during 
alternate 21-day periods had no significant effect on the quantity of milk pro¬ 
duced or upon the butterfat and total solids content of the milk. The irradiated 
feed was a mixture of ground barley, ground oats, wheat bran, linseed meal, 
bone fionr, and salt. 

Dried apple pomace for milk production, J. 0. Knott, B. E. Hodgson, and B. 
V. BUlngton.—Dried apple pomace was compared with dried beet pulp in 3 
4-week periods, preceded by a 1-week preliminary period, and fed to 2 lots of 
5 cows each. The beet pulp was somewhat less palatable than the ax^e 
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pomace, but milk production was about 8 per cent higher when beet pulp 
was fed. There was a slight advantage in weight gains in favor of this feed. 

Baiaing dairy calves on dried skimmilk, J. 0. Knott, B. B. Hodgson, and B. 
V. Ellington.—Continuing this study (E. S. B., 64, p. 674), the average daily 
gain of 16 heifers from birth to 0 months of age was 1.3 lbs. per head. Two 
of the heifers which did not appear healthy or thrifty until they reached 
5 months of age decreased the average for the entire group. 

Efficiency of rotational grazing^ R. E. Hodgson, M. S. Grunder, and J. 0. 
Knott.—^In cooperation with the U. S. D. A. Bureau of Dairy Industry, a 

4- acre plat was divided into two pastures of equal area, one grazed continuously 
and the other divided into six equal plats, and the grazing was rotated. There 
was an advantage of 8.5 per cent in the production of 4 per cent milk in favor 
of the rotated grazing. The cows grazed in this manner also made 33.9 per 
cent more gain in live weight in spite of the fact that they received 28.3 per 
cent less dry matter per cow daily in the form of grass. 

[Experiments with dairy products at the Washington Station] (Wasking- 
ton Coh Sta, Bill, 260 (1931), pp, 25-27), —^The results of two studies, the second 
of which has been continued (B. S. R., 64, p. 676), are noted. 

The effect of tempoixiture of storage of acidophilus milk upon the number 
of viable organisms^ 0. 0. Prouty and H. A. Bendlxen.—^Numerous strains of 
Lactobacillus acidophilus were grown in pure culture in milk and the resulting 
product was prepared and frozen into sherbet. Quantitative determinations 
after 1, 2, 3, 6, and 7 days’ storage below zero F. showed a vai-ying resistance 
of the strains to such treatment. A greater reduction in numbers of organ¬ 
isms occurred in the sherbets with a high acid content. Approximately 30 per 
cent of the organisms of the more resistant strains remained viable after a 

5- day storage period. 

A study of the correlation betioeen cream quality as determined by various 
tests and butter quality, —^Part 1 of this study, proteolysis in milk and cream, 
by H. A. Bendixen and 0, 0. Prouty, showed no correlation between acid pro¬ 
duction and proteolysis as Indicated by ammonia and amino nitrogen 
accumulation. 

In part 2, protein decomposition studies in cream and butter, by Bendixen 
and B. 0. Welch, 12 samples of pasteurized sweet cream and 10 samples of 
sour cream were churned. The butters were scored after storage for 1, 3, and 6 
months. The sour cream and sour cream butter when fresh and after storage 
ran higher in amino nitrogen than sweet cream or sweet cream butter. The 
mean increase in amino nitrogen during storage was higher in sweet cream 
butter than in sour cream butter, but the minimum increase was considerably 
smaller and the maximum increase considerably greater with the sour cream 
butter. The average amino nitrogen of cream which made high-scoring butter 
was lower than that of cream wldch made low-scoring butter. The total nitro¬ 
gen content, the total soluble nitrogen content, the percentage of soluble nitro¬ 
gen of total nitrogen, and the curd content appeared to run lower in sour cream 
butter than in sweet cream butter. The proteolytic count of the cream and of 
the fresh butter showed no correlation to the score of either sweet or sour 
cream butter after 6 months’ storage. 

In the third phase of the study, methylene blue reduction in cream, by L. 
A. Black and Bendixen, it was found that acidity seemed to retard reduction 
and that bacterial activity was evidenced earlier by active reduction than by 
acid production* The methylene blue test alone was not an accurate index 
of the age or condition of cream. Lactic acid, proteolytic, and inert-forming 
and alkali-forming organisms had considerable reducing power, hut this power 



770 


HrPEEIMEKT STATION BEOOED 


tVol. 66 


was decreased by high acidity or by low numbers present in the culture or 
by both. 

The last phase, the adaptability of casein agar and bacto nutritive caseinate 
agar as media for study of proteolytic organisms in dairy products, by Ben- 
dixen and Welch, showed that caseinate agar gave higher bacterial counts 
than extract agar with all dairy products except storage butter. Casein agar 
gave higher proteoBtic counts on milk and storage butler than caesinate agar. 
Organisms which were proteolytic on casein and caseinate agar showed in¬ 
creases in foimol titration values, but not all of them increased the Foreman 
titration values nor the soluble nitrogen content of milk. Alkali-forming proteo¬ 
lytic organisms generally caused a larger Increase in soluble and amino nitro¬ 
gen than acid-forming proteoljtic types. Litmus milk tubes were usually a 
poor index of the proteolytic or caseolytic power of bacteria from dairy 
products. 

The effect of some southern roughages when fed with basic grain mix¬ 
tures on the fat constants, flavor, texture, and standing-up properties of 
southern butter, J. S. Mookk (Mississippi Sta. Bpt. 1931, pp. 2SS-27), —Con¬ 
tinuing this study (E. S. R., 64, p. 675), it was found that aKalfa hay, lespe- 
deza hay, good quality soybean hay, Johnson grass, and Bermuda grass pro¬ 
duced butter of equal quality and had no marked effect on texture. Sorghum 
and corn silages produced butter of equal quality. Differences in the scores of 
a single sample of butter by the several judges varied more than any effects of 
feeds. 

The cream from Jersey cows churned out quicker and cleaner than that from 
Ayrshire cows, and the butter of the former was firmer and easier to handle 
during warm weather than that of the latter. The refractive Index curve 
followed the iodine curve closely, and the melting point was independent of 
other fat constants. The Jersey butter was more resistant to pressure than 
was indicated by the melting point 

Cottonseed meal and the Jersey breed were found to be the most Important 
factors in bringing about noticeable firmness in butter. Wide changes in fat 
constants may be due to readjustments of the cow to new feed or to not con¬ 
suming enough of the new feed. Some cows showed more variation in fat 
constants than did others. 

Cream-standardization tables, 0. E. Williams (U, b'. Dept, Apr. Oirc. 199 
(1932), pp, 14),--In this publication the various calculations for standardizing 
cream with skim milk and with whole milk varying in fat content from 8.4 to 
4.8 per cent are presented in tabular form. 

Dry sMmmilk in ice cream, C. D. Dahle, C C. Walts, and J. I. Keith 
(Pemi^lDania 8fa. Bui, 211 (1931), pp, 27), —Continuing this study (E. S, R., 
66, p. 289), it was concluded that dry skim milk of “extra** grade could be 
used satisfactorily for supplying the serum solids needed in addition to those 
supplied by milk and cream. When spray process or vacuum roller process 
powders were used as much as 10 per cent of the total serum solids of a mix 
(11.7 per cent serum solids) could be supplied by the dry skim How¬ 

ever, only 8 per cent of the serum solids could be supplied by atmospheric roller 
process powder \sdthout seriously affecting the flavor. These amounts applied 
when fresh cream and milk were used to supply the butterfat and remainder 
of the serum solids of the mix. Spray and vacuum process powders were 
superior ftom the standpoint of overrun, freezing time, and quality to atmos¬ 
pheric roller powder for ice cream. 
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VETEBDSTAEY MEDIOUTE 

[Report of the division of veterinary science], J. W. BIalktts and 0. E. 
Sawteb {Wabhington Ool, Sta, Buh 260 (1981), pp, 52, 58). —^Reporting upon 
abortion work with cattle, it is stated that at the Western Washington Station 
the project commenced in 1923 was discontinued at the close of June, 1931, the 
only four infected cows remaining in the herd having been disposed of and 
the herd placed on an abortion-free basis. The work has shown that it is 
possible to control and eradicate the disease in a dairy herd by consistent 
blood testing, the proper segi-egation of reacting and nonreacting animals, 
and the enforcement of proper sanitary measures. 

The work with red water in cattle tailed to substantiate the view that this 
disease is produced by the oxalic acid in plants grown on acid soils, as ex¬ 
pressed by Hadwen in British Columbia in 1917 (E. S. R., 38, p. 4S6). 

[Forage poisoning dne to Glaviceps paspali on Paspalnm grass], M. 
Giegeb (Mississippi Sta. Rpt. 1981, p. 21). —^The author reports having separated 
the amorphous alkaloid from the oil of 0. paspali for the first time. This 
alkaloid was found to be very toxic, less than 0.1 gm proving fatal to the 
guinea pig. 

Hexylresorcinol in the treatment of human ascariasis, P. D. Lamson, 
E. L. Caldwell, H. W. Beown, and C. B. Wabd (Amer. Jour. Eyg., IS (1931), 
No. 2, pp. 568-575).—The authors have found that hexylresorcinol, given in 
crystalline form in hard gelatin capsules in doses of 1 gm to adults and 0.5 
gm to children on an empty stomach in the morning and followed by a purge 
of magnesium sulfate in 24 hours, removed between 95 and 100 per cent of 
the worms in the cases of human ascariasis treated. No symptoms of any 
importance followed these administrations. A dose of 0.5 gm removed 76 per 
cent of the worms from adults. The ascaricidal properties of hexylresorcinol 
are greatly reduced when this substance is given in a solvent such as vege¬ 
table oils or glycerin, or when food is taken just before or after treatment 

Methods for the isolation of Brucella abortus*, B. S. Heitby, J. Tbauh, 
and C. M. Habinq (Hilgardia [California Sta.], 6 (1932), No. 12, pp. 555-879, 
yipa. 7).—In this contribution the authors report upon the procedures followed, 
together with some experimental data, based upon several years* work by 
the station and other laboratories Interested in bovine abortion control. In 
a comparl‘i!on made of direct-culture methods with guinea pig inoculations for 
the isolation of B. abortus from milk, inoculations proved much more efll- 
cient The teclmic to be employed in the Isolation of B. abortus by guinea 
pig inoculation and by culture methods is described in detail. 

An attempt was made to determine the reliability of the three common 
criteria of infection in artificially inoculated guinea pigs, namely, agglutinin 
production, lesions, and spleen cultures. The relation of positive spleen cul¬ 
tures, agglutination titers over 1 to 25, and macroscopic lesions, in a total 
of 516 guinea pigs showing some evidence of infection, was 98.8 per cent, 
98.8, and 84.7 per cent, respectively. For this reason the spleen-culture indi¬ 
cation is considered the most reliable of the three. The incidence of B, 
abortus in the urine and blood of guinea pigs 6 weeks after Inoculation with 
infected material was observed. This organism was recovered in cultures 
of the urine in 22.6 per cent of 106 guinea pigs known to be infected, and 
the frequency of the organism in the urine of males was over three times 
that in the urine of females. B. abortus was also obtained in cultures from 
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the blood In 47.6 per cent of 126 guinea pigs known to be infected. There 
was no significant difference between the number of positive blood cultures 
obtained from the male and the female guinea pigs. 

A list is given of 21 references to the literature. 

The relation between specific and non-specific agglutination in the Bru¬ 
cella group, S. B. Pandit and G. S. Wilson {Jour, Uyg, [Londo/i], 38 {1B32), 
No. 1, pp. The authors report upon 117 strains of Brucella, belonging 

to different types and isolated from different parts of the world, that were 
examined by the thermoagglutincition, salt agglutination, acid agglutination, 
and specific serum agglutination tests. 

The results obtained by the thermoagglutination and the serum agglutination 
tests were in close agreement; there was a high degree of correlation between 
these tests and the acid agglutination test, and a rather lower correlation with 
the salt agglutination test. “ Generally speaking, a strain which is highly 
thermoagglutinable is frequently agglutinated by salt, is usually agglutinated 
strongly by acid, and reacts to a paramelitensis, but not to an abortus serum. 
A strain which is moderately thermoagglutinable is seldom agglutinated by 
salt, is frequently agglutinated by acid, and reads either with an abortus or 
a paramelitensis serum, or with both sera. A strain which is not thermoagglu¬ 
tinable is not agglutinated by salt, seldom reacts markedly to acid agglutina¬ 
tion, and is generally agglutinated by an abortus but not by a paramelitensis 
serum. There remain, however, a certain number of strains, particularly 
of the porcine and bovine abortus types which, though nonthermoagglutinable, 
Inagglutinable by salt, and reacting only with an abortus seium, yet show 
some degree of acid agglutination. Of the 12 porcine strains examined only 1 
strain was strongly thermoagglutinable; of the 47 bovine strains only 2 were 
strongly thermoagglutinable, a further 2 showing a milder degree of thermo- 
agglutinability; of the 47 melitensis strains 8 were strongly and 13 were 
moderately thermoagglutinable; while of the 11 paiMmelitensis strains 10 were 
strongly thermoagglutinable.” 

Isolation and cultivation of Mycobacterium paratuberculosis, D. J. Healv 
and W. W. Dimock (Ky. Acad. Bci. Trans., 3 (1927-1928), p. 30).—This abstract 
of a contribution from the Kentucky Experiment Station mentions the early 
successful attempts at cultivation and the authors' successful cultivation, tlie 
second successful attempt in America and the sixth time that the microbe 
was ever cultivated, and locates the microbe in its proper order, family, and 
genus. The original paper, read on May 7, 1927, is said to have described 
its cultural requirements and characteristics, also Its morphology and the diffi¬ 
culties encountered in its continued cultivation. 

The use of formalised virulent rinderpest blood as a vaccine, W. G. 
Beaton (Vet. Jour., 87 (1931), No. 677, pp. o30-532).—It was found in work in 
Nigeria that virulent rinderpest blood in contact with 3 per 1,000 formalin or 
3 per 1,000 formalin plus 10 per cent of tapioca, when inoculated in one dose 
of 10 cc or two doses of 10 cc at 4 weeks* interval, did not protect susceptible 
cattle tested 3, 4, and 5 weeks later with virulent blood. TbeF-e results are 
said to confirm the findings of Daubney (B. S. R., 60, p. 370) and Kelser (B. S. 
R.,60,p.270). 

Infectivity of shade-dried hides from rinderpest infected cattle, W. Q. 
Bbaton (Vet. Jour., 87 (1931), No. 677, pp. 532, 533).—The author found in work 
in Northern Nigeria that the period of infectivity of shade-dried hides from 
rinderpest-infected cattle reached at least 86 hours but not 48 hours. 

The relationship of pica In cattle to trypanosomiasis, W. Hendebson 
(Vet. Jour,, 87 (1931), No. 377, pp, 518-529). —^The author concludes that pica 
in Northern Nigeria bears a close relationship to trypanosomiasis of cattle. 
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The infection by trypanosomes causes an acidosis in the animal, with con« 
sequent upset of the alkali reserve of the blood. The excessive excretion of 
sodium and calcium during an acidosis can not be compensated by the amount 
of these elements in the herbage normally grazed by the cattle. The uncom¬ 
pensated loss ol sodium and calcium leads to a craving for salts containing 
these elements, and it is expressed by the showing of pica symptoms and 
signs. 

Arthritis in lambs (stiff lambs) {Montana Sta, Bui. 25S (19Sl)y pp. 8, figs. 
6 ).—brief practical account of chronic arthritis as a cause of stiff lambs on 
summer range. 

Foot-rot in sheep {2foutana Sta. Bui. 254 U9S1), pp. 11. figs. S).—A brief 
practical account of an infectious disease caused by Actmomycea neorophorue. 

Prevention of disease in young lambs {Montana Sta. Giro. 1S8 {1981), pp. 
14, flg^^ 7).—A practical summary of information dealing with i^ed sanitation, 
care of the pregnant ewe, necrobadllosis of the liver, joint disease, paralysis, 
dirt eating and wool eating, lamb dysentery, lamb pneumonia, sore eyes, stiff 
lambs, and blackleg. 

Control of gastrointestinal parasites of sheep by weekly treatments with 
various anthelmintics, W. H. Weight and J. Bozicevich {Jour. Agr. Research 
[TJ. S.}, 4^ (19S1), No. 12. pp. 1058-1069, figs. 2).—Comparative experiments 
With copper sulfate, carbon tetrachloride, and tetrachlorethylene in the treat¬ 
ment of sheep for the common stomach worm {EaemoncJma contortua) and 
other worms, conducted at Bethesda, Md., are reported upon. 

“ Weekly treatments for a little more than a year with 100 cc of a 1 per 
cent copper sulfate solution, 6 cc of carbon tetrachloride, or 5 cc of tetra¬ 
chlorethylene failed to remove all parasites present in sheep kept in email 
inclosures. Tetrachlorethylene gave the best results and produced no bad 
effects. Although total elimination of parasites was not possible, repeated 
anthelmintic treatment resulted in greatly reducing the worm burden of the 
sheep and maintaining it at a low level during the experiment. Two sheep 
receiving carbon tetrachloride died in 33 and 34 weeks, respectively, after the 
experiment was begun, apparently from the effects of repeated administration 
of the drug. It is therefore apparent that sheep can not be safely treated once 
every week with carbon tetrachloride. The weekly administration of tetra¬ 
chlorethylene or 1 per cent copper sulfate solution caused no harm to the 
sheep in th^'s experiment. 

“ Pathological changes in the livers and kidneys of the treated sheep could 
not be attributed to the action of the various anthelmintics. Chemical 
analyses of sheep livers indicate that there is a considerable storage of copper 
in the organ following the administration of copper sulfate solution. This 
storage apparently was not responsible for the production of toxic symptoms, 
and copper sulfate was found not to act as a cumulative poison. The repeated 
anthelmintic treatment with each of the drugs did not cause abortion in 
pregnant ewes. Lambs born of ewes in the experiment maintained a con¬ 
sistently low level of parasitic infestation, though untreated and kept on the 
same ground with the ewes.” 

These results Indicate that the attack against parasites of ^eep must be 
directed along lines in which the factor of degree of stocking on pastures is 
definitely taken into consideration and correlated with the factor of medicinal 
control. Combining the use of larger areas with weekly treatments with drugs 
which. In this paper, have been shown to be safe for sheep may result in 
eradication of the parasites. 
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Parasites of sheep and swine, M. 0. Hall (Vet. Alumni Quart, [OMo State 
Univ.l, 19 (19S1), No. 5, pp. 120-lSl).—This is a practical STimmary of informa¬ 
tion on the parasites of sheep and swine. 

Belation of Balantidinm coll infection to the diet and intestinal flora of 
the domestic pig, B. Schtjmakke (Amer, Jour. JSyg.y 13 {1931), No. 2, pp. 576- 
55 ^),—“la determinations made upon cecal material from 79 pigs it has been 
found that heavy infections with B, coli in the domestic pig were accompanied 
generally by an intestinal flora which contained greater numbers of aciduric 
organisms and lesser numbers of lactose fermenters and proteolytic anaerobes. 
The converse was also true; light infections with this protozoan were, in gen¬ 
eral, accompanied by a lesser number of aciduric organisms and a greater num¬ 
ber of lactose fermenters and proteolytic anaerobes. Although it has been 
found that high Infections with Balantidium were accompanied by a very 
slightly more acid reaction of the cecal content, it is doubtful that this finding 
has any significance. Large amounts of starch, both microscopic and macro¬ 
scopic, were found In the cecum of plas which had heavy infections with B. coli. 
Heavy infections of Balantidium in the pig were accompanied by a diet high in 
carbohydrate in the form of grain. This was manifested by the nature of the 
intestinal flora and by the presence of undigested carbohydrate in the Imme¬ 
diate environment of the parasite.** 

The swine fever outbreak of 1027—1928 in New South Wales, M. 
Henet, H. R, Seddon, and C, Blumer {Sydney: N. S. Wales Dept. Ayr., 1931, 
pp. 133, pU. i). —^Details of the outbreak of hog cholera in 1927 and 1928 in 
New South Wales are given in this mimeographed report. 

Some observations on experimental ascariasis in pigs, H. O. Morgan 
{Jowr. Eelminthol, 9 {1931), No. 3, pp. 121-123, fig. 1).—Five miscellaneous 
experiments on ascariasis in pigs are briefly reported. 

The kidney-worm of swine, Stephanurus dentatus, B. G. P[etebs] {Jour. 
Eelminthol., 9 {1931), No. 3, pp. 179-190; also Imp. Btir. Agr. Parasitol. [St. 
Alhans}, Notes and Memo. No. 3 {1931), pp. 12).~Thls is a summary of infor¬ 
mation presented in connection with a bibliography of six pages. 

Hereditary transmission of Piroplasma bigeminum in Rhipicephalns 
bursa; Persistence of the parasite in ticks nourished on horses [trans. 
title], E. Sebgent, A, Donatien, L. Pabeot, and F. Lestoquabd {BuL Soo. Path. 
Bxot., 2i {1931), No. S, pp. 195-198). —In experimental work in Algeria with 
the two-host tick B. Mrsa, the authors find that P, higeminum, which causes 
bovine piroplasmosis, la transmitted through the egg, larval, and nymphal 
stages to the adult even when the first host, on which the larval and nymphal 
stages are passed, is an unsusceptible animal such as the horse. However, the 
disease resulting from an infection transmitted after engorgement of the tick 
on an unsusceptible host is usually benign (E. S. R., 65, p. 776). 

Studies ou coccidiosis.—^I, The effects of coccidiosis upon the weights of 
chickens artificially inoculated during the seventh week, R. L. Mathew 
{Poultry Sci., 11 {1932), No. 1, pp. 3i-S9, figs. S). —^In studies at the Louisiana 
Experiment Stations it was found that the average weights of a severely in¬ 
fected lot of chickens are definitely affected by an epidemic of coccidiosis. Al¬ 
though the symptoms of the disease appear on the fifth and sixth days, the 
maximum difference in weight is not attained until about the tenth day after 
inoculation. These results seem to indicate that a single severe infection 
retards the growth of chickens for at least 12 weeks as compared with 
uninfected. 

The distribution of coccidial odoysts on a poultry farm in Maryland, 
X Andrews and H. Tsuohita {Poultry Sd., 10 {1931), No. 6, pp. 320-326).— 
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The authors found counts made of oocysts of various samples obtained on a 
poultry farm at Ohestertown, Md., to indicate that the oocysts are most numer¬ 
ous under perches, brooding canopies, in and around drinking fountains, and 
around food hoppers. As a control measure It is suggested that the birds be 
prevented from access to these sources of infection by the installation of suitable 
platforms of wire mesh to cover these heavily infected situations. 

The constancy of repeated agglutination tests in the diagnosis of pnl- 
lomm disease, J. Bielt {Catiad. Jour* Research, 5 (19S1), No. 6, pp. 
pi 1 ).—In the study conducted, a high degree of consistency was secured in 
retests of five groups of birds from various sources when tested from 2 to 22 
times. " The results of repeated agglutination tests were, except in a few cases, 
confirmed by the macroscopic appearance of the ovary and by bacteriological 
examination. Data show that positive reactors consistently react positive to 
the test, and that they seldom recover from pullorum infection. This is espe¬ 
cially true of birds that have completed the first laying year. With these very 
little variation can be expected in retests at short intervals. In the case of 
pullets that are Just starting to lay, a small percentage of reactors may throw 
ofC the infection and subsequently react negatively. 

« Nonreactors from an infected flock when left in contact with reactors in 
presence or absence of males may in later tests react positively. This Is gen¬ 
erally due to Infection through contact with infected birds, contaminated drop¬ 
pings, feed, water, or litter. These nonreactors, if kept isolated from reactors, as 
a rule remain negative. When such birds become reactors at subsequent tests, 
the possibility of recent infection taking place just before or after the first test 
is not excluded. Hence, nonreactors from infected flocks should be retested at 
short intervals. 

Suspicious reactors as a rule do not show marked variations in titer from 
month to month. It is impossible to predict whether a suspicious reactor will 
in course of time become a distinctly positive or negative reactor. With these 
birds, therefore, diagnosis must be done with care and the general condition 
of the flock taken into consideration. In an eradication program the bird has 
to be sacrificed unless it is very valuable, in which case several retests would 
need to he conducted before a final diagnosis Is made. 

**Male birds do not as a rule react in as high dilutions as females, conse¬ 
quently fluctuations in reaction from test to test are not uncommon. There¬ 
fore, particular care must be exercised in diagnosis in the case of male birds.” 

A comparative study of the tube, rapid serum, and rapid blood drop 
agglutination tests for the detection of white diarrhea, G. R. Sipe {Missis¬ 
sippi 8ta. Bpt. 1931, p. 51 ).—^In a comparative test made with 1,250 birds to 
determine the practicability and eflSciency of the three tests for pullorum 
disease, 266 fowls reacted positively to the rapid blood drop test, 285 to the 
rapid serum test, and 268 to the tube test. 

Etiological studies of blackhead (entero-hepatitis) in turkeys, J. P. 
Delaplane {Rhode Island Sta. Bui. 233 {1932), pp. 15, fig. i).—In the trans¬ 
mission experiments here reported it was ascertained that blackhead can be 
produced in young turkeys by the rectal injection of fresh, finely ground black¬ 
head liver. Birds free from intestinal protozoa and given such material were 
found to harbor the flagellate organism Histomonas meleagjMis. The ground 
diseased ceca of turkeys or chickens harboring no other protozoa than H. 
meleagridis were capable of infecting turkey poults when the material was 
Injected rectally into them. Both ceca of birds artificially Infected showed 
lesions of the disease in contrast to only one as is usually seen in naturally in¬ 
fected birds. Young chicks when infected with JT. meleogridis showed lesions 
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in their ceca similar to those seen in the ceca of turkeys suffering from the 
disease, and in some cases the birds developed liver lesions of the disease. 

On the occurrence of gapcworms in nestling starlings and adult fowls, 
D. 0. Morgan {Jour. Helminthol., 9 (1931), No. S, pp. 117-120). —brief ac¬ 
count of obsei’vations presented in connection with references to the literature. 

Hand-list of helminth parasites of the rabbit (Jour. HehniniUol., 9 (1931), 
No. 2, pp. 105-116; aim Imp. Bur. Agr. Paranitol. [8t. Alham], Notes and 
Memo. No. 2 (1931), pp. 12).—This is a compilation of the helminth parasites 
recorded from the common rabbit (Oryotolagus cuniculus = Lepus ouniculus), 
grouped under the four main classes, Trematoda, Oestoda, Nenuitoda, and 
Acanthocephala, and alphabetically arranged within each class. The list is 
presented in connection with a bibliography of four pages. 

Observations on the immunity response in experimental ascariasis in 
rabbits, W. K. Blaokie (Jour. Helminthol., 9 (1931), No. 2, pp. 91-96, fig. J).— 
A preliminaiy account is given of certain serological Investigations conducted 
with a rabbit fed on the embryonated eggs of Ascaris megalocephala. Applica¬ 
tion of the complement fixation test has shown that a definite immunity response 
occurs in the first five weeks of the infection. 

Myiasis in Jack rabbits, Lepus californicus texianus, E. A. Bobebts (Jour. 
Parasitol., 18 (1931), No. 2, pp. 102-104). —^This is an account of observations 
of myiasis in the hare L. califomicus texiams Waterh., commonly known as 
the Texas jack rabbit, caused by several species of blowflies (the screw worm, 
Sarcophaga sulcata Aid., and S. pUwtliopyga Wd.), which followed infestation 
by the rabbit hot Outere'bra sp. 

The helminth parasites of common rats, J. N. Oldham (Jour. Helminthol., 
9 (1931), No. 2, pp. 49-90).—This systematic consideration of the helminth 
parasites of common rats, giving the rat hosts, location, locality, and references 
for each of the parasites, is followed by a list of the 109 helminths implicated, 
of which 27 are trematodes, 41 cestodes, 40 nematodes, and 1 an acantho- 
cephalid. A seven-page list of references to the literature is included. 

Salmon .poisoning, B. T. Simms, 0. B. Donham, and J, N. Shaw (Amer. 
Jour. Hyg., 13 (1931), No. 2, pp. 363-391).—This contribution from the Oregon 
Experiment Station is a summary of the knowledge of salmon poisoning in 
Oanidae, which is a disease associated with infestation with tlie trigenetic 
intestinal fiuke Nanopligetus salmincoJa Chapn. The authors have found no 
evidence that this parasite is lethal to Ooniohasis plioifera silicula (Gould), its 
snail host. It is pointed out that fllsh hosts tolerate very severe infestations, 
and that of the mammalian hosts Canidae only have developed the disease. The 
disease, the specific cause of which is unknown, has a definite incubation period 
followed by typical acute symptoms and high mortality. Significant pathologi¬ 
cal lesions are limited to the digestive tube. Those that recover are possessed 
of a definite immunity, altliough attempts to produce immunity have been un- 
suocessful. No satisfactory remedial treatment has thus far been found. See 
also a previous note (B. S. B., 05, p. 72). 

AGsienmimiAL mrGiNEEEiiTG 

[Agricultural engineering investigations at the Washington Station] 
(Washington Col. 8ta. Bui. 260 (1931), pp. 10, 11, 55-57, 70-73).—Experiments 
by H. L. Garver and J. Knott on the irradiation of cows’ udders and fla n ks and 
of feeds with ultra-violet light showed no increase in milk flow or in butterfat 
from the use of either the carbon arc or quartz mercury lamp. 

Experiments by Garver on orchard irrigation by overhead sprinklers showed 
that the costs of this system are generally higher where the furrow system 
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of Irrigatton is used, but that the springing system appears to be of value for 
steep slopes or coarse soils. 

Tillage and soil moisture studies, conducted by H. M. Wanser and H. D- 
Jacquot at the Adams Substation, showed that the water from a rapidly melting 
heavy snow blanket is more rapidly absorbed by a cultivated surface and that 
the moisture from winter conditions which produce a light run-off is absorbed 
better by uncultivated surfaces. 

Experiments on terracing and on the operation of machinery on terraced land, 
conducted by P. G. McGrew at the Pacific Northwest Soil Erosion and Moisture 
Conservation Experiment Station in cooperation with the U. S. D. A. Bureau of 
Agricultural Engineering, showed that considerable dijSdculty was experienced 
in operating machinery over terraced land. This was particularly true of the 
peg-tooth harrow with rigid drawbar, and it was necessary to install a hinged 
drawbar. It was found that the chisel type implement, duck foot, and tandem 
disk can be used to advantage on terraced land. 

Evaporation from free water surfaces, C. Kohwbb (U. 8. Dept. Agr,, Tech. 
Bui. 271 (1931), pp. 96, pis. 10, figs. 15). —^The studies on which this report is 
based were conducted in cooperation with the Colorado Experiment Station. 
They deal with the factors causing evaporation, the derivation of the general 
laws under which these factors operate, and the valuation of the relation 
between evaporation as it takes place from various types of standard evapora¬ 
tion tanks and as it is found to occur from a large water surface. 

The calibrations of the optical evaporimeter used in measuring evaporation 
under still air and under controlled conditions in the laboratory and under fully 
exposed conditions outside showed that in general the average maximum devia¬ 
tion from the mean values of the constants was between 4 and 5 per cent. A 
comparison of vapor pressures determined by the sling and by aspiration psy- 
chrometers indicated that the sling psychrometer gave consistently lower results, 
the mean difference being 4.08 per cent. However, both of these psychrometers 
gave higher values than those determined by the Aliuard dew-point hygi'ometer. 

For still-air conditions in the laboratory there was no relation between the 
evaporation and the temperatures of air and water, but there was a definite 
relation between the difference in temperature and the evaporation and between 
the difference in vapor pressure and the e^aporation. Expansion and contrac¬ 
tion due to temperature changes were found to have a definite effect on evapora¬ 
tion observations, but may be eliminated. 

Tests on the effect on evaporation of expansion and contraction due to tem¬ 
perature changes showed that the evaporation from the oil film used to cover 
the water surface was about 2 per cent of the evaporation occurring from a 
water surface under similar conditions. 

Under conditions of controlled wind in the laboratory, evaporation bore no 
relation to the temperature of the air or of the water, or to the difference in 
temperature of the air and the water. However, a definite relation was found to 
exist between evaporation and wind velocity and between evaporation and differ¬ 
ence in vapor pressure. A definite increase in evaporation was observed with 
Increase in altitude. 

A summary of data relating to the accuracy of metliods of evaporation meas¬ 
urement also is included. A list of 34 references to the investigations of others 
bearing on the subject is appended. 

Results of experiments on earth pressures [trans. title], L. Bavisb (Oompt. 
Mend. Acad. Sd. [Paris], 190 (1930), No. 8, pp. 47M72; ahs. m IGt. Brit.1 
Dept. 8oi. and Indus. Research, Bldg. 8ci. Als., n. set., 3 (1930), No. 4, P-139).-- 
The results of tests on small scale retaining walls supporting noncohesive gravel 
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filling showed that the tension in anchor rods due to superloads increases less 
rapidly than the load and remains practically undiminished when the super¬ 
load is removed. This is attributed to the fact that the gravel, once compacted 
by the weight of the superload, does not on removal of the latter regain its 
former looseness. 

The author concludes that if the filling can be compressed without subjecting 
the wall to increased pressure any addition of superload will result in reduced 
or negative pressure on the wall. Many gravels are composed of flat particles, 
which, when disturbed, have a tendency to settle with their flat sides hori¬ 
zontal. Trenches may be cut to a considerable depth in soils which have been 
compacted under natural conditions, and to a certain point loads may be sup¬ 
ported near the edges without causing them to fall in. Such considerations de¬ 
tract from the value of theories of earth pressures based on the assumption that 
the soil is an isotropic medium. 

Coulomb’s theory is considered the best, as it is most easily adapted to actual 
conditions. 

The plasticity of clay, I, n {Ceram. Boo. Trans.^ 29 {1980), No. 5, pp. 177- 
201, ilgs. 15; 208-216, figs. 3; aVs. in IGt. Brit.l Dept. Bci. and Indus. Research, 
Bldg. Bci. Ahs., n. ser., S (1930), No. 5, pp. 156, i57).—This report consists of 
two parts. 

I. Mechanical methods of measurement, S, R. Hind—In this part of the report 
a critical survey of the literature on the mechanical testing of plastic clays is 
given. Mellor’s data on the effect of pressure on stickiness were found to agree 
with the espressiou A=2.78+0.00407 , where A is the ratio of weight of 

clay to weight of water and P is applied pressure in kilograms per square 
centimeter. This may be interpreted to mean that the pressure required is 
dependent on the relative amount of water in the clay surface. 

Tests on the axial compression of rectangular plastic clay blocks showed that 
resistance to deiormation increased progressively with deformation in a manner 
which could not be accounted for by increased cross section. The retraction 
consequent on reducing the load was demonstrated and shown to be practically 
uninfluenced by the previous deformation suffered by the clay. The plastic 
deformation of clay, whether under axial compression or tension, was con¬ 
sidered to resolve itself principally into shear or slipping of ikhe clay in layers. 

Experiments on the intermittent loading of test pieces in tension were shown 
to bear out tlie main conclusions to be derived from previous tests. A suitable 
technic for this class of test is described and results given for different classes 
of clays, plasticene, and ball-clay rape-oil mixture. 

Extensive experiments were conducted on the extensibility of a standard 
day, on which much collateral data is available, under conditions of auto¬ 
matically increasing load. By molding the test piece directly in end pieces, 
providing it with a prearranged neck at which plastic distortion took place, 
provitling means whereby tlie molded test piece was transferred to the testing 
position without contact with the hands or relative movement of the end pieces, 
and by carrying out the experiments in a saturated atmosphere at 20* O., it 
proved to be possible to obtain close agreement between tests. The stress 
strain diagrams, up to a point at which incipient fracture was deemed to inter- 

fere, were susceptible to simple mathematical expression. Thus 
was found to be in general agreement with the data, L being the load, E the 
amount of extension, and -g- a softness factor, in which B' was peculiar to the 
day and the diape, etc., of the specimen, while 0 was the rate of loading. 
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The softness factor was determined for the given clay with all workable 
moisture contents, and a further simple relation found to apply to the whole 

range of stress strain diagrams, viz: V? where M is the mois- 

li 

ture content of any specimen, E its extension under the load I/. The constant 
Me gives the lower limit of plasticity for hand working, and P represents the 
way in which softness increases with increase in moisture content. 

No indication was obtained that any combination of factors which might be 
termed plasticity ** attained a maximum at the state known as the best work¬ 
ing consistency. It was shown that the ultimate tensile strength and extensi¬ 
bility were simply related to the softness factors, and that these were in conse¬ 
quence related to all the plastic behavior of the clay within the limits of the 
experimental procedure. Methods by which the survey of the plastic properties 
of clay might be carried to a logical conclusion were suggested. A bibliography 
of 23 references is appended. 

II. Tiie effect of non-plastic additions on the mechanical properties of a plastic 
clay, S. H. Hind and B. P. Degg.—^Experiments based on a method and appara¬ 
tus designed by one of the authors are described. The characteristics of the 
stress strain diagrams, up to incipient rupture, for mixtures of a standard clay 
with 20 to 40 per cent grog in 10 per cent proportions up to 60 per cent were 
investigated. The data confirm previous findings as to the nature of the dia¬ 
grams. Further data were obtained to show' the effect, in 30 per cent concen¬ 
tration, of nonplastics ranging in particle size from approximately 0.016 to 
1.42 mm. 

The data suggest that plasticity numbers derived by Atterberg*s or similar 
methods give results which are affected to an important extent by the arbi¬ 
trarily chosen limits, and that such numbers probably confuse the workability 
with the minimum moisture content at which plasticity is developed. It was 
shown that both the workability, P, and the minimum moisture content, Ue, 
for the development of plastic properties, decrease regularly with increasing 
grog content, and that the workability with the finest nonplastic additions tends 
to decrease in direct proportion to the clay content. 

On the other hand, the workability is decreased at a considerably greater 
rate with coarser nonplastic (ordinary grog sizes). The decrease in minimum 
moisture content for workability is approximately proportional to the clay 
content for mixtures up to 40 per cent grog, after which it decreases more 
slowly. A comparison of this curve with the corresponding points at which 
shrinkage ceases in drying shows that in this case plasticity ceases at a higher 
moisture content than does shrinkage, and, consequently, a danger zone for 
drying exists. The tw'o curves, however, approach one another and are coinci¬ 
dent at CO per cent grog, which is also the point of maximum dry density for 
these clay grog mixtures. 

The comparative strength of short wooden beams with and without 
overhang beyond the supports, F. J. Gonvebse (Ainer, 8oo. Testing Materials 
Proo,t 30 {1930), pt, 2, pp. 1006-1011, figs. -J).—In an investigation carried out 
at the California Institute of Technology to determine whether the resistance 
of a wood beam to longitudinal shear is influenced by the length of overhang 
of the beam beyond the supports, test specimens of various lengths, with sections 
ranging from 1.62 to 2.26 in. wide and 1.80 to 3.63 in. deep, were tested by loads 
applied near to the centers of spans ranging from 9 to 16 in., some with ne^igi- 
ble overhangs and others with overhangs ranging from 6 to 7 In. The woods 
tested were Douglas fir, spruce, redwood, and oak. 

It was found that in all cases where load is applied parallel to the grain of 
the wood and is so distributed as to prevent crushing of the fibers under the 
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load and at the supports, overhang has bnt little effect upon strength in shear. 
Where much crushing occurs at supports and beneath the load, the breaking 
load is in general higher for beams with overhang than for tliose without. The 
elastic line of short beams with overhanging ends reverses its direction of curv¬ 
ature near the inside edge of the supports, and becomes concave downwards 
for a short distance before becoming a straight line in the overhanging portions 
of the beam. 

Tests of welds, W. M. Wilson (III Univ., Bngin, Bxpt Sta. Giro. 21 (1930), 
pp, 37, figs, The results of tests of electric arc and hand welds of thin 
steel plates used in the fabrication of tanks for storage of oil and water are 
reported. 

Of the welds tested, the V type seems to be the best for making butt joints 
in 0.5-in, plates. Six specimens were made from each of 11 kinds of uncoated 
weld rods. The lowest average strength for any one set of 6 specimens was 
60,531 and the average for the 66 specimens 54,410 lbs. per square inch. 

Specimens made from three rods designed to produce a reducing atmosphere 
over the molten metal had ultimate strengths of 76,021, 67,979, and 52,102 lbs. 
per square indi, respectively. The strength of the all-weld specimens made of 
uncoated rods was 57,500 lbs. when the beads were laid longitudinally with the 
specimens, and 43,314 lbs. when the beads were laid transversely to the speci¬ 
mens. The corresponding values for covered rods were 67,300 and 52,«‘^76 lbs. 
per square inch, respectively. 

Results are also given for elongation in 8 in. and for the modulus of elas¬ 
ticity in pounds per square inch. Six specimens containing lap joints welded 
with tincovered rods all broke outside the weld, the average strength being 
57,605 lbs. per square inch, a value Just slightly greater than the strength of 
the control specimens out from the plates. 

Public Roads, [January, 1932] (U. iSf. Dept. Agr., PuUio Roads, 12 (1932), 
No. 11, pp. 269-292+12}, flgs. 24). —^This number of this periodical contains the 
current status of Federal-aid road construction as of December 31, 1931, and 
the following articles: Effect of Size of Batch and Length of JMixing Period on 
Rate of Production and Quality of Concrete Mixed in Standard 27B Pavers, by 
T. 0. Thee (pp, 269-289, 292); and Relation Between the Strength of Cement 
and the Strength of Concrete, by F. H. Jackson (pp. 290, 201, 292). 

The high-speed internal-combustion engine, H. R. IliCAxmo (London: 
Blackie d Son, 1931, pp. [7}+435, figs. 292). —This is a revised and enlarged 
edition of the second volume of a book published in 1923 and entitled The In¬ 
ternal-Combustion Engine. It contains chapters on volatile liquid fuel for 
internal-combustion engines, detonation, distribution of heat in a high-speed 
four-cycle engine, influence of form of combustion chamber, lubrication and 
bearing wear, mechanical design, mechanical details, valves and valve gear, 
piston design, engines for road vehicles, aero-engines, high-speed heavy-duty 
engines for tanks, and high-speed Diesel engines. 

Effect of use on the propeiiies of motor oils, S. L. Smith and E. Glaisteb 
(Engineer ILondon}, 151 (1931), No. 3929, pp. 476-4^8, figs. Id).—Experiments 
with the Deeley oil-testing machine are reported which were conducted at the 
City and Guilds College, South Kensington, England. Both the static and 
kinetic coefficients of friction were measured and utilized to find the changes 
brought about in the lubricating properties of certain motor oils when used 
In intemai-combustion engines. 

The most significant result from the experiments showed that there is a 
large decrease In the kinetic coefficient of motor oils during use, due entirely 
to the reduction In viscosity brought about by fuel dilution. The results also 



19821 AOBIOtriiltrBAIi ECON-OMIOS AKD BTISAL SOOIOLOOT 781 

Showed conclusively that the Deeley machine can he used successfully to 
measure the kinetic coeflBlcient of a lubricant when in the truly fluid or the 
semifluid state. 

Nebraska tractor tests, 1020—1031, d L. Zink et al. (Nel)raska Sta. Bui. 
265 {1932), pp. 32, fig. 1 ).—This bulletin summarizes the results of 77 tractor 
tests and includes data on all tractors reported by their manufacturers as 
on the market January 1,1932. A new column has been added to the summary 
of test data to show the code drawbar and belt rating. A set of three columns 
also is Included to accommodate the fourth gear on two tractors tested in 1931. 

[Agricultural engineering investigations at the hlississippi Station], 
T. N. Jones {Mississippi Sta. Rpi. 1931, pp. 7-9).—Experiments on the mechani¬ 
cal features of hay curing indicated the value of a side delivery rake and hay 
loader in reducing the necessary man labor. A brief description of the set-up 
for power and tillage studies is included. 

AGEICXriTirRAL ECONOlfflCS AHD ETTEAL SOCIOLOGY 

Management factors that influence farm profits in southwest Illinois, 
R. H. Wilcox, 0. W. Oeiokman, and R. G. Tbummel {Illinois Sta. Bui. 374 
{1931), pp. 409-403, figs. 19 ).—^Thls bulletin analyzes and measures the im¬ 
portant management factors causing diflerenccs in incomes among farms in 
the dairy and wheat area of Illinois neighboring St. Louis, Mo. It is based 
chiefly on data for 1927 obtained from farm account books kept on 114 farms 
for different periods of years from 1918 to 1928. A detailed cost-accounting 
study was also made of from 18 to 20 farms in Clinton County, one of the 
counties included in the area, each year from 1926 to 1928, inclusive. The 
soils, products, size of farms, and other agricultural conditions of the area 
are described. 

Tables are included showing for the year 1927 for the 114 farms, the 23 
most profltable farms, and the 23 least profltable farms, the average earnings; 
yields per acre of corn, oats, wheat, and hay; the acreages in different crops; 
amounts and source^ of farm income; and the Investment in productive live^ 
stock and the returns per $100 so invested. Other tables and charts based 
on the Clinton County cost-accounting records present facts as to the volume 
of farm business, costs of production of crops and livestock, disti-ibution of man 
labor and horse work, expenses for buildings and equipment, etc. The methods 
and practices on 5 farms on which a higher than average standard of success 
has been attained are described briefly. 

Placing the 23 most profitable and the 23 least profitable farms on the same 
size basis, the average difference per farm in net income was $2,332. The more 
profitable farms had higher incomes as follows: Prom crop yields $943, effi¬ 
ciency of livestock $903, amount of livestock $340, kind of crops $298, and from 
unmeasured factors $200. These were offset in part by $157 higher cost for man 
labor, $73 higher cost for power, machinery, and equipment, and $122 higher 
expenditures for other expenses. A dassifleation of the farms on the basis of 
the number of the seven factors in which they excelled showed the average rate 
earned on capital invested increased from —*1.90 per cent for the farms excelling 
In but one factor to 8.29 per cent for those excelling in six factors. 

This study was made in cooperation with the TJ. S. D. A Bureau of Agricul¬ 
tural Economics. 

Dairy farm organization In southeastern Kansas, J. A. Hodges, B. S. 
Kims, and R. D. Nichols {Kansas Sta. Bui. 255 {1931), pp. 77, figs. 15).—This 
study, made in cooperation with the Bureau of Agricultural Economics, TJ. S. 

111814—32——6 
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D. A., is based primarily on detailed farm records and accounts for 21 Bour¬ 
bon County dairy farms in 1925 and 15 of the same farms in 1926. Its purpose 
is to point out some of the significant factors contributing to the success or 
failure of dairy farms in the section and to suggest more profitable systems of 
dairy farming than those now followed. 

The development of the present type of farming in the area is described. 
The organization on the dairy farms studied, crops and livestock, distribution 
of investment, income and expenses, and the variations in earnings are dis¬ 
cussed. Analysis is made of the feed and labor used on the several farms in 
dairy production and in producing other cattle, poultry, hogs, work horses and 
other horses, and of the labor and material used in producing different crops. 

Using the probable requirements of materials and labor for crop production 
and the quantities of feed and labor most likely to be used in livestock produc¬ 
tion as developed in the analysis and prices of farm products and materials ar¬ 
rived at by a study of local prices during a period of years, organizations are 
suggested for a 160-acre, an 80-acre, and a 320-acre farm, and tables given 
showing the probable crop and livestock production, the use of crops and live¬ 
stock products, and the distribution of man labor under the several suggested 
systems. Comparisons are made of the organization and returns from the 
farms under suggested systems and under typical existing systems. 

Systems of farming in eastern and southern Minnesota, L. F. Qasbts: and 
F. F, Buliott (Minnesota Sta. Bui. (19Si), pp. 50^ figs. 9).—-This bulletin is 
supplementary to one previously noted (E. S. R., 62, p. 677) and applies to areas 

I, 8, 4, and 5 of the previous study. It discusses for each area the shifts dur¬ 
ing the period 1879-1024 in crop and livestock production, the typical farm or¬ 
ganizations in 1925, and how the results may be used in determining profitable 
long-time systems of farming. 

A two-year analysis of farm organization practices in the Middle Bio 
Grande Conservancy District, P. W. Cockebill and A. L. Walker (New 
Mexico 8ta. Bui. 196 (1931), pp. SO, figs. S).—^This is a preliminary report cov¬ 
ering the first 2 years, 1929 and 1930, of a proposed 4- or 5-year economic study 
of the Middle Rio Grande Conservancy District. Data were obtained from 
64 general, 12 fruit, 9 vegetable, 20 dairy, and 8 poultry farms. A business 
summary is included for each type of farm showing for each year and the 
2-year average the average size of farm, acreage in crops, fai-m receipts and 
farm expenditures by items, farm income, labor income, and return on invest¬ 
ment. Some analysis is made of the factors affecting net income with the 
different types of farming and of the amount of family living furnished by the 
farm. The situation in the area is summarized and some suggestions are 
made. Due to the fhct that the investigations completed cover only 2 years 
and the fact that the period was one of unusual business conditions, little 
attempt is made to advance recommendations. 

VariatioiiLS in livestock production costs and returns in Putnam County, 

J. F. Dowleb (Ohio 8ta. Bui. 495 (1931), pp. 37, fig. J).—This bulletin analyzes 
the data on livestock production collected for the years 1926-1928 from the 
same 23 farms for which crop production costs have been pre\lously noted 
(B. S. R., 65, p. 883). Tables are included showing, by items, tbe costs in pro¬ 
ducing pork, keeping or raising dairy cows, bulls, heifers, and calves, and costs 
of producing beef, mutton and wool, and poultry and eggs. Analysis is made 
of some of the factors affecting the different costs of production. Comparisons 
are made between farms grouped according to labor Income or cost per dollar 
of receipts in the different enterprises. 

The average costs of production per unit on the 6 farms with the highest 
labor income, the 5 farms with the lowest labor income^ and the 23 ■f ar ma \ 7 ere 
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for pork per 100 lbs. $8.86, $9.34, and $8.89; butterfat per pound 39, 4T, and 
41 cts.; veal calf per bead $23, $29.61, and $24.18; beef per 100 lbs. $13.15, no 
data given for Ibe 5 farms with the lowest labor income, and $12.79; wool 
per pound 23, 36, and 28 cts.; and eggs per dozen 25, 35, and 26 cts., respectively. 
The average labor incomes were $2,133, $378, and $1,110, respectively. The 
returns from the different enterprises per dollar of total cost were for dairy 
cattle $1.30, 90 cts., and $1.08; beef cattle 98 cts., no data, and 97 cts.; hogs 
$1.14, $1.06, and $1.08; sheep $1.85, $1.06, and $1.50; and poultry $1.14, 84 cts., 
and $1.09, respectively. 

Studies in Vermont dairy farming.—^Vn, Charlotte, Ferrisburg, and 
Panton area, H. P. Young {V&i'mont Sta. Bui. S29 (19SJ), pp. 80 ).—^This bul¬ 
letin is the seventh of the series previously noted (B. S. R., 62, p. 782). The 
data were secured from 195 farms in a farm organization and cost of milk 
production study covering the year ended April 30, 1927. The area, types of 
farming, farm practices, etc., are described. The relations to labor incomes 
of size of business, acreage in crops, number of cows, number of man work 
units, efficiency of labor, number of months of man labor employed, area in and 
yields of hay, milk production, production of milk of A and B grades, and 
other factors are discussed. 

Correlations are made of the relation of labor Incomes to i>ounds of milk 
produced per cow, percentage of alfalfa and clover in the hay ration, coefficient 
of the variability of the monthly sales of milk, percentage of crop land in hay, 
man work units per man, percentage of manure applied to hay land, and cost of 
production of milk per 100 lbs.; and of the cost of producing 100 lbs. of milk to 
pounds of milk per cow, percentage of alfalfa and clover in the hay ration, 
coefficient of the variability of sales, percentage of butterfat In milk, pounds 
of grain fed per cow in winter, pounds of grain fed per cow in summer, hours 
of labor per cow in winter, and hours of labor per cow in summer. 

The study showed that the region is well adapted to fluid milk production, 
but as a whole is underdeveloped. The labor incomes of gi’ade A milk pro¬ 
ducers averaged more than twice those of grade B milk producers. The 
optimum size of business required 120 acres or more of crop land and 80 
or more cows. Under present conditions apparently not much more than 12 
months of man labor besides that of the operator can be profltably employed 
even with 30 or more cows. The use of leguminous hays lowered the cost 
of milk production and was an important factor affecting labor income. 
Growing of hay in excess of home needs and forcing high grass yields in 
excess of such needs were found unprofltable. Increasing the number of cows 
per farm augmented labor incomes, and with such Increase expansion of hay 
production will prove profitable. Increased production of alfalfa and clover 
within the limits of home usage is likely to prove profitable. In general, 
the herds with the most even milk production throughout the year showed 
the most milk per cow, milk produced at the lowest cost, and a greater profit 
To secure increased evenness of production, a shift in freshening dates from 
March and April to May, June, and July, and from November and December 
to September and October is necessary. Apparently it costs about 7.5 cts- 
per 100 lbs. of milk to raise butterfat content by 0.1 per cent. The premium 
paid by dealers for such Increase in butterfat content is 4 cts., consequently 
under present conditions it does not appear advisable for market milk pro¬ 
ducers to produce milk that materially exceeds the minimum legal standard. 

Cooperative creamery operation in Vermont, O. M. Cambubn {Vermont 
Sta. Bui. 885 (1981), pp. 55).—A study was made of the internal operations 
of 6 cooperative creameries, the data being secured by visits to each plant at 
least 12 times during the year studied. Tables are included and discussed 
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showing for each creamery, by items, the total operating costs, and plant 
operating, overhead, and receiving room costs, total and per 100 lbs. of milk; 
distribution of annual land and building costs, equipment costs, wages, and 
electiicity costs: costs of generating sieum, testing, handling milk shipped, 
separating and handling patrons’ cream, handling shipped cream, manufac¬ 
turing butter, condensing skim milk, and manufacturing casein. Other tables 
show the operating costs by products, and the man labor, total and per 1,000 
lbs., used in handling shipping milk, separating milk, handling cream, and 
manufacturing products. 

Total operating costs averaged 50.73 cts. per 100 lbs. of milk for the 2 
creameries receiving less than 6,000,000 lbs. of milk per year, 34.17 cts. for 
the 2 receding between 10,000,000 and 15,000,000 lbs., and 41.21 cts. for the 
2 receiving between 17,000,000 and 20,000,000 lbs. The average percentage 
distribution of wages was for receiving room 20.22, milk handling 24.74, 
cream handling 9.04, butter department 10.14, condensing 2.9, cheese 5.38, 
casein 3J28. ice house 2.82, refrigeration 1.79, boiler 7.S7, testing 7.93, repairs 
3.44, and office records 0.45. 

The costs per 100 lbs. of separating milk and handling the cream averaged 
33.84 cts. for the creameries separating less than 2,000,000 lbs. and 17.35 cts. 
for those averaging 6,000,000 lbs., being 25.59 cts. for the 0 creameries. Ex¬ 
cluding the cost of steam engine operation, the cost of generating steam 
averaged 4.99 cts. per 100 lbs. of milk, of wliich approximately 2 cts. was for 
manufactured products, 1 ct. for cream, and 2 cts. for milk. Testing room 
costs averaged 1.28 cts. per 100 lbs. of milk, receiving room costs 6.51 cts., 
and net milk handling costs, exclusive of office and management costs, 23.98. 
The average cost of making butter was 9.41 cts. per pound when less than 
100,000 lbs. were made, and 6.72 cts. when 123,000 to 164,000 lbs. were made. 
Making plain condensed skim milk cost an average of 1.24 cts. per pound, 
and making dried casein 4.8 cts, per pound. Low tonnage of milk handled 
increased per unit costs, and the manufacture of many kinds of products in¬ 
creased total costs. 

The trend of real estate taxation in Kansas from 1910 to 1929, H. 
Howe {Kansas Sta. Circ, 159 (1931), pp. 16, figs, 10), —This circular brings up 
to date certain of the data previously noted (B, S. R., 54, p, 483) and sum¬ 
marizes some of the important facts for the period 1910-1920. Tables and 
charts are included showing by years for farm real estate and for city real 
estate the amounts and percentages of total and the indexes (base = 1910- 
1914) of taxes for State government and for subdivisions of the State; the per¬ 
centages that taxes were of calculated selling value of real estate in the 
different farm areas of the State; and the amounts and percentages of total 
taxes for different purposes by years 1916-1929. 

The tax indexes increased from 89 in 1910 to 208 in 1929 for farm real 
estate, and from 84 to 869 for city real estate. Since 1922 the rate of increase 
for both types has been more gradual and that for farm real estate slightly 
less rapid than that for city real estate. Taxes on farm real estate increased 
from 0.53 per cent of calculated values in 1910 to 1.19 per cent in 1929. The 
increase on city real estate was from 1.07 to 2.53 per cent. The Increases 
in both cases varied considerably in the different types of farming areas. Ex¬ 
penditures for education and roads, particularly education, were the principal 
causes of the rapidly rising tax levies. Comparatively, the cost of government 
administration increased but slightly. The study shows high real estate taxes 
to be as great, if not a greater, problem for the owner of city real estate as for 
the farm owner. 

Some aspects of the forest tax problem in sheeted towns of Wisconsin, 
D. PiNGBXB (JJ, £f. Dept, Agr,, Forest 8erv,, Forest Taxation Inq, Prog, Rpt, 15 
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(19S1), pp. [5]+25, fig. 1). —^This is a studiy made In 1926-1927 in cooperation 
with the College of Agriculture of the University of Wisconsin of 9 representa¬ 
tive Wisconsin towns in dilferent counties and all of Lincoln County to dis¬ 
cover the extent to which the taxation of real estate has influenced tlie gen¬ 
eral lack of forestry practice and to obtain physical and tax data that might 
aid in testing alternative forest tax systems. Information was obtained 
on the present use and ownership of unplatted real estate; changes in use 
and o'svnership in recent years; character of the soil, degree of slope and 
stoniness, and drainage conditions; class of forest cover; assessed value, taxes, 
and delinquency in lax payments; and details of recent sales of unplatted real 
estate. Some miscellaneous secondary data were also obtained. The data 
are presented in 6 tables for each of the 9 towns and in 4 tables for each of 
the 7 groups ot towns into which Lincoln County was divided. 

The bulletin by Hibbard et al. previously noted (B. S. R., 61, p. 381) covers 
much of the work done in Lincoln County. 

Agricultural outlook for niinois, 1932 {IllUiois 8ta. Ciro. 387 {1932), 
pp. 36, figs. 9). —^This circular gives pertinent facts bearing on the agricultural 
situation and points out trends with reference to the supply of and demand for 
agricultural products. It is based largely on data prepared by the U. S. 
Department of Agriculture in cooperation with 31 State colleges of agriculture 
and the Federal Farm Board. 

Judging price risks in marketing cattle, H. J. Henwkt {Kansas Sta. Giro. 
158 {1931), pp. 43, figs. 16 ).—Charts are included and their use discussed, 
showing for each month for the period 1908-1030 the risks in marketing (i. e, 
the price advance or decline 60 days later) fat cattle 1,100 lbs. down and choice 
Stockers 750 lbs. down. The effect of corn production on cattle price changes 
Is also discussed. Appendixes include tables showing (1) the number of years 
the price of fat cattle and stocker cattle advanced or declined for CO days after 
each month of the year; (2) the yearly average price, 1908-1930, for fat 
cattle in Kansas City; (3) the weekly top price at Kansas City of fat steers 
and choice stockers, 1908-1930; and (4) the annual com production, 1901-1930, 
In Kansas, in 8 Cora Belt States, and in the United States. 

Wool marketing, A. H. Benton {North Dakota 8ta. Bui. 252 {1931), pp. 46, 
figs. 16 ).—Statistics and charts are included showing the number of sheep, 
wool production, and population of the United States by years, 1870-1930; 
production, imports, and consumption of wool in the United States by years, 
1921-1930; annual per capita consumption and prices of grease wool excluding 
carpet wool, cotton, rayon yarn, and raw silk in the United States, 1921-1930; 
number of sheep, production of wool, and farm price of wool in North Dakota, 
1920-1930; and prices for medium and fine grades of wool in Boston and Lon¬ 
don, 1921-1030. Wool marketing methods in the United States, the marketing 
classes of domestic wool, and the factors—grade, condition, and character— 
determining market value of wool are described. The origin, organization, 
method of operation, and marketing costs of the North Dakota Cooperative 
Wool Marketing Association are described and discussed, and wool shrinkage 
tables and a glossary of wool terms are appended. 

Com futures {U. 8. Dept. Agr., 8tati8. Bui. 34 {1931), pp. 202, figs. 9 ).—This 
bulletin gives the same type of information for com futures as was previously 
noted for wheat futures (E. S. R., 64, p. 788). The material relates almost 
entirely to trading in the principal com futures on the Chicago Board of 
Trade, which constitutes approximately 93 per cent of such trading in the 
United States, and covers the period from January 3,1921, to December 31,1929. 

Some factors influencing the mid-season potato market, E. A. Stokdte; 
{Kamos 8ta. Tech. But 28 {1931), pp. 104, fiff^- 2-f).—-The factors afl?ecting the 
market for any commodity, the areas supplying the mid-season potato market, 
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the period of that market, and the marketing conditions in the various sections 
of the mid-season potato area are discussed. Analysis is made of the influences 
on the prices of mid-season potatoes of total supplies, position of the supplies, 
movement to market, and the Chicago market; and of the influence of ship¬ 
ments from the principal mid-season producing sections and of total ship¬ 
ments on Chicago receipts. The needs of consuming sections, the influence of 
quality and grade on demand, and some means of improving the marketing 
situation for mid-season potatoes are discussed. An appendix shows the sta¬ 
tistical calculations and the results for particular data. Some of the flndings 
follow: 

In 6 of the 8 years 1921-1928 an increase or decrease in the acreage of 
potatoes in the particular mid-season potato districts was accompanied by an 
increase or decrease in production. A correlation coefBclent of -j-0.645 was 
found between acreage and production. A correlation coeflOlcient of +0.888 
was found between production and carload shipments. Estimates of shipments 
based on this coefficient showed an average error of 6.14 per cent, which was 
reduced to 3.69 per cent when weight was given to the total United States 
production factor. A coefficient of —0.T79 was found between carload ship¬ 
ments from the principal districts supplying the mid-season potato market and 
average prices for the season at Chicago. Estimates of prices based on this 
coefficient showed an average error of 21 cts. per 100 lbs., which was reduced 
to 12 cts. when the total United States production factor was considered. 

The position of supplies was usually not of great importance in the mid¬ 
season market, but in some years it assumed considerable Importance. The 
usual seasonal price trend of mid-season potatoes is downward from early July 
to the flrst part of August. The flrst part of August is usually a period of 
price recovery. The middle of August shows price rises about one-half the time, 
and the latter part of August most frequently shows declining prices. 

Daily Chicago prices are influenced considerably by daily receipts. Ship¬ 
ments from the Eastern Shore of Virginia, the Kaw Valley of Kansas, and the 
Orrick district of Missouri are responsible to a considerable extent for the 
fluctuation of such receipts. The Chicago market dominates other markets to 
a marked degree. No apparent relation was found between daily receipts at 
Chicago and total United States shipments made 1, 2, 3, 4, or 5 days previously. 
The spread between the prices of different grades of potatoes varies from 
year to year as the quantity of the lower grades varies In proportion to the 
quantity of the higher grades. Proper grading has resulted in higher net 
returns to Kansas potato growers, 3 years’ records showing that No. 1 potatoes 
sold for a higher price than partly graded potatoes from 70 to 80 per cent of the 
time. Of the total crop harvested in the Kaw Valley, approximately 88 per 
cent graded U. S. No. 1. The needs of areas consuming mid-season potatoes 
are affected from year to year by the size of home-grown crops and the earll- 
ness or lateness of the crops in the early and late producing areas. Careful 
grading is highly important if a broad market outlet is to be obtained. 

Limitation of supplies by means of acreage reduction campaigns, imposition 
of severe grading regulations, and restriction of shipments to superior grades 
were found to offer little possibility as a means of improving a marketing situa¬ 
tion because of the variance of the interests of individuals oj groups of Individ¬ 
uals and those of the group as a whole. “Intentions to plant” reports as 
Issued by the U. S. D. A, Bureau of Agricultural Economics offer the best possi¬ 
bilities in this direction. Controlling the flow of the product to eliminate 
market gluts and to eliminate cross hauling offers possibilities for improving 
the market situation in the mid-season potato market. Cooperatives operating 
in the mid-season potato producing sections have not been able to secure suffi¬ 
cient control of the product to be able to regulate the flow to market or exert 
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the desired degree of price stabilization. The clearing-house association and 
minimum-quotation plan offer possibilities to improve the potato marketing 
situation. An “ estimate of arrivals ” service would be advantageous to potato 
shippers but would be dependent upon their cooperation in reporting promptly 
billings and diversions, 

A plan is proposed embodying the organization of growers into strong local 
units, the organization of these units into a clearing-house association, and the 
cooperation of these associations among themselves and with the Market News 
Service. 

The Indianapolis apple market, 1929-^0 apple crop, F. 0. Gavxobd and 
H. M. Cleaver (Indiana 8ta. Bvl. S52 (19S1), pp. 24, figs, This buUetin 
reports the results of a survey similar to that previously noted (E. S. R., 69, p. 
786), made with a view of ascertaining the changes from 1926 to the crop 
year 1929-80 and of obtaining data regarding the Indianapolis market in a year 
of light local apple production. The information was obtained by i)ersonal 
interviews with wholesale dealers, buyers for 3 chain-store organizations, and 
70 independent retail grocers. The quantity of apples marketed, sources of 
supply, varieties received from local sources and in carloads, varieties handled 
by chain stores and independent retailers and used by fruit stands, peddlers, 
and restaurants, and the receipts by types of containers are discussed. An¬ 
alysis is made of consumers* preferences as to variety, size, type of container, 
etc., as shown by returns from 600 questionnaires, the consumers being classi¬ 
fied according to 4 income groups, wealthy, medium, poor, and colored. 

Indiana in 1929 furnished only 10 to 15 per cent of the Indianapolis apple 
supply, as compared with 30 to 35 per cent in 1926, a full crop year. In 1929 
6 per cent of the supply was received in barrels, 33.7 per cent in boxes, and 
54.6 per cent in bushel baskets, as compared with 33.4, 31.4, and 30.6 per cent, 
respectively, in 1926. In 1929, 46.8 per cent of the car-lot receipts were sold 
through Jobbers as compared with 61 per cent in 1926. The retail trade was 
found to prefer an apple sized to 0.25-In. ranges rather than to a 2.25- or 2.5-in. 
minimum. The greatest preference expressed by consumers for both cooking 
and eating apples was for the Grimes Golden variety, with the Winesap variety 
second. Knowledge of varieties apparently increased with the standard of 
living of the individual, as did also the practice of buying a winter supply in 
the fall. There was a slightly greater tendency on the part of the wealthy 
and colored groups than on the part of the medium and poor groups to buy 
apples from boxes. 

The study indicated that Indiana growers would profit by growing fewer 
varieties and by giving more attention to proper pruning, spraying, and cultural 
practices, and that apples should be packed in tub baskets, graded according 
to XT. S. grades, and sized to 0.25-in. ranges. 

Factors affecting annual prices of California fresh grapes, 1921—1929, 
L. D. Mallory, S. B. Smith, and S. W. Shear (Eilgardia [California Sta,}, € 
(19S1), Eo. 4, pp. lOl-lSO, figs. 8).—This paper presents the results of an 
analysis designed to discover and measure the influence of the major factors 
affecting the season’s prices for table, black-juice, and whlte-Juice grapes. 

Tables are included showing the annual shipments and New York-delivered 
auction prices of California table grapes and grape shipments to other States, 
1921-1929; the weekly New York-delivered auction prices and interstate ship¬ 
ments in carloads and in percentage of season’s total of California table grapes, 
1926-1929; the annual shipments and actual and adjusted New York-delivered 
auction prices of California black-juice grapes, 1921-1920; the weekly prices, 
auction sales, and shipments of black-juice grapes and shipments of Muscats, 
1925 and 1926; the weekly shipments of black-Julce grapes and unloads and 
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prices in New York and weekly Muscat shipments, 1927-1929; the annual ship¬ 
ments and actual and adjusted New York-delivered auction prices of California 
Muscat grapes, 1921-1929; and the opening prices of fresh and dried Muscat 
grapes. 

Charts are included showing the relation of shipments of table grapes to 
adjusted New York prices, 1921-1929; the weekly New York prices and ship¬ 
ments of California table grapes, 1926-1929; the relation of black-juice grape 
shipments to adjusted New York prices, 1921-1929; the weekly New York 
temperatures, Muscat shipments and black-juice shipments, auction sales and 
prices, 1925 and 1926; the weekly New York temperatures, Muscat shipments 
and black-juice shipments, unloads and prices, 1927 and 1928; the estimated 
expenditures for juice grapes in eastern markets, 1921-1929; the relation of 
Muscat grape shipments to adjusted New York prices, 1921-1929; and the rela¬ 
tion of opening prices of fresh Muscats to opening price of dried raisins and to 
fresh Muscat shipments, 1923-1929. 

The chief factor determining the annual average adjusted price of each of 
the three classes of grapes was the total shipments during the season. This 
factor was much more Influential in the case of table grapes than in the case 
of black-juice grapes or Muscats, primarily because table-grape shipments have 
been better timed to the current needs of eastern markets. 

The demand for table grapes was found to be somewhat inelastic. The price 
of table grapes appeared to have been affected but little by changes in the 
proportion of total California shipments consisting of black-juice and white- 
juice grapes. The volume of eastern grape shipments usually had little influ¬ 
ence on the prices of California table grapes. There were some indications that 
the earliness or lateness of the bulk of market arrivals of eastern grapes in 
relation to California arrivals may affect tlie influence of season’s total 
supplies of labrusca grapes on California table-grape prices. Current weekly 
prices in eastern markets were affected not only by current shipments, but also, 
during the greater part of the shipping season, by total shipments expected 
during the whole season. 

The elasticity of demand for black-juice grapes was found to vary from 
about 0.8 to 0.9 with variations in shipments from about 25,000 to 31,000 
carloads. Timing of early black-juice shipments to demand in eastern markets, 
volume and timing of Muscat shipments, and quality of black-juice stock were 
found to be the more important factors, otlier than the season’s volume, affect¬ 
ing black-juice prices. 

The elasticity of demand for fresh Muscat grapes varied from about 2 with 
shipments of 8,000 to 10,000 carloads of Muscats to about 1.4 with shipments 
of 15.000 carloads or somewhat less. The most important factors other than 
shipments were timing of Muscat shipments to demand, the quantity ratio 
between black-juice grapes and Muscat shipments, the quality, and the gen¬ 
eral price level. 

Temperature appeared to have greatly influenced the sale and movement into 
consumption of both fresh Muscats and black-juice grapes in eastern markets. 
There has also been a tendency for the prices for fresh Muscats and Muscat 
raisins to strike at some equality. 

Factors affecting California raisin sales and prices, 1922—1929, S. W. 
Sheas and R. M. Howe (HilgarCia iOalifomia Stu.], 6 (ISSl), No. 4^ pp. 7S- 
IQOt figs. 7).—This study was made by the Giannini Foundation of Agricultural 
Economics in cooperation with the Federal Farm Board. Tables and charts 
are presented showing, by years 1921 to 1929 or 1930, for California raisins 
the sales in the United States, Canada, the United Kingdom, and other coun¬ 
tries; the percentages of production and unshipped stocks on September 1, 
by varieties; and the £. o. b. prices. Other tables and charts show the annual 
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world production of raisins, 1921-1930, by countries; the United King¬ 
dom imports, 1921-1929, by chief countries of origin; the production, 
United Kingdom imports, and declared Import values i>er pound of Aus¬ 
tralian raisins; and the United Kingdom declared import value per pound 
of raisins, by chief countries of origin, 1922-1929. A chart is given showing 
the relation between the quantity and f. o. b. rail prices of domestic sales, 
including Canada, of Calltornia raisins (1) in years when demand conditions 
were probably more favorable than the expected average for several years, 

(2) in years when demand conditions were less favorable than the average, and 

(3) in years with general business conditions as adverse as in 1929. Other 
charts show the relation of California overseas raisin exports to f. o. b. export 
prices and to the excels of United Kingdom import values per pound, duty 
added, of California raisins over Australian raisins. The competition with 
California raisins in the United Kingdom in the several years is difecussed. 

The curve for relation of quantity and price of domestic sales shows that 
the domestic demand for raisins is inelastic, and therefore a relatively drastic 
cut in price is necessary to Increase consumption substantially. Large supplies 
return a smaller income to the industry than small supplies. The study of the 
United Kingdom imports indicates that when the prices of Australian raisins 
exceed California prices in the United Kingdom market, California exports 
tend to increase about 10,000 tons for each cent of the differential. A table 
shows the approximate domestic and foreign sales of California raisins under 
adverse and moderately favorable demand conditions in the domestic market 
and under foreign competitive conditions in which the United Kingdom 
import price, duty added, is the same for both Australia and California. 

The needed current statistical data in making use of the methods and 
results of the present analysis are discussed. 

Oar-lot shipments of fruits and vegetables from stations in the United 
States for the calendar years 1928 and 1929, compiled by L. Nobqben 
(U. S. Dept Agr,, Statia, But S5 (1931), pp. 152). —^This bulletin includes for 
the years 1928 and 1929 tables similar to those previously noted (E. S. R., 62, 
p. 887). 

Crops and Markets, [December, 1931] (U. S. Dept Agw, Crops and, Mar^ 
kcts, 8 (1931), No. IS, pp. 497-508, figs. 3). —^Tables, charts, notes, reports, and 
summaries of the usual types are included. Tables are also given showing for 
1029, 1030, and 1931, by States, the acreage, yield per acre, production, farm 
price December 1, and total value on basis of December 1 price of different 
grains, forage crops, fruits and vegetables, nuts, tobacco, cotton, cottonseed, 
and hay; the estimated commercial acreage, yield per acre, production, seasonal 
farm price, and total value of different vegetables, 1929, 1930, and 1931; and, 
by years 1928-1931 and by States, the acreage, yield, production, seasonal 
farm price per unit, and farm value of different truck crops for shipment. 

The analysis of social data, H. X Bttbt (Missouri 8ta. Research But 155 
(1931), pp. 88, figs. 7). —^This bulletin is primarily a study of research methods 
of analysis made possible or practicable with the seleeto-meter, a new machine 
developed by the author for counting and combining statistical data. The 
functions and structure of the machine and the principles of tabulating and 
counting with it are described. In demonstrating the use of the machine, the 
data obtained in the study previously noted (E. S. R., 63, p. 87) were used. 

The preparation of correlation tables and the computation of coefficients 
of correlation are described and illustrated. The reasons for the inefficiency 
of the coefficient method, the condensed distribution method of correlation, and 
the application of the latter method to problems of partial correlation are dis¬ 
cussed. Using the condensed distribution method, the relation of religious 
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contacts experienced within the comninnity to (1) social contacts, (2) recrea¬ 
tional contacts, and (3) educational contacts within the community is deter¬ 
mined. The use of the machine in handling combinations of factors is 
illusti’ated by the presentation of a general method of the study of combinations 
of four selected factors—age, sex, number of persons in the household, and 
distance from the village—associated with a given form of behavior, religious 
contacts within the community. Some of the theoretical problems in social 
research are outlined under the headings of the complex nature of social 
behavior, the “ chemical analysis ” of social behavior, the significance of func¬ 
tional combinations, and the search for social constants. 

The numerfeal relationships and functional facts and relationships, the lead¬ 
ing points in the methodology and the principles demonstrated or implied in the 
study are summarized. Appendixes include discussions of the use of the zero 
step-interval, the method used to superimpose a normal curve on an obtained 
curve, modal dominance, spuilous correlation, and a summary of previous 
efforts to apply chance occurrence to combinations of social data. 

The author summarizes his findings and conclusions as follows: 

" This machine, called the selecto-meter, facilitates the process of correlation 
by making it possible to use, on a large scale, the condensed distribution 
method. Compari*bons indicate that this method is more useful in showing 
relationships than is the usual Pearsonian technic of correlation. The latter is 
based on assumptions which apparently do not hold true for most social data. 
In problems of partial correlation the machine technic holds a factor constant 
experimentally, thus eliminating the need for the technical process of partial 
correlation and giving the relationship between two variables in terms of the 
successive step-intervals of the constant. This is shown to be a simpler and 
more eflCectlve method. 

‘‘In addition to these services the machine opens a new field of research 
analysis through its ability to handle combinations, thus permitting a func¬ 
tional analysis of social behavior as distinct from the usual numeiical analj^sis. 
Combinations of the four factors, sex, age, number of persons in the household, 
and distance from the village center, are used to show what specific combina¬ 
tions are associated with the respective degrees of a selected form of behavior. 
Three hundred forty-three separate combinations of these factors were found 
in the 676 cases studied. The ratio of the actual occurrence of these combina¬ 
tions to their chance of occurrence was used as a common denominator, or norm 
of social measurement, to eliminate the element of chance. By the use of the 
functional combinations thus discovered it was possible to construct a predic¬ 
tion table by means of which the behavior of the people could be predicted, on 
the average, with perfect accuracy, knowing the sex, age, number of persons in 
the household, and distance from the village of each peison. It was found that 
certain factors are associated (with a given form of behavior) differently in 
functional combination with other factors than when taken singly, thus chal¬ 
lenging the validity of the usual numerical processes of gross, partial, and mul¬ 
tiple correlation as mehods of social analysis.” 

agsicthtijeai and home economics edttcatioh 

The effect of extension education on the seasonal snrplns milk problem 
in Addison Oonnty, Vermont, J. E. Gabbigak {Vermont Sta. Bui. $30 il9Sl), 
pp. jSd).—This bulletin presents the results of a study made to determine 
whether the extension service in Addison County, where a relatively intensive 
extension program was conducted, had helped farmers to solve the seasonal 
milk production problem, in what manner and to what extent farmers have 
been h^ped, and how in the future the extension service could more 
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fectively function in solving similar problems. Tbe problems in adjusting milk 
production in the area, the extension educational program, the extension meth¬ 
ods used, and some of the results obtained are discussed. Oomparisous are made 
with Lamoille County, a county with very little extension work, on the problem 
of adjusting milk production to demand, and with the State as a whole. 

From 1926 to 1929 Addison County made greater progress than Lamoille 
County or the State as a whole in adjusting milk production, and had producers 
throughout the Boston and New York milk sheds made as great adjustments 
the increased demand in the two markets could have been met without extend¬ 
ing the milk sheds. The greater progress in Addison County was made among 
dairymen given special price Inducements and by those who remembered 
being reached by extension methods. On the 125 farms from which records 
were obtained there were shifts from winter and spring freshening to late 
summer and fall freshening, cows were stabled earlier in the fall, and more 
concentrate feeds were fed during the pasture season, all practices suggested 
by the extension service. 

FOODS—HUMAN NUTEITION 

The occurrence of naringin in marmalade made from South African 
grape fruit, B. Segal and T. de Kiewiet {Jour. So, African Chem, Inst,, H 
No, 2, pp, —^Whlte spots occasionally appearing in grapefruit 

marmalade made in a factory in the Transvaal were identified as clusters or 
crystals of the glucoside naringin. On Immersing the bottled product in boiling 
water for several hours the crystals disappear and do not form again. 

Growth of preschool children (Georgia Sta. Rpt. 1931, pp. 4^-50). — A. brief 
report is given of the beneficial effects secured in a group of preschool children 
in an orphanage in Macon, Qa., as the result of slight changes in the diet 
consisting of a more even distribution of fruits, vegetables, eggs, and other 
foodstuffs throughout the entire year and the addition of cod-liver oil and 
concentrated orange Juice to the diet in the four winter months. Among the 
points noted were greater alertness in the children who had previously been 
rather listless, an increase in the general resistance to colds and children’s 
diseases, and a reduction in the prevalence of skin infections of an unknown 
cause. 

Nitrogen metabolism in infants on graded intake of soybean milk 
proteins, E. Tso and F. T. Chit (Chinese Jour. Physiol., 5 (1931), No. S, pp. 
287-294, figs. 2 ).—^An extension of the nitrogen metabolism studies on infants 
receiving soybean milk (B. S. R., 64, p. 584) is reported, with results con¬ 
firming the previous conclusion, of a lower utilization of soybean milk nitrogen 
than of cow’s milk nitrogen. It is estimated that approximately 80 per cent 
of the ingested nitrogen of soybean milk and 95 per cent of that of cow’s 
milk are utilized. It is thought that on soybean milk feeding furnishing from 
120 to 150 calories per kilogram of body weight, 18 per cent of the caloric 
intake in proteins provides for adequate retention of nitrogen to meet the 
growth requirements of early infancy. 

A description, with photographic Illustrations, is given of the metabolism 
bed employed. 

The effect of coffee upon the basal metabolism of young women, £L 
Haoeett (Jour. Home Boon., 23 (19S1), No. 8, pp. 769-775).—^As a means of 
determining the effect of dally drinking of coffee upon basal metabolism, the 
author selected 80 college women, 15 of whom never drank coffee and 15 drank 
it daily at breakfast and occasionally at other times. All of the subjects were 
within 10 per cent above or below the standard weight for height and age and 
were apparently in good health. Basal metabolism studies were conducted on 
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these subjects with the Benedict-Roth recording apparatus. Two observations 
were made on each subject on two different days. 

The average metabolism of the group drinking no coffee was 50.19 calories 
per person per hour and of the coffee drinking gi-oup 53.16 calories per person 
per hour. In eomparibon with the customary standards for women, lowered by 
5 per cent as suggested by Benedict (E. S. R., 60, p. 389), the average metabo¬ 
lism for the group not drinking coffee was 11.6 per cent below the Aub-Du Bois 
and 9 per cent below the Harris-Benediet standards, while corresponding 
values for the coffee drinkers w’ere 8.3 and 5.1 per cent below these standards. 
A further examination of the data showed that there were more individual 
subjects among the coffee drinkers than the other group who were above or 
not more than 10 per cent below these standards. The values were also com¬ 
pared with those of other metabolism studies made on groups of young women, 
with the general conclusion that “ the drinking of coffee over a period of years 
has a tendency to raise slightly the basal metabolism of noimal young women.” 

The prodiiction of dental caries in rats fed an adequate diet, G. A. Hop- 
PEET, P. A. Webbes, and T. L. Cannitp (Science, 74 (1981), No, 1907, pp, 77, 
78 ).—^Following the discovery of dental caries in rats on a stock ration of 
yellow corn 60, whole milk powder 30, linseed meal 6, alfalfa meal 3, and sodium 
chloride 1 per cent, it was observed that impaction of the corn meal particles 
occurred usually in the lower molars, and that this was followed in a few weeks 
by the formation of small but growing cavities which resulted in many cases in 
the complete destruction of the molars. When corn meal of varying degrees 
of fineness was used, it was found that its tendency to become impacted on 
the teeth was primarily a function of the size of the particles. A group of rats 
receiving the stock ration containing corn meal ground to pass through a 69- 
mesh screen showed no evidence of tooth decay in 6 months, while in another 
group receiving fairly coarse meal as supplied by a milling concern caries was 
initiated at about 8 weeks, and at 6 months practically all of the lower molars 
were extensively decayed. Attempts to prevent the decay by various dietary 
supplements were without avail. 

These results are thought to furnish strong support of the earlier view that 
** the cause of dental decay is the decomposition, most likely by aciduric and 
acidogenic bacteria, of certain foodstuffs held by the teeth In some way or 
other.” In attempting to reconcile this view with more recent theories, it is 
suggested that the increase in the diet of the so-called protective foods prob¬ 
ably reduces the consumption of the foods which have a tendency to be retained 
by the teeth, and that certain fruits, fruit juices, and vegetables may also 
have a definite cleansing action. 

A preliminary note on the significance of the phosphorus intake in the 
diet and blood phosphorus concentration, in the experimental prodnetion 
of caries-immunity and caries-susceptibility in the rat, H. Klein and E. V. 
McCoixmi (Science, 74 (1981), No. 1930, pp. 662-664 )-—^Exception is taken to 
the conclusion of Hoppert, Webber, and Canniff, noted above, that the dental 
caries occurring in rats on a diet containing whole ground corn is due to impac¬ 
tion of the food material between the teeth. In the authors’ opinion the cause 
Is the lower phosphorus content of the whole than of the finely ground com. 
Calculations of the calcium and phosphorus content of the three diets used by 
Hoppert et aL showed that although the ratio of Ca : P was practically the 
same in all of the diets the absolute amount of phosphorus was considerably 
lower in tbe whole com than in the corn siftings or oatmeal.. 

It Is also noted that in the McCollum laboratory observations during the 
past two years have shown that 88 per cent of rats (entire number not stated) 
fed a diet containing 0.23 gm of phosphorus per 100 gm of diet showed dental 
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caries at the end of 140 days of feeding, whereas 140 rats fed diets containing 
0.41 gm of phosphorus per 100 gm of diet had a 5 per cent incidence of caries. 

A relation was also found to exist between the content of phosphorus in the 
blood and the incidence of dental caries. The critical level of blood phosphorus 
below which caries occurs appeared to be about 10.5±0.5 mg per 100 gm of 
serum. The maintenance of a level of blood phosphorus above this value is 
dependent upon the level of phosphorus, calcium, and vitamin D in the diet. 

The relation of the lime and phosphoric acid in the feed to the growth 
and development of bones of white rats, J. K Blum {Texas Sta. Bui. 44I 
il9Sl)t pp. 18, fig. 1 ).—^Rats about 23 days old and weighing from 37 to 40 gm 
each were placed in separate cages and given a ration consisting of casein 20, 
dried yeast 10, starch 07.5, sodium chloride 1* and a salt mixture 1.5 parts, or 
the same ration with some of the starch replaced by varying amounts of calcium 
carbonate or dIsodium phosphate. The ration contained 0.25 per cent of lime 
(CaO) and 0.67 per cent of phosphoric acid (PiOc), equivalent to 0.178 per cent 
of calcium and 0.292 per cent of phosphorus. Each rat was given 3 or 4 drops 
of a vitamin tested cod-liver oil daily. Records were kept of the food consump¬ 
tion and gains in weight, and at the end of 8 weeks the rats were killed and the 
femurs analyzed for ash by the method of Butcher et al. (E. S. R., 55, p. 387). 

The ratio of CaO to PsOt of 1 : 1 was found to be favorable for growth and 
bone development when the ration contained 1, 1.5, and 3 per cent of each 
mineral. Small deviations of either one from the favorable ratios decreased 
the gi’owth, but did not always affect the ash content of the femurs. The 
minimum quantities in the ration to produce noimal growth and good bone 
development were found to be 0.75 per cent of CaO and 1 per cent of P*Ob. 

In rats receiving 6 per cent of PaOs VTith 1.5 per cent of CaO, growth was 
considerably decreased, the quantity of bone was excessively high in proportion 
to the total weight of the body, and the ash content of the femurs was prac¬ 
tically normal. In rats receiving 6 per cent of CaO with 1.5 per cent of PaOa, 
normal growth and bone development occurred. 

In a few samples of ash of the femurs the ratios of CaO to PjOb were deter¬ 
mined. Although the values obtained were not constant, there appeared to be 
no relation between the ratio of the two minerals in the ration and that In 
the femurs. 

Studies on nutritional anemia, B. Bickins (Mississippi Sta. Bpt. 1931, 
pp. 57-3P).—^The results noted in this progress report (B. S. R., 64, p. 696) 
may be summarized as follows: 

Bried ground turnip leaves when fed at n level of 0.25 mg of iron daily did 
not prove as effective as calves* liver fed at the same iron level in restoring 
hemoglobin in rats rendered anemic by milk feeding. A solution of the ash 
of turnip or mustard leaves in dilute hydrochloric acid proved more effective 
than the unashed dried leaves fed at the same level of iron intake for the same 
period of time. Freshly dried ground cowpeas fed at a level of 0.25 mg of iron 
proved more effective than calves* liver fed at the same level of iron, and this 
was also true of blackstrap molasses and the hydrochloric acid solution of the 
ash of the molasses. 

A continuation of the studies on sorghum and sugarcsine sirups (E. S. R., 66, 
p. 296) showed that either form of sirup cooked in a copper pan was more 
effective than the same sirups cooked in porcelain dishes or an iron pan. The 
addition of copper to a sample of sorghum sirup greatly increased its potency. 
The average iron content of 6 samples of sugarcane sirup cooked in a copper 
pan was 0.0014 and of 4 samples cooked in an iron pan 0.0072 per cent The 
average iron content of 7 samples of sorghum sirup cooked in a copper pan 
was 0.0078 and of 12 samples cooked in an iron pan 0.0158 per cent 
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Nutritional anemia (Georgia 8ta. Bpt 19S1, p. 48).—In this brief progress 
report it is noted that the ash of turnip greens is very effective, and of collards 
quite effective in the treatment of nutritional anemia in rats When fed at the 
same iron level the hydrochloric acid extract of the ash of collards proved more 
effective than the dried ground collards. 

The effect of various heating processes on the vitamin A content of 
butter [trans. title], A Scheunert and B. Wagner (Biochem. Ztschr., 2S6 
(1931), No 1-3, pp, 29-34, figs, 2). —Feeding experiments on rats are reported 
in which butterfat subjected to various common cooking processes was used as 
the sole source of vitamin A. It was concluded that in the process of baking, 
roasting, and browning there is no appreciable destruction of the vitamin, but 
that on prolonged heating in an open pan at temperatures of 160 to 200® O., as 
in deep fat cooking, a marked though not complete destruction of the vitamin 
results. It Is pointed out, however, that for this process other fats are more 
suitable than butter. 

The question of the influence of carbohydrates on the development of 
polyneuritic avitaminosis in pigeons [trans. title], B. Janowsraja (Biochem. 
Ztsohr., 238 (1931), No, 1-3, pp, 125-130, figs, 2), —^The contention of Randoln 
and Simonnet (E. S. B., 52, p. 863) that pigeons on a carbohydrate-free diet 
do not require vitamin B was tested by a repetition of their feeding experi¬ 
ments, wltli great care in the purification of the carbohydrate-free diet. Under 
these conditions, the pigeons receiving the carbohydrate-free diet developed 
polyneuritis, although the survival period was somewhat longer on the diet 
containing carbohydrate. The author concludes that the survival and freedom 
from polyneuritis of the pigeons on the carbohydrate-free diet in the studies of 
Bandoin and Simonnet was due to traces of vitamin B in the diet, and that 
the longer survival period in the present series of studies on the carbohydrate- 
free diet than on the one containing carbohydrates was pronably due to the 
higher fat content of the former. 

Vitamin G in beef and veal, P, L. Day (Jour, Home Boon,, 23 (1931), No, 7, 
pp, 657-661, figs, 4), —^In this study the basal vitamin G-deficient diet used was 
that of Sherman and Spohn (E. S. B., 51, p. 368), modified by incorporating in 
it an alcoholic (80 per cent by weight) extract of rice polish to serve as the 
source of vitamin B (Bi) free from vitamin G (B 2 ). This extract was pre¬ 
pared by stirring 500 gm of rice polish with 1,500 cc of 80 per cent alcohol, 
allowing the mixture to stand 12 hours, and then filtering and washing the 
residue with 500 cc of the same solvent The extract and washings were 
finally evaporated on starch and incorporated in the diet so that 100 gm of 
the diet contained the extract from 25 gm of the rice polish. The test animals 
were fed the basal diet alone until growth ceased (from 2 to,3 weeks), and 
were then given in addition graded amounts of the various materials. Com¬ 
posite growth curves are given for groups receiving beef round steak, heart, 
liver, and kidney, and veal round steak, liver, and kidney, and the values ob¬ 
tained are also expressed In relative concentration in terms of beef round steak 
taken as 1. 

Veal steak appeared to be slightly richer in vitamin G than beef steak; beef 
heart contained about 3 times as much vitamin G as the round of beef; beef 
kidney, veal kidney, and veal liver from 8 to 10 times as much; and beef 
liver 10 times as much. It is noted that these values are in good agreement 
with those reported by Hoagland and Snider for the relative concentration of 
vitamin G in dried beef liver, kidney, and round steak (E. B. B., 63, p. 793). 

The alleged vitamin 0 content of coffee [trans. title], A. Scheuneet and 

Besohke (KUn, Wchnachr., 10 (1931), No, St, pp, H52-1454, figs, 7).—Data 
are r^rted refuting earlier statements in the German press that coffee and 
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coffee substitutes contain vitamin 0 in appreciable amounts. The materials 
tested included infusions of coffee, Kaffee Hag, and two cereal coffees, all of 
which gave negative tests for vitamin O. 

The antiscorbutic vitamin in home-canned carrots, A. Spohn and A. 
Hxtntbb {Jour, Agr, Research iV, iSf.], 43 {1931), No, 12, pp. 1101-1108, fig, i).— 
In this contribution from the New Yoik State College of Home Economics data 
are repoited on the vitamin 0 content, as determined by the preventive method 
of Sherman, La Mer, and Campbell, of raw carrots grown on sandy soil and 
harvested at 80 days and of carrots from the same lot canned a few days after 
harvesting. The carrots were canned by three different methods^—cold packed 
with a small amount of vinegar and heated in a water bath for 90 minutes, and 
processed with and without vinegar in a steam pressure cooker for 40 minutes 
at 10 lbs. pressure. 

The minimum protective dose against scurvy of the raw carrots was between 
16 and 20 gm daily. The canned carrots retained very little of their original 
vitamin C potency, although the samples processed in the water bath were 
slightly more potent than those processed in the pressure cooker, as judged by 
slightly increased growth and longer survival periods of the guinea pigs. There 
were no measurable differences between the vitamin C potency of the carrots 
processed in the pressure cooker witli and without added vinegar. 

The antiscorbutic vitamin in the Juice of home-canned tomatoes, A. 
Spohn {Jour, Agr, Repealch [U, 8.], 4S {1931), No, 12, pp, 1109-1113, fig. 1 ),— 
This study was undertaken to compare the effect ot home canning on the 
vitamin 0 content of tomatoes (pH 4.09 to 4.16) with its destructive effect on 
carrots (pH 4.69 to 4.92) as noted above. Two varieties of tomatoes were 
used, Globe and Bonny Best. These were grown out of doors and vine ripened 
and were canned within a day after picking. The cold pack method was used, 
with processing in the water bath for 20 minutes. The filtered Juice only 
was tested. 

The minimum protective dose of the raw juice was 3.5 cc, while 4 cc of the 
canned juice did not prevent scurvy. Larger quantities were not fed. 

A criterion of hemorrhagic diathesis in experimental scurvy, G. Dalldoef 
iJour, Expt. Med, 53 {1931), No, 2, pp, 289-297, figs, iB).—The amount of nega¬ 
tive pressure required to produce petechial hemorrhages in the skin has been 
found to serve as a rough measurement of the degree of scorbutic change in 
the vessels of guinea pigs with experimental scurvy and of the value of different 
substances administered as antiscorbutics. The response of the blood vessels to 
antiscorbutics was found to be extremely rapid, varying with the amount given 
and the method of administration. Intraperltoneal injection proved particularly 
satisfactory. The technic of the teat, its limitations, and the possible nature 
of the reaction are discussed. 

** The rapidity of the change in the vessel resistance strengthens the theory 
that the underlying mechanism in scurvy is a chemical alteration of intercellular 
substances, since it is difficult to suppose that cellular changes can occur so 
rapidly and since no discernible alteration in vessel structure occurred during 
recovery. The results of the experiment further surest that the vitamin prob¬ 
ably acts directly. The conception of Wolbach and Howe [B. S. B., 55, p. 3883 
that the reaction during healing is analogous to the setting of a gel is in accord 
with our results. The theory that the vessel lesion is inflammatory in nature 
appears untenable.” 

Note on the subcutaneous administration of vitamin D, J. 0. DBtncHom) 
{Lancet [London], 1931, II, No, 17, p, 904), —^In view of existing uncertainty 
concerning the efficacy ot preparations of vitamin D when administered 
parenterally, the author reports briefly the results obtained when colloidal 
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solutions of irradiated ergosterol containing 0.1 mg per 100 cc were administered 
for 10 days by injection under tlie skin o: the back to young rats wliicb hud 
developed marked rickets on the Steenbock-Black rachitogenic diet. Although 
0.0001 mg of the preparation administered orally effected a rapid cure, a dosage 
of 0.001 mg administered subcutaneously was without marked effect. The 
author concludes that “the subcutaneous administration of vitamin D is of 
little or no value when compared with the oral.” 

Note on the corn component of a rachitogenic diet, K, S. Habris and J. 
W. M. BuNKnaR {Science, IB (1051), No. 1852. p. 95 ).—^Attention is called briefly 
to irregularities which the authors Lave observed in the development of ex¬ 
perimental rickets in rats on the Steenbock-Black diet 2965. These are thought 
to be due to traces of vitamin D in the yellow corn component of the diet, and 
as a remedy storage of the ground com meal for six months before use is 
recommended. 

Vitamin D in whole corn, H. GomnnATT (Science, 75 (1951), No. 1897, pp. 
494, 495). —^The author offers two other explanations than the ones suggested 
by Harils and Bunker, noted above, for irresailarity in the development of 
ricketb in rats on the Steenbock-Black diet 2965 and also on the McCollum 
diet 3143. One is the possible contamination of the cage by minute amounts 
of a very potent antirachitic substance which may have been used in a pre¬ 
vious experiment. Another explanation is the settling out of the calcium car¬ 
bonate of the diet. A method of obviating this latter difficulty in diet 3143 
has been tested and found satisfactory. This consists simply in dissolving the 
gelatin which the diet contains in warm water (60 ce to every 15 gm of gel¬ 
atin) and incorporating the other ingredients in the gelatin solution, with con¬ 
stant stirring, until the mixture forms a solid jelly. It is said that diet 3143 
in this form is eaten regularly by young rats, and that a remarkably unirorm 
degree of severe rickets is developed in the usual period of 4 weeks. 

It is also noted that Shohl and Brown (unpublished) have recently modified 
diet 2865 by replacing 6 per cent of the corn by gelatin and incorporating the 
other ingredients in the jelly as outlined above. 

Experimental rickets and calcification of dentin, H. Becks and W. B. 
Rydeb {Arch. Path., IB (1931), No. 3, pp. 358-386, figs. 17 ).—^This is a detailed 
report, illustrated by micropliotographs. of histological changes in the incisors 
of rats placed on the McCollum rachitogenic diet 3143 at about 25 days of age 
and killed for tooth examination after 7, 14, 21, 27, 28, 35, and 42 days on 
the diet. 

The general conclusions drawn are that if the diet is maintained during the 
development of the teeth, marked pathological changes in the dentin occur which 
increase in extent and severity as the feeding period is prolonged. The changes, 
which are thought to be analogous to those produced in the long bones under 
the same dietaiy conditions, consist in a diminution in the amount of calcium 
salts deposited, followed by a change in the type of calcification from a homo¬ 
geneous to an irregular globular type and the continued formation of dentinoid 
matrix. Atrophy of the odontoblasts appears after about 14 days, presumably 
when all of the cellular vitamin D is utilized. It is thought that the odonto¬ 
blasts are chiefly responsible for the formation of deutin. Because of the sim¬ 
ilarity in function of odontoblasts and osteoblasts, it is suggested that the 
changes in the bones in rickets are probably due to a primary Involvement of 
the osteoblasts. 

Nutritional muscular dystrophy in the guinea pig and rabbit, M. Goettsch 
and A, M. Pappenheimeb (Jour. Expt. Med., 54 (1931), No. 2, pp. 145-165, pis. 
2, figs. 5).—A continuation of the investigation noted previously from a pre¬ 
liminary report (E. S.B., 63, p. 291) has led to the conclusion that the nutri- 
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tional mtiscular dystrophy originally described as probably due to a deficiency 
In vitamin E must be caused by lack of some unidentified factor, since the 
addition of vitamin E does not prevent the development of the pathological 
condition, and inanition, Infection, and scurvy have also been ruled out. Guinea 
pigs and rabbits are susceptible and rats resistant. The pathological changes, 
which are definitely restricted to the striated muscles, are described in their 
gross and microscopic appearances. No significant alterations were found In 
the centDl ncavous system or the larger peripheral nerve trunks. 

Nerve endings in nutritional muscular dystrophy In guinea pigs, W. M. 
Rogers, A. M. Pappenhi imee, and M. Goettsch {Jour, Expt J£ed., 54 (1931), 
No, pp, 167-1G9, pl8, 2), —Supplementing the investigation noted above, the 
authors have examined the muscle nerve endings of animals suffering from the 
nutritional muscular dystrophy and have found them not to be visibly altered. 

The relationship of disorders of the digestive tract to anemia, W. B. 
Castle, C. W. Heath, M, B. Strauss, and W. C. Townsend (Jour, Amer, Med, 
Aasoc,, 97 (1931), No, 13, pp, 904-907), —^The authors report clinical data sub¬ 
stantiating the hypothesis that “pernicious anemia is a deficiency disease re¬ 
sulting not from a direct inadequacy of the diet but from a conditioned 
deficiency produced by the failure of some function of the normal stomach to 
take place in the stomach of the patient with pernicious anemia. This reac¬ 
tion, In normal individuals, we believe has to do with the manipulation of 
protein and leads to the absorption of a factor necessary for the maintenance 
of normal bone marrow activity.” 

The clinical evidence consisted chiefly in the demonstration that neither lean 
beef nor the fasting gastric juice of a normal human being was in the slightest 
degree effective in the treatment of pernicious anemia, but that the same 
amount of beef recovered from the normal human stomach, or incubated in 
normal gastric juice, produced remissions comparable to those obtained with 
liver in moderate doses. The factor responsible for this effect could not be 
demonstrated in normal human saliva, in normal human duodenal contents 
free from gastric juice, or in any portion of the gastrointestinal tract of 
patients with pernicious anemia. It is thought to be a protein or closely re¬ 
lated substance. Its activity is destroyed by boiling for 6 minutes, or heating 
for one-half hour at from 70 to 80® C., or for 3 days at 40®. Normal human 
gastric juice retains its effectiveness in neutral solution and when freed from 
pepsin and rennin by adsoiTption methods. Lipase Is considered of no signifi¬ 
cance in the reaction, and commercial pepsin, rennin, and erepsin are without 
effect. 

TEXTILES ABTD CLOTHING 

The determination of sample size for diameter measurements in cotton 
fiber studies, O. A. Pope (Jour. Agr. Research [17. iSf.]. 43 (1931), No, 11. pp. 
957-984, figs. 11).—The determination of the smallest number of individual 
cotton fiber diameter measurements that would constitute a statistically reli¬ 
able sample was sought for at the Arkansas Experiment Station. An intimate 
relationship exists between fiber diameter dimensions and the spinning and 

manufacturing value of cotton. The measurement of mean diameter —^— 

suggested by Barritt (E. S. E., 61, p. 897) seemed the most practical of meth¬ 
ods for measuring fineness from the viewpoint of giving a measure of the 

W 

normal collapsed fiber. The diameter dimension ratio proposed as a 

measure of the r^ative fiber wall tMckness among different varieties and 
strains. In these formulas the width (W) Is taken at the widest part of the 
13.3.83 .4 - " ■3 2. . 7 
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convolution as it appears in flat view under the microscope, and the thickness 
(T) is the measurement of the edge-on position of the flber. 

Consideration of all of the distributions of the flber dimensional constants 
suggested that diameter measurements may safely be regarded as normal 
distributions in so far as statistical treatment is concerned. The frequency 
distributions for the diameter dimension ratio showed a greater range in 
Bowden 3003 than in either New Boykin 1235 or Lightning Express No. 7. This 
may be due to a lack of physiological balance caused by selection for staple 
length while retaining the genetic diameter of a coarse, short-staple cotton. 
Significant errors evidently were not introduc^ed by the rounding off used in 
the conversion table or by the size of class selected in constructing the fre¬ 
quency distributions, and the technic used in measuring was such that a fairly 
good random distribution of values was obtained. A formula presented deter¬ 
mines the size of sample tor which dineronces will be statistically significant 
within a given range of accuracy. 

A sample size of 100 measurements of width and thickness, according to 
evidence obtained in this eaperiment, will provide a safe mai‘gin of statistical 
significance for the determination of differences on the basis of a dnO.ofi range, 
as well as a range of 2.5 per cent of the mean. The measurements showed 
Bowden 8003 and New Boykin 1235 to be similar in fineness, although differing 
considerably in staple length. Differences of considerable magnitude were 
found between these strains and Lightning Express No. 7. 

The bactericidal effectiveness of home laundlering methods for silk and 
rayon, E. H. Roberts (Washington Coh 8ta. Buh 260 (i5Si), p. 37).—The 
metihod adopted as corresponding to current practice in laundering silk and 
rayon undergarments consisted in washing the garment in a bowl of luke¬ 
warm suds of a mild soap, rinsing once or twice, and drying indoors. To de¬ 
termine the bacteilcidal effectiveness of such a process, sterile rayon under¬ 
garments were inocnlafed with the colon bacillus and laundered, with bac¬ 
teriological tests in various stages of the process. In the single series of tests 
reported, washing eliminated only 30 to 60 per cent of the bacteria, but after 
drying either indoors or out the bacterial count was reduced to less than 1 
per cent of the original count. 

MT g n ETXATTO mra 

New Jersey’s Agricoltural Experiment Station, 188(^1930, G. R. 
Woodward and I. N. Waxier (Feio Jersey 8ta„ 1932, pp. l3]+6Ji5, pi. 1, figs. 
22i ).—This history is reviewed editorially on page 706. 

Forty-fourth Annual Report [of Georgia Station], 1931, H. P. Stucket 
(Georgia 8ta. Bpt. 1931, pp. 54, 4i 72).—^This contains the organization 
list, a report by the director of the station on its work during the year, and a 
financial statement for the fiscal year ended June 80, 1931. The experimental 
work reported is for the most part abstracted elsewhere in this issue. 

Forty-fourth Annual Report [of Mississippi Station], 1931, W. R. 
Perkins et ax. (Mississippi 8ta. Rpt. 1981, pp. 80). —^Thls contains the organiza¬ 
tion list, a report of the director on the work of the station, a financial state¬ 
ment for the fiscal year ended June 30, 1031, and departmental reports, the 
experimental work in which Is for the most part abstracted elsewhere in this 
issue. 

Forty-first Annual Report [of Washington Ck>llege Station], 1931, E. O. 
Johnson et ax. (Washington Col, 8ta, Bui. 260 (1931), pp. 3f).—/This contains 
the organization list, a report on the work of the station, and a financial state¬ 
ment for the fiscal year ended June 80,1981. The experimental work reported 
is for the most part abstracted elsewhere in this issue. 



NOTES 


Massachusetts College.—^Announcemeiit is made that the Northeastern 
Forest Experiment Station, which has had its heailquarters at the college under 
a cooperative agreement since its establishment in 1923, has been removed to 
New Haven, where close contact will be maintained with the Tale University 
Forest School and the Connecticut State Station. 

Nebraska University.—Alva A, Baer, associate professor of agricultural 
engineering since 1920 and previously instructor In woodwork, adjunct profes¬ 
sor, and assistant professor, died February 23 at the age of 64 jears. 

Nevada Station.—^An economic survey in Lincoln and Clark Counties In the 
southern part of the Slate has been begun. The preliminary work will be in 
the nature of land utilization studies, which are to be followed later by more 
detailed studies in farm management. 

New Jersey Stations.—Glenn Willard Burton and Joseph Ettinger have 
been appointed research assistants in agronomy. 

New York State Station.—A useful laboratory method for studying the 
development of color in fruit has been worked out, using a l,50D-w. electric 
lamp with a suitable reflector. Upon continuous exposure for 4 or 5 days to 
this lamp, McIntosh apples that had showed no red became almost completely 
colored. The first traces of color began to appear after 60 to 70 hours* exposure, 
and development continued for about 3 days more, after which no further in¬ 
crease was detectable. Apples held in cellar storage at 45® F. for 3 months 
also responded to the electric light treatment, although they did not become 
as intensely colored as apples treated soon after picking. 

Wisconsin University.—^According to a note in Wisconsin Covntry Magadne, 
Dr. C. B. Strange has resigned as extension instructor in veterinary science 
to accept a position with the State Department of Agriculture and Markets 
and has been succeeded by E. K. Carlson. S. A. Wilde has been appointed 
research assistant in soils. 

Association of Land-Grant Colleges and Universities.—^The forty-sixth 
annual convention of this association is to be held in Washington, D. C., from 
November 14 to IG, 1982. 

Necrology.—^Dr. C. Dwight Marsh, widely known for his investigations of 
poisonous plants and other subjects, died in Washington, D. C., on April 23, 
Dr. Marsh was born in Hadley, Mass., December 20, 1855, and received from 
Amherst College the A. B. degree in 1877, the M, A. degree in 1880, and the 
D. Sc. degree in 1927, as well as the Ph. D. degree from the University of Chi¬ 
cago in 1904. From 18S3 to 1904 he had served as professor of chemistry and 
biology and dean of the faculty of Eipon College and for the year following 
as professor of biology in Earlham College. Coming to the U. S. Department 
of Agriculture in 1906 as physiologist in diarge of field investigations in 
poisonous plants in the Bureau of Plant Industry, he was transferred to the 
Bureau of Animal Industry in 1915 and continued his investigations there 
until his retirement in 1930. 

William W. Ashe, connected with the U. S. D. A. Forest Service since 1905 
and for several years senior forest inspector for the eastern national forest 
region, died in Washington, D. 0„ on March 18 at the age of 65 years. He was 
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a leading antliorlty on the forest types of the Southeast and a voluminous 
writer on the forest trees of the region. In tlie words of a recent tribute, he 
“was a pioneer of forestry science in the United States. . . . He wds one of 
the first to recognize the need of forest research and to stimulate its initiation, 
and became himself an authority on logging costs, erosion, and forest 
economics.” 

The recent death in Prance is noted of Clifford Richardson, a pioneer chemist 
in the U. S. Department of Agriculture and said to be the last surviving member 
ot the original membership of the Association of Oflacial Agricultural Chemists. 
Mr. Richardson began his work in the Department in 1878, continuing in its 
service until 1887, He was the author of the first bulletin issued by the Division 
of Chemistry, The Composition of American Wheat and Corn, published in 
1883, as well as of numerous other publications. 

Sir Horace Plunkett, eminent for his pioneer studies of agricultural coopera¬ 
tion and rural life, died March 26, aged 77 years. His interest in accricultural 
cooperation dated from 1889. He founded the Irish Agricultural Organization 
Society in 1894 and subsequently created and endowed the Horace Plunkett 
Foundation tor the promotion of agricultural development. Prom 1899 to 1907 
he served as vice president of the Department of Agriculture and Technical 
Instruction for Ireland. Among his numerous publications was The Rural Life 
Problem of the United States, issued in 1910. 

New Journals.— Journal of Cellular and Comparative Phy^iologt/ is being 
published bimonthly by the Wistar Institute of Anatomy and Biology at Phila¬ 
delphia, as “ a medium for the publication of papers which embody the results 
of original research of a quantitative or analytical nature in general and com¬ 
parative physiology, including both their physical and chemical aspects. . . . 
Preference will be given to analyses of fundamental physiological phenomena 
whether the material is vertebrate or invertebrate, plant or animal.” The 
initial number contains nine articles, one of which Is A Simple Method for the 
Quantitative Measurement of Cell Permeability, by M, H. Jacobs and D. B, 
Stewart (pp. 71-82). 

Anales de Quimica, y Farmacia is being published bimonthly at Santiago, 
Chile, The initial number contains a biographical account of the late Carlos 
Glhigliotto Salas, professor of advanced analytical chemistry and toxicology In 
the School of Chemistry and Pharmacy; abstracts; and a number of brief 
articles, among them The Avidity of Antitoxin and Its Significance in the Cura¬ 
tive Value of the Serum, by R. Kraus (pp. 13-18); The Iodine Content of the 
Thyroid Gland in Chilean Cattle, bv B. Blanco M. (pp. 19-25); Chemical Con¬ 
siderations in the Study of Specific Immunity Phenomena, by R. Palacios (pp. 
26-34); and Oxalemia, by R. Valenzuela Saez (pp. 36-39). 

The Uaryland Fruit Qrower is being published monthly by the Maryland 
State Horticultural Society at College Park, Mid., as a successor to the Fruit 
Growers Netcs Letter. It is planned to include in each issue one or moire 
recent papers on timely orchard topics, and those in the initial issue are The 
Importance of Organic Matter in Orcharding, by B. C. Auchter, and Factors 
Influencing Yield, Size, and Quality of Apples, by J, R. Magness. 

Physics, a journal of general and applied physics, is being published monthly 
at Menasha, Wis., by the American Physical Society. The initial number con¬ 
tains an article on Capillary Rise in Sands of Uniform Spherical Grains, by 
W. 0. Smith, P. D. Foote, and P. P. Busang (pp. 18-26), 
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The non-volatile organic acids of green tobacco leaves, H. B. Vickery 
and G. W. Pucher {Jour. Biol, Chem,, 90 (19S1), Xo. S, pp, 657-555) .—The au¬ 
thors of this contributioii from the CJounecticut State Experiment Station re¬ 
port the development of modified methods for the determination of the organic 
acids contained in plant tissues by means of which positive identification and 
approximately quantitative determination of the predominating adds can be 
secured. The most important modification consisted in the initial predpita- 
tion of the organic acids as barium salts in the presence of dilute alcohol* 
This method was quantitative with respect to the better known organic acids 
and was superior in many respects, particularly in convenience, to the cus¬ 
tomary predpitation of the lead salts by basic lead acetate. 

These methods were applied to the determination of the adds present in 
extracts of the seeds of the tobacco plant, of the leaves of young and of 
mature plants, and of leaves that had undergone the commercial curing 
process, with the result of showing that only about half the total titratable 
acidity of tobacco-leaf extracts consists of adds of familiar types such as 
malic, dtdc, oxalic, succinic, and fumaric adds. The rest were addic sub¬ 
stances, part of which appeared to be phenolic acids of which the nature 
has not yet been determined. “It is further evident that, in view of the 
presence of these substances, indirect methods for tbe determination of oxalic, 
citric, and malic adds ... do not yield trustworthy results.” 

Cobalt In plant ash, B. R. Bishop and M. Lawbenz (Science, 75 (1932), Xo, 
1940, pp, 264, ^55) .—In this note from the Alabama Bxperiment Station, atten¬ 
tion is called to variations observed In the color of the ash of different veg¬ 
etables which were being ashed for the calcinm determinations noted on 
page 889. Of the plants grown at the station, New Zealand spinach and chard 
gave an intense green ash, tendergreen and Chinese cabbage a medium green 
ash, and turnips from green to brown. Cabbage grown in the greenhouse on 
three different soils gave a green ash of varying Intensities and on a fourth 
soil a white ash. Turnips similarly grown on still another type of soil gave 
a pale green ash. 

To determine the cause of the green color thus noted, the hydrochloric acid 
solutions of the ash of several samples of vegetables were examined in tbe 
Allison apparatus * for chlorides of iron, chromium, manganese, cohalt, nickel, 


iJour. Amer. Cbem. Soc., 52 (1980), No. 10, pp. 8796-8806, fig. 1. 
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and copper, with the conclnslon that the color was due to the presence of 
cobalt. No relation was observed between plant growth and the presence or 
absence of cobalt in the ash. 

Fermentation and crystallization of honey* B. X Dyce {Nmo York Cornell 
Buh 52S {19B1), pp. 7d, fg, I).—The treatment of honey prior to packing 
and the effect of various methods of packaging with respect both to fermentation 
and crystallization were given detailed experimental study with a view to 
eliminating the fermentation and insuring the formation of fine crystals. 
Among the observations recorded were an injury to quality when the heating, 
required to destroy yeasts, reached too high a temperature or was followed by 
slow cooling; an improvement in crystallization by rapid cooling, agitation, 
and the introduction of a small quantity of starter consisting of already w^ 
crystallized honey; and a superior keeping quality in samples either hermeti¬ 
cally sealed or vacuum sealed as compared with samples packed either in glass 
containers or in friction-top tins. 

“After the honey has been granulated by the process described, it can be 
removed from the constant temperature to which it has been subjected and 
may then be kept at ordinary room temperature without fermentation or 
liquefying.” 

The action of reducing sugars on organic nitro compounds* C. F. Poe 
and F. G. Edson (Colo. Univ. Bui, SOS (1981), pp. 201-204).—The color change, 
if any, effected in the case of each of 92 organic nitro compounds by the reduc¬ 
ing action in alkaline solution of the four sugars dextrose, lactose, levulose, 
and maltose was recorded, with the object of finding, if possible, a compound 
reducible, with distinguishing color development, by levulose but not by other 
reducing sugars. Of each nitro compound 0.7 gm. was dissolved in 100 cc. of 
4 per cent sodium hydroxide solution. The sugar solutions were made up to 
contain 1 mg. per cubic centimeter. In a Folin sugar tube, 1 cc. of the sugar 
solution was treated with 3 cc. of the alkaline solution of the nitro compound, 
and the tube was heated for 16 minutes in boiling water to insure the com¬ 
pletion of any reduction which might take place. After cooling for three min¬ 
utes in running water, the reaction mixture was in each case made up to the 
25 cc. mark of the tube, and the color was compared with that of a control in 
which the nitro compound had been treated in the same way, except that no 
sugar was added. 

None of the reactions observed were found speciflc for levulose; but eight 
compounds “gave a characteristic color change . . . which did not fade or 
change color on standing. These compounds show promise as an ingredient of 
a reagent which might be used for the quantitative determination of reducing 
sugars.” Of these substances there were five of which the color reaction with 
reducing sugars was not found previously to have been recorded, viz, 3,4-dinitro- 
benzolc acid, meta-dinitrobenzoyleneurea, 8.6-dlnitro-orthOK:resol, 2,4rdinltro- 
phenol, and 2,fi-dinltrophenol. 

The effect of potassium cyanide upon the amylase activity of potato 
juice* F. E. Denny (Conirib, Boyce Thompson Inst,, S (19S1), Bo, 2, pp, 297- 
597).—At approximately pH 6.2, 30 mg. of potassium cyanide in 100 cc, of the 
reaction mixture caused an increase of from 60 to 100 per cent in the amylase 
activity of the juice of potato (Solanum tuberosum) tubers. The effect of the 
cyanide decreased as the reaction of the solution was brought nearer neutrality. 
Potassium cyanide added to potato amylase, prepared by dialyzing the juice in 
collodion bags for 24 hours, affected the amylase activity only very subtly, 
however. Further, “ when the juice was dialyzed for various time periods up 
to 24; hours before the addition of potassium cyanide, the gains in amylase 
activity due to the addition of potassium cyanide became progressively smaller. 
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In order that the actlyating effect of potassium cyanide can become evident, not 
only must the amylase and the potassium cyanide be present, but also a portion 
of the juice which will pass through collodion in dialysis. Evidence was ob¬ 
tained Indicating that the fraction of the potato juice whose presence is neces¬ 
sary for the activating effect oi potassium cyanide upon amylase diffuses 
through collodion at a rate that is slower tha n that for reducing sugars.” 

A low-temperature thermostat, H* W. Foote and G. Akeblof {Indus, cmd 
Eiigin. Chetn., Analyt, Ed,, 3 (mi), No. 4, pp. 33^, 300, ms. 2).—This note 
indicates the essential features o± a bath in which a low temperature is main¬ 
tained by means of a small electric refrigerating unit and controlled by a 
toluene-mercury thermostat, if necessary, within the variation ±0.015® 0. 
The tanh has a capacity of about 450 liters. A wiring diagram and an outline 
siketch of the complete assembly accompany the note. 

Improved gauze-plate laboratory rectifying column, S. Palezn (Indus, 
and Engtn. Chem., Analyt. Ed., S {1931), No. 4, pp. 577, 578, figs. 4).—An im¬ 
proved gauze-plate column, which possesses the advantages of simplicity of 
construction and resistance to flooding and has been found particularly well 
adapted tor vacuum fractionation, is described in a contnbutiou from the 
U. S. D. A. Bureau of Chemistry and Soils. A drawing gives details and 
dimensions. 

A statistical study of some sampling relations with special reference to 
quantitative microscopy, J. D. Wildman {Jour. Assoc. Off. Agr. Chem., I 4 
{1931), No. 4f PP* 563-570, figs. j}).—Some phases of sampling theory are dis¬ 
cussed and illustrated by microscopic counts of known mixtures ot lycopodium 
spores with starch grams, paper flber coxmts, etc. 

‘‘From the results of the experiments and the known fundamental rela¬ 
tions ... it is obvious that the size of the sample error in microscopic 
methods of the type herein degcribed is no greater than in macroscopic methods 
of the same type, and that there is no more reason for rejecting the results 
of microscopic examinations on the basis of sample error than there is of 
rejecting the results of the examination of much larger units. Moreover, the 
value of the resulting analysis in either case is greatly enhanced by a knowl¬ 
edge of the sample error present” 

A magneto-optic method of chemical analysis, F. Ajllzson and E. J. Mub- 
PHY {Jour. Amer. Chem. Boo,, 5% (1930), No. 10, pp. 3796-3806, fig. i).—*In the 
magneto-optically polarimetric system employed each compound studied pro¬ 
duced its own characteristic Tnlnimum, or minimEi, of light, regardless of the 
presence of other compounds. The characteristic minima of those compounds 
for which quantitative tests were made did not disappear until the concentra¬ 
tion had been reduced to about one part of the compound in 10“ parts of 
water. 

These minima appeared at points along the scale in the order of the chemi¬ 
cal equivalents of the metallic elements of the compounds, or the differential 
time lag is some inverse function of the chemical equivalent.” The number 
of characteristic minima, with few exceptions, was found equal to the number 
of known isotopes of the metallic element of the compound. 

Improved technic for microgravimetric analyses, P. L. Kirk and R. Obaxu 
{Indus, amd Engine Chem., Analyt. Ed., S {1931), No. 4 , PP. 345-347, fig. 1 ).— 
The apparatus described in this contribution from the University of California 
Medical School consists essentially of a reaction vessel made from a test tube 
sealed at the bottom to a heavier and tapering tube. The outside of the taper 
is ground into the top of a small Alter tube, while the inside of the taper is 
stoppered by a ground-glass rod, hooked at its upper end to permit its with- 
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di*a.wal by iqb&iis of a. second hook rod. The filter tube Is fitted with a 0.005 in. 
platinmn foil filter plate punctured with several punched holes 0.5 nun. or less 
in diameter and sealed into the walls of the filter tube. The necessary filter 
pad is to be made from well-washed, finely ground asbestos; and for the sealing 
of the ground stopper rod, glycerol was found satisfactory. Grease was found 
not desirable. A diagram accompanies the description of the assembly. 

The technic for the use of this apparatus is given in working detail. Such 
determinations as those of sulfate, phosphate, or halide could be made on a 
very small sample. 

A rapid colorimetric method for the determination of potassium by the 
use of cobaltlnltrite (Jour. Assoc. Off. Agr. Chem.f H (19S1), No. 4, pp. 575- 
577).—The author of this communication from the Kentucky Experiment Sta¬ 
tion found that by measuring colorlmetrically the change in strength of the 
precipitating reagent, instead of making quantitative separations of the pre¬ 
cipitate, the time required to make the determination was greatly shortened. 
The working conditions are prescribed in detail. 

Method for determination of fluorine in phosphate rock and phosphatic 
slags, D. S. Beynolds and K. D. Jacob (Indus, and Engin. Chem., Analyt. Ed., 
S (1931), No. 4, pp. 366-370).-^he fluorine in highly phosphatic, calcareous 
materials, such as phosphate rock, can not, according to the authors of this 
contribution from the XJ. S. D. A. Bureau of Chemistry and Soils, be made 
water-soluble by a single fusion with alkaline fluxes. Three fusions were found 
usually to fail of converting more than about 90 per cent of the fluoriae into 
the water-soluble condition. The failure of alkaline fusions to effect complete 
decomposition of such materials is attributed to the setting up of equilibrium 
reactions Involving insoluble fluorphosphates of the fluorapatite type. 

The method described Involves a single fusion of the sample with sodium 
carbonate and silica, followed by extraction of the water-insoluble residue with 
dilute nitric acid. After removal of the dissolved calcium and phosphoric acid, 
the fluorine was determined by the lead chlorofluoride method. The method 
gave satisfactory results on fluorine-bearing phosphatic slags and on the domestic 
types of phosphate rock with the exception of Tennessee blue-rock phosphate, 
which was found to contain pyrite and gypsum in quantities sufficient to inter¬ 
fere with the determination. Comparative results for fluorine in various phos¬ 
phatic materials, as determined by this method and by the volatilization method, 
are given. 

Effect of certain forms of silica on determination of fluorine by volatili¬ 
zation method, D. S. Exyi^olds and K. D. Jacob (Indus, and Engin. Chem., 
Analgt. Ed., 3 (1931), No. pp. 371-37$). —Silica gel which had not been ignited 
at temperatures above 1000® C., and silicates decomposable by sulfuric acid 
were found by the authors of this contribution from the XJ. S. D. A. Bureau of 
Chemistry and Soils to have under certain conditions a very deleterious effect 
on the determination of fluorine by the volatilization method. This appeared 
to result from the formation of a nonvolatile silicon oxyfluoride, probably SiOFs. 
Silica gel which had been ignited at 1100® 0. or higher temperatures was as 
effective as quartz as a source of silica for the determination. The volatilization 
method did not give reliable results for fluorine either In slags or In certain 
natural phosphates containing acid-decomposable silicates. 

Volumetric and gravimetric determination of mercury as periodate, H. 
H. Wttjakt) and J. J. Thompson (Indus, and Engin. Chem., Analyt. Ed., 3 (1931), 
No. 4, pp. $98, 399). —^The authors of this contribution from the University of 
Michigan report an investigation of which the results showed that mercury may 
be quantitatively precipitated as mercuric periodate. Hg#(IOfl)a, from 0.15 n 
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nitric or 0.1 isr sulfuric acid solution. It could be weighed in this form, or de¬ 
termined volumetrically by iodometric methods. Moderate amounts of alumi¬ 
num, cadmium, zinc, copper, nickel, calcium, and magnesium did not interfere. 

In the case of samples containing from about 0.05 to about 0.63 gm. of mer¬ 
cury the error ranged from -1-0.3 mg. to —0.3 mg., nitric and sulfuric acids 
being present. In the presence of hydrochloric acid, however, precipitation 
Y^as very far from complete. It is noted that if a chloride solution is to be 
analyzed, the mercury may first be precipitated as metal or sulfide and then 
converted into nitrate or sulfate. 

Of the two methods for the volumetric determination of the periodate content 
of the precipitate, the first depends on the reaction of periodates \slth potassium 
iodide to liberate elementary iodine, which is titrated with thiosulfate. In the 
second, treatment of the periodate with excess of standard arsenlte solution 
is followed by titration of the excess with 0.1 n potassium iodate. 

Suggestions concerning the analysis of potash fish oil soap used for 
emulsification, A. W. Ouessman, H. H. Bliss, and A. J. Haas, jb. {Jour. Boon, 
Ent.y 24 {19S1), No. 6, pp. 1252-1255) .—h. modified form of reporting analyses 
of fish oil soap to give the characters important in emulsification Is suggested. 

Method for the estimation of enzyme yield in fungus cultures, Z. 1, 
Kebtesz {Jour. Biol. Chem.y 90 {1981), No. 1, pp. 15-28). —A contribution from 
the New York State Experiment Station, this paper presents a new method for 
the determination of the enz 3 rme yield of mold cultures and for obtaining com¬ 
parable enzyme determinations on solid and liquid materials. As an example, 
the method is applied to the saccharase of PaiiciUium fflaucum, and data pre¬ 
sented are designed to show the significance and suitability of the method. 

It is shown that the total enzyme content of the mycelium of a mold culture 
may be expressed by the formula 

^ (total dry matter yield of the culture in grams) 

in which Tc is the monomolecular reaction constant, sucrose Is the total sucrose 
content of the reaction mixture in grams, and dry matter the amount of grams 
of the dry mycelium which supplied the enzyme used. 

“ In the same way the total saccharase content of the medium can also be 
expressed. But in this case the calculation is made on the basis of volume 
rather than weights, 

(volume of entire culture medium in cubic centimeters). 

By adding those two values {Bx+Ei) a number is obtained which indicates the 
saccharase, or other enzyme, yield of the whole culture. . . . The proposed 
method Is applicable to the estimation of other enzymes in fungal or bacterial 
cultures, since the same principles apply to the determinations of other ens^ymes 
as well.” The results of applying this method in the interpretation of the 
behavior of P. fflaucum cultures developing under various conditions are 
indicated, 

A source of error in the determination of amide nitrogen in plant ex¬ 
tracts, H. B. Vickery and G. W. Pucher {Jour. Biol. Chem., 90 ^1981), No. 1, 
pp. 179-188) .—rChiB contribution from the Connecticut State Experiment Sta¬ 
tion notes that with respect to previously recorded work, “ there is little agree¬ 
ment ... as to the exact conditions under which this hydrolysis should be 
conducted.” The new experimental evidence showed that widely varying results 
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are secured for the total ammonia nitrogen of fresh tobacco leaf extracts after 
hydrolysis, according to the concentration of the hydrolyzing acid chosen. “ This 
variability has been shown to be due to the use of hydrochloric acid m the 
presence of the nitrate that is a normal constituent ot tobacco leaf extract. 
Fresh tobacco leaf appears to contain an easily oxidized substance which 
promotes the reduction of nitric add to ammonia in the presence of excess of 
hydrochloric acid. ... No evidence has been secured of the Identity of this 
unknown substance but its behavior can be simulated by capryl alcohol.” 

It was also shown that the ammonia produced in the hydrolysis with hydro¬ 
chloric add is subject to more or less of direct oxidation by the mixture of 
hydrochloric acid and nitric acid formed when the former add is used for the 
hydrolysis, “ It so happens that, under the conditions of hydrolysis generally 
known as the Sachsse method these two factors [oxidation of ammonia and 
reduction of nitrates] approximately compensate each other, and aspara¬ 
gine added to a nitrate-containing plant extract can be satisfactorily recovered 
provided that definite conditions of hydrolysis are rigidly maintained. The 
results of this paper do not, therefore, necessarily cast doubt upon the accuracy 
of published data for the amide content of plant tissues that likewise contain 
niti-ates. It is suggested, however, that the use of hydrochloric acid for amide 
hydrolysis under these conditions should be abandoned and that sulfuric add 
be substituted,” the data presented showing that “ considerable latitude both in 
the concentration of the add and the time of hydrolysis is then permissible.” 

The determination of plant ash constltnents in the presence of silica, 
J. DAviDSOisr (Jour, Assoc, Off, Agr. OJiem,, H (1981), No, 4, pp, 551-558).—The 
author of this contribution from the U. S. D. A. Bureau of Chemistry and Soils 
found, in determinations of total and acid-soluble ash, silica, pho^horus, 
potassium, caldum, magnesium, iron, aluminum, and manganese in the straw 
of wheat and rice grown with and without fertilizer treatment, that when the 
ash was taken up in dilute hydrochloric acid without previous volatilization of 
the silica the results were in every case too low. When, however, the add- 
insoluble residue was digested with hydrofluoric and sulfuric acids, larger quan¬ 
tities of the ash constituents were determined. 

“Volatilization of silica or possibly other procedures to prevent retention of 
bases by the acid-insoluble residue is essential to the proper analysis of ash 
constituents of plant substances rich in sUica. It is recommended that the acid- 
soluble ash in plant substances rich in silica be determined, as well as the total 
ash when analyses of the ash constituents are omitted,” 

The determination of manganese in plant materials by the periodate 
method, J. Davidsoit and R. G. Capen (Jour. Assoc. Off. Agr. Ohem., 12 (1929), 
No. S, pp. 810, 811).—The authors of this contribution from the U. S. D. A 
Bureau of Chemistry and Soils describe a modification of the method of Willard 
and Greathouse (B. S. R., 38, p. 204) 

Ash the plant materials in platinum dishes in an electric muffle. Add 5 cc. 
of pho^horic acid and 20 cc. of distilled water to each dish. Heat the dishes 
on a steam bath for a few minutes and wash the contents into beakers. Heat 
the solutions to boiling and keep at this temperature after the addition of OB 
gm. of potassium periodate until the full development of the permanganate 
color occurs. With the use of phosphoric acid as above prescribed, the develop¬ 
ment of the fuU color required but from 2 to 3 minutes after the solutions 
reached the boiling i)oint. Sulfuric acid gave a less rapid color development, 
nitric acid still less. 

Colorimetric methods for the determination of manganese In pl an t 
materials, J. Davidson and R. G. Oapen (Jour. Assoc. Off. Agr. Ohm,., U 
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(19S1), No. pp. 5-i7-5W).—a:he authors of this contribution, from the XT. S. 
D. A. Bureau of C3hemistry and Soils determined manganese colorimetrically 
both in inorganic manganese compounds and in plant materials. The potassium 
periodate and the ammonium sulfate methods were found equally suitable 
for plant materials, while the sodium bismuthate method yielded results ap¬ 
preciably lower, and the gravimetric method was inaccurate. 

Volumetric determination of manganese after oxidation by periodate, 
H. H. WrcxABn and J. J. Thompson (Indus, and Bngm. Chem., Analyt. Ed.^ S 
(19S1), No. pp, S99-401). —^The authors of this contribution from the Uni¬ 
versity of Michigan showed that manganese in quantities up to 30 mg. could 
be determined by oxidizing the element to the permanganic condition vslth 
sodium metaperiodate (NaI04), and titrating the permanganate with standard 
ferrous sulfate after removal of the excess periodate by precipitation as the 
mercuric salt. The initial oxidation reaction could be carried out either in 
sulfuric or in phosphoric acid solution, but was most satisfactorily conducted 
in the last-named add, “in which case less than a milligram of chromium 
does not interfere.” Chlorides and compounds of cobalt and of cerium were 
found to interfere. 

A modification of the Hagedorn-Jenseh method for semi-macro quan¬ 
tities of glucose, G. A. Schbadeb (Alabama 8ta. Rpty 1931, pp. 39-Jfi, fig. 1 ).— 
The procedure of which the details of a modified form are here given depends 
upon the oxidation of the glucose by potassium ferricyanide, predpitation of 
the resulting ferrocyanide as the double potassium zinc salt, and the determina¬ 
tion of the unreduced excess of ferricyanide by adding potassium iodide and 
titrating the liberated iodine with sodium thiosulfate standard solution. For 
the last error, it was found desirable to use samples containing not less than 
two nor more than 6 mg. of glucose. A graph from which the glucose in milli¬ 
grams may be read off from the cubic centimeters of 0.02 n sodium thiosulfate 
solution used is given. 

Factors iufiuencing the changes in oxidation-reduction potential on the 
reduction of methylene blue in milk, A. O. Fay and G. A Aikins (Jour. Agr. 
Research [77. iSf.], 44 (1932), No. 1, pp. 77-33, figs, d).—The authors of this con¬ 
tribution from the Kansas Experiment Station find that the potential : time 
curves of milk with and without methylene blue remain in close agreement 
during the entire reduction process. The blue color and initial potentials of 
reduced samples could be restored by vigorous shaking or aspirating with air. 
Either of the above treatments also restored the initial potentials of samples 
without dye. 

The zone of reduction became more positive with an increase in the per¬ 
centage of fat and more negative with an increase in the concentration of dye. 
The time required for visible reduction increased as the zone of reduction 
became more negative. When excessive amounts of dye (1 : 10,000) were 
added, the potential of the solution did not pass smoothly to more negative 
limits, but was deterred as it approached the zone of reduction character¬ 
istic of this indicator. The addition of cane sugar to cream not only delayed 
the potential drift and reduction time of the dye, but affected the form of the 
potential ; time curve as well 

The bacterial flora of a sample of market milk influences the form of the 
potential : time curve. 

Effect of light on the reduction of methylene blue in milk, G. A. AiEms 
and A O. Fat (Jour. Agr. Research [U. fif.], 44 (1932), No. 1, pp. 85-^5, figs. 7).— 
The potentials of cream, whole milk, and skim milk were found by the authors 
of this contribution from the Kansas Experiment Station to drift toward the 
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negative Fide when these solutions were exposed to sunlight. Potential changes 
to both more positive and more negative values were deterred by the presence 
of fat This effect of fat was especially noticeable when solutions were placed 
alternately in the sunlight and in the dark. The addition of fat to skim milk 
hastened the reduction of methylene blue in samples exposed to the sunlight, 
an effect probably due to the tendency of fat to raise the zone of reduction. 
Sodium oleate and sodium stearate also shortened the reduction time, but did 
so by causing a more rapid fall of potential. 

The addition of methylene blue to skim milk or cream accentuated the poten¬ 
tial changes induced by sunlight. With each increase up to 1:26,000 in the 
concentration of dye added to skim milk containing sodium oleate, the reducing 
intensities induced by sunlight were progressively more negative. Visible re¬ 
duction of methylene blue induced either by sunlight or bacterial activity took 
place within the limits characteristic for the particular sample. It was ob¬ 
served that as the solution developed a progressively more negative potential 
the methylene blue decolorized whenever this potential passed through the zone 
of reduction characteristic of this dye. Similarly, the blue color reappeared 
when the solution developed a potential suflaciently positive to oxidize the dye 
present. When skim milk plus methylene blue wliich had been reduced by sun¬ 
light was placed in the dark, the potentials quickly became sufftciently positive 
to oxidize the dye. Artificial light hastened the reduction of methylene blue iu 
market milk. Light from a 76-watt electric lamp induced a potential drift in 
milk which differed only in degree from that observed in the case of sunlight 
The reduction of methylene blue in one sample of milk was hastened 2.5 hours 
by exposure to light from an electric bulb. 

The reducing intensity induced by bacterial activity was more negative than 
that induced by sunlight In the case of sunlight the negative limits reached 
were seldom below zero, as compared with a reducing intensity of —0.2 volt 
induced by bacteria. 

The use of copper and iron salts for the deproteinizatlon of blood, M. 
SoMOGYi {Jour, Biol. Chem.f 90 (1981), No. 6, pp. 725-72S).—Certain iron salts 
(preferably ferric sulfate) were capable of satisfactory use in place of colloidal 
hydrated iron oxide as preclpitants for blood proteins in the preparation of 
samples for the determination of blood sugars. Copper salts were found pref¬ 
erable to iron salts for such use, however, and appeared fully to equal zinc 
salts in the speed and simplicity of the technic made possible by them. For 
the precipitation of plasma or serum proteins copper salts were superior to 
those of zinc, 

A rapid method for determining acid*soliible phosphoric acid in eggs, 
J. Fitelson and L A. Gaines, je. (Jour. Asgoo. Off. Agr. Chem., 14 (1981), 
No. 4t SSSSSS), —^The method of Pine was modified in detail. A change 
was made in the extraction procedure, the manner of oxidizing the organic 
matter was altered to permit the substitution of a volumetric for Pine’s gravi¬ 
metric determination of the phosphate, and a volumetric procedure for this 
final step was worked out and tested. Full working directions for the proposed 
modified method are given. 

Detection of added ledthin in chocolate products, W. O. Winkucb and 
J, W, Sale (Jour, Assoc. Off, Agr. CTiem.^ 14 (1981), No, 4 , pp. 537-^7) .—A pro¬ 
cedure essentially the same as the tentative method for lecithin-phosphoric 
add of the 1926 edition of the Methods of Analysis (F. S. B., 66, p. 11) was 
slightly modified in detail to adapt it to chocolate samples, and found superior 
to five other methods. It Is stated that the quantities of lecithin commercially 
added to chocolate coatings can readily be detected and that, “contrary to 
representations made by certain chocolate manufacturers, no material change 
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in the lecithin content was noted when cacao beans were roasted ac tempera¬ 
tures and for periods of time corresponding to commercial practice.” 

Esters as adulterants of cassia oil, and their detection, J. Callaway, jn., 
and T. N. Bennett {Jour, Abboc. Off. Agr. Ghem.. 14 (mi), No. 4 , pp. 571- 
573). —Certain esters likely to be present as adulterants in the volatile oil of 
Oinnanwmum cassia were found detectable by hydrolysis with 10 per cent 
potassium hydroxide in absolute alcohol, in which reagent the organic acids 
involved formed heavy precipitates of their alcohol-insoluble potassium salts. 
In carrying out the tesat on a large number of crude oils the results were always 
negative, whereas in the presence of benzyl benzoate and certain other esters 
a positive test was always obtained. 

Determination of small quantities of sulfur and chlorine when present 
in turpentine, W. 0. SMian {Indus, and Bngin. CTian., Analyi. Ed., 3 {1931), 
No. 4> PP- 354 . 355). —^The author of this contribution from the U. S. D. A. 
Bureau of Chemistry and Soils found that small quantities of sulfur and 
chlorine in tuipentine could be determined quantitatively by using the Ken¬ 
nedy sulfur lamp with A. S. T. M, Method D-90-26T. Sulfur was found in all 
samples of refined sulfate wood turpentine tested, but chlorine in three 
samples only out of ten tested. The sulfur content of well-refined sulfate 
wood turpentine was so tmall as to escape detection by tiie usual qualitative 
methods. Ethyl mercaptan to give a sulfur content of 0.054 per cent was 
added to a sample of gum spirits of turpentine which had been shown to 
be free fi'om sulfur, and the figure 0.052 per cent was obtained on applying 
the method of sulfur determination here described. An equally satisfactory 
determination of chlorine was also found possible. 
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Dry climates of the United States,—Frequency of dry and desert 
years 1901—1020, K. J. Russeijc. {Calif. Ufiiv. Puhs. Geogr., 5 {1932), No. 5, 
pp. 245 - 274 , pis. 2, figs. 5).—This paper, supplementing one previously noted 
(E. S, R,, 65, p, 816), presents “in numerical and cartographic form data 
concerning the frequency of the types of drought here called dry and desert 
years” in that part of tlie United States where the rainfall is less than 20 
in., and briefly mentions certain salient correlations of rainfall with land¬ 
scapes as was done in the previous paper. More detailed consideration of the 
significance of the results is received for future papers. The ttudy is based 
on U. S. Weather Bureau !>ummaries of climatological data and represents 
“ a new application of the Koppen system of climatology.” 

The influence of climate on Washington agriculture, E. G. Johnson 
(Northwest Sci., 6 (1932), No. 1, pp. f 7 - 8 i).—Attention is called particularly 
Co the climatic contrasts of eastern and western Washington. “Broadly 
speaking, Washington may be said to fall within two cllmaric zones, one west 
of the Cascades, tempered by the ocean and characterized by a high humidity, 
abundant precipitation during the fall, winter, and spring, and a compara¬ 
tively small variation in temperature, and another east of the Cascades with 
less rainfall and greater extremes in temperature.” The determining effect 
of climate on crop and livestock production and farm management in the two 
regions is especially emphasized. 

Some phases of fruit-frost work in southern Alabama, E. S. Nichols 
{Bui. Amer. Met. Boc., 13 {1932), No. 2, pp. 21-24).—An account Is given of 
studies in the Salsuma orange-growing region of southern Alabama, with 
special reference to frost damage, prediction, and protection. It was observed 
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during the winter of 102d-3O that ** severe damage did not result unless the 
temperature fell below 20®; at and above that point, beginning probably at 
about 22®, only slight defoliation and damage to tender shoots appear to have 
resulted. But with fall below 20® damage increased decidedly with each de¬ 
gree ; the occurrence of 15® being serious. Specially severe damage was noted 
in cases of weak trees, those scale-infested, and those recently sprayed with 
unrefined oils.’* “Banking,” or heaping earth about the bases of the trees, 
afforded some protection. Some observations on the use of orchard heaters 
were made, and growers are advised to “ use fruit temperatures rather than 
air temperatures in determining when to li^t heaters.” 

Pyrheliometers and pyrheUcmetric measurements, £L H. Ktotatx (17. 8 , 
Dept. Agr., Weather Bur. Oirc. Q il9Sl), pp. III+2S^ ftps, id).—Recognizing 
the importance of measuring the intensity as well as the duration of solar 
radiation, this circular describes various pyrheliometers and auxiliary ap¬ 
paratus used for such measurement, with instructions for their care and for 
the reduction and use of the records. Continuous records of the duration 
of sunshine have been made at first-class Weather Bureau stations for many 
years. 

Climatological data for the United States by sections, [September- 
October, 1931] (17. 8 . Dept. Agr.^ Weather Bur. Chmat. Data, 18 (19S1), 
Nos. 9, pp. [205], pis. 2, figs. 6; 10, pp. [205], pis. S, figs. 4).—These numbers 
contain brief summaries and detailed tabular statements of climatological 
data for each State for September and October, 1981. 

Meteorological observations, [January-February, 1932], C. L Gxtnkxss 
and K. M. Whseixr {Massachusetts 8ia. Met. 8er. Buis. 517--518 (1932), pp. 4 
each).^The usual summaries of observations at Amherst, Mass., with brief 
notes on the more significant features of the weather of each month. 

sons—EEETII^^ 

The soil: An introdnction to the sdentiflc study of the growth of 
crops, A, D. Hall (London: John Murray, 1931, ed., rev. and enl., pp. XFII-f- 
388, pis. 4, figs. 14 ).—^In this revised and enlarged edition, advance in soil 
science since the publication of the third edition of the book in 1920 (B. S. 
R., 43, p. 621) is recognized in the rewriting of parts of the old text and the 
addition of much new material, especially with regard to the formation of 
different types of soil in response to climate, soil profiles, soil colloids in their 
relation to sod properties and behavior under different treatments, mechanical 
analysis, and other directions in whidb great progress has been made in recent 
years. The purpose of the book is stated to be “ to present the student with 
an account of the soil which will give him a sound general conception of the 
scientific aspects of the soil as it is regarded to-day, a conception into which 
the current developments of knowledge will fit.” The subject is considered 
primarily from the point of view of agriculture, and those features of soil 
science (pedology) which have no necessary connection with agriculture are 
dealt with only as they “ may be of service to the scientific man who is called 
upon to advise the cultivator.” 

Studies ou the dispersion procedure used iu the hydrometer method for 
making mechanical analysis of soils, Q. J, Bottyoxtcos (Soil 8ci., 33 (1932), 
No. 1, pp. 2i-2d).—The author found 10 minutes’ stirring with his own stirrer 
method of dispersion (B. S. R., 67, p. 710) to have as great an effectiveness 
as 16 hours of shaking with the standard shaker. Treatment with hydrogen 
peroxide affected the mechanical analysis of such soils only as contain large 
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proportions of organic matter, especially nndecomposed organic matter. Of 
the stirrer method it is noted, however, that “ on account of Its efficiency, the 
mechanical stirrer tends to break down the sand particles on long stirring; 
hence it is advisable not to stir the sandy soils too long.” 

It is concluded that ** the extreme rapidity with which the hydrometer method 
is able to measure the mechanical analysis of soils is not due, therefore, to 
their incomplete dispersion. Further research and comparison tend to support 
the original findings that, for all practical purposes, the hydrometer method is 
reasonably accurate and reliable.” 

A physico-chemical study of the Susquehanna fine sandy loam profilet 
L. D, Bavbr and G. D, Scarseth (Amer, Soil Survey Assoc, Bui. (I9SI), 
pp. pi. 1; abs. in Alabama Sta. Rpt. 1931, p. 6). —GPhe profile studied con¬ 
sisted of the four horizons (1) from surface to 6 in., brown, noncoherent, 
loamy fine sand, pH 4.9; (2) 6 to 22 in., red, friable, granular, moderately 
plastic clay, pH 4.7; (3) 22 to 44 in., mottled red and gray, granular plastic 
day, pH 4.3; and (4) below 60 in., a grayish brown, compact, plastic clay 
having a structure “ prismatic to platey.” and a pH value of 4.1. This horizon 
is said to represent the unweathered parent material. Of this soil the authors 
take up the mechanical composition, acidity and base-exchange relationships, 
and the chemical composition of the colloidal material “ The parent material 
from which this soil has developed is a very acid clay. There has been a 
removal of clay from the surface horizon with some deposition in horizons 2 
and 3. The profile possesses A, B, and 0 horizons, although the B horizon is 
not well-developed. The strength of the soil acids has decreased with weather¬ 
ing. The acids on horizons 1 and 2 are more or less familiar. The colloidal 
material in each horizon has a very low degree of saturation with bases. The 
SiOa-sesquioxide ratio of the colloidal material Increases with depth to a maxi¬ 
mum in the parent material. There has been a loss of SiOa and an increase 
in AlaOa, FeaOa and combined HaO in horizons 1 and 2. The data suggest that 
the laterilic type of weathering was predominant in the development of the 
profile.” 

[Illinois soil reports] (Illinois Sta. Soil. Bpts. 50 (1932), pp. [2]-1-71, pl8. S, 
figs. 17; 51, pp. 121+^8, pis. 3, figs, id).—^These reports continue the series 
previously noted (B. S. R., 65, p. 811). 

No. 50, Macoupin County soils, E. A. Norton, R. S. Smith, B. B. DeTurk, F. 
0. Bauer, and L. H. Smith.—^Located in southwestern Illinois, Macoupin County 
possesses an area of 543,840 acres, and is of a hilly topography, developed by 
erosion from a surface described as having been originally very smooth, and 
with drainage channels penetrating practically all sections of the area. 

The soils of Macoupin County are classified into 29 color-texture types, of 
which a yellow-gray silt loam on compact medium-plastic clay leads in areal 
extent with 15.69 per cent of the county area. A grayish brown silt loam 
follows with 15.29 per cent, an eroded gravely loam with 14.21 per cent, and 
a drabbish yellow-gray silt loam on compact medium-plastic clay with 12.76 
per cent. 

No. 51. Fulton County soils, R. S, Smith, B. B. DeTurk, F. 0. Bauer, and 
L. H. Smith.—^Fulton County occupies 656,006 acres in west-central Illinois, 
has a topography developed rather by erosion than by deposition, and is well 
drained. 

Of 14 color-texture types an eroded silt loam is the most extensive, occu¬ 
pying 80,01 per cent of the total area. A brownie yellow-gray silt loam covers 
27.8 per cent, a brown mixed loam 13.01 per cent, a brown silt loam 12.85 per 
cent, and a brown silt loam on clay 10.2 per cent 
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Proposed soil classification of the Island of Oahu, Hawaiian Islands, T. 
J. Dotniwald (Jour. Amer. Soc. Agron.^ 2S (1981)^ No. 12, pp. 977-985, fig. I).— 
Tliis is a contribution from the University of Wyoming based upon personal 
observations and on soil samples collected by the author. A summary classifi¬ 
cation outline is given, together with brief descriptions of three profiles and 
condensed statements with respect to the topics of mechanical analyses, stages 
in weathering, diemical analyses, the lateritic process, the podsolic process, and 
bases. 

The podsolic process, defined as “ essentially leaching by organic matter,” is 
considered to occur wherever tree growth covers the soil, or organic matter is 
deposited on the soil surface, even in tropical climates. It Is further stated 
that “ lateritic soils become podsolized when covered with trees. The podsolic 
process is slower or weaker at 20 to 30 in. of rainfall, more rapid at 100 in., 
and most active at 400 in.” 

The lateritic process is attributed principally to high temperature, but is 
considered to reach its maximum as a result of high temperature and rainfall 
combined. As a feature of this change, the quartz grains were found first to 
become coated with reddish iron compounds, then with black organic matter. A 
greater number of these coated grains, rather than any increase in the thick¬ 
ness of the coatings, appeared to characterize advanced stages. “The SiOa 
sesquioxides ratio of laterites becomes narrowest under combined high rainfall 
and high temperature. The ratio is larger under arid conditions and under 
high rainfall combined with cooler temperatures. Silica is retained less largely 
in the high lime-basic-arid laterites, and more so in the most arid, timbered, 
and most humid laterites of the higher elevations.” 

Iron hardpan did not appear, except that a slight tendency toward its 
formation was observed in the B horizon of a Fern Forest solL 
Bnsslan studies on soil profiles, J. S. Joffb (Jour. Amer. Soc. Agron., 24 
(19S2), No. I, pp. 55-57).—It is noted by the author of this contribution from 
the New Jersey Experiment Stations that the present paper is designed only “ to 
outline the broad features of the Russian system of soil science so far as the 
soil profile is concerned. . , . The agronomic phase was not covered by the 
Russian literature of the earlier period, neither were the biological reactions 
and activities prominent in the soil profile studied by the biologist. In recent 
years both of these subjects have been attacked and some excellent work has 
been done.” 

Further studies on the relationships between the flue material of soils 
and their physical characteristics, G. J. Bourouoos (Soil Soi., 55 (1982), 
No. 1, pp. 27-59, pi. 1) .—This contribution from the Michigan Experiment Sta¬ 
tion reports experiments designed to ascertain whether or not there are close 
relationships between the “ total colloids,” clay, and fine clay of soils as deter¬ 
mined by the hydrometer method, and such consistency properties of soils as 
the crumbling point, flowing point, and upper plastic limit, with a view to 
determining Indirectly very quickly, simply, and probably more accurately by 
meaus of the hydrometer method the consistencies and other soil physical prop¬ 
erties. Coeflicients of correlation were calculated and reduced to the percentage 
basis. 

“ The coefficients of correlation on the soils worked show that the variability 
of the crumbling point is controlled 93.3 per cent by the total colloids, 88.83 per 
cent by the day, and 85 per cent by the fine clay. The variability of the 
flowing point is controlled 84.8 per cent by the total colloids, 82.1 per cent by 
the day, and 83,7 per cent by the fine clay. The variability of the upper plastic 
limit is controlled 83.9 per cent by the total colloids, 83.5 per cent by the day, 
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and 84.6 per cent by the fine clay. The variability of the moisture equivalent 
Is influenced 82.7 per cent by the total colloids, 80.1 per cent by the clay, and 
80.5 per cent by the fine clay. 

“ No definite relationship could be established between the chemical composi¬ 
tion of the fine material of soils studied and their physical properties studied. 
Undoubtedly there may be some types or individual soils which will not show as 
good correlation between the fine material and physical characteristics as re¬ 
vealed in soils studied here. From the correlations obtained it would seem that 
the hydrometer method can be employed to obtain indirectly and quickly certain 
physical characteristics of soils.” 

The laws of soil colloidal behavior.—^vn, Proteins and proteinated com¬ 
plexes, S. Mattson (Soil Soi,, SS (19SS), No, pp. figs, 6).—The present 

paper continues a series of contributions on this subject (B. S. R., 66, p. 412) from 
the New Jersey Experiment Stations, dealing with the electrokinetic and chemi¬ 
cal behavior of aluminum- and ferric-*^ proteinates ” and of protein-** humates,” 
**bentonates,” and ‘‘silicates.” The proteins studied include albumin, casein, 
edestin, and gelatin. The complex formation between the proteins on the one 
side and the positive and negative silver chloride and barium sulfate on the other 
was also studied and is here discussed. 

“ The fundamental principles previously establli^ed in the case of the slUcated. 
phosphated, and humated compounds of the sesquioxldes were found to apply to 
all the complexes herein described and have thus been genera lujed.” 

Electrokinetics and base-exchange capacity of some inorganic colloids, 
N. H. Paebert and S. Mattson (Soil 8fci., SS (19S2), No, 2, pp. 75-94).—Experi¬ 
ments from the New Jersey Experiment Stations, more or less closely related to 
the investigations of Mattson (see above), are reported. 

The introduction of the ferrocyanlde ion in increasing amounts into the oxy¬ 
chloride of iron resulted in compounds whose isoelectric points are at low ranges. 

Arsenious sulfide is strictly electronegative, and, formed under different con¬ 
ditions, its composition always closely approaches a stoichiometric relationship. 
Arsenic appeared too acidic to exist as a colloidal cation like the distinctly metal¬ 
lic elements, A series of isoelectric sulfides of tin in which the proportion of 
sulfide and base varied ^owed isoelectric points at lower pH values as the 
compounds became more saturated with sulfide sulfur. When sulfide was in 
excess of tin, as when ferrocyanide was in excess of iron, no isoelectric point for 
the compound was foxmd to exist. 

The isoelectric point of antimony oxychloride was comparatively low delate 
the high content of chlorine at the Isoelectric point. This chlorine appeared to 
be but very slightly dissociated. All sulfides of antimony were electronegative. 
Bismuth oxychloride was found to represent the extreme condition among the 
metals considered, in that it had no isoelectric point but was electi-onegative over 
a wide pH range, 

“ The base-exchange capacity of the ferric ferrocyanides, at a pH where the 
hi^er ratio compounds did not decompose, was found to increase with the in¬ 
creasing ratio of the acidold to the ampholytoid component The same phenome¬ 
non was found in the sulfides of tin and antimony. Arsenious sulfide has a 
moderate exchange capacity at pH 7, that of the sulfides of bismuth being slight” 

Practical soU sterilization with special reference to ^asshonse crops, 
W, F. Bewisy (IGt, Brit] Min, Agr, and Fisheries Bui, 22 (19$1), pp. 2S, pis. 
S, figs, 4 ).—This bulletin takes up the purpose of sterilization, some criteria 
of successful sterilization, sterilization by steaming, baking, and chemicals 
(" cresylic add ” and formaldehyde) and manurial treatment after steaming. 

Of the results of scdl sterilization It is stated that “sterilization enridies 
the soil by increasing the amount of nitrogenous foods. In rich soils the 
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resnltiiig crop tends to develop a soft type of growth; therefore withhold 
nitrofirenons fertilizers and apply sulfate of potash and possibly some phosphate. 
Poor soils, however, react to nitrogenous fertilizers after steaming.” 

[Soils and fertilizers! (AlaMma 8ta, Bpt. 1931, pp, 19’-22). —^Earlier work 
is continued (B. S. R., 65, p. 416). 

Available phosphorus and, greenhouse pot tests, G. D. Scarseth.—No definite 
correlation was found between phosphoric anhydride content as determined by 
electrodialysis and plant growth in greenhouse pot tests. The phosphoric an¬ 
hydride extracted by 0.002 n sulfuric acid and greenhouse pot test phosphorus 
growth on Black Belt soils supplied with nitrogen and potassium but not with 
phosphorus showed a correlation of 0.884. The presence of 30 parts in 2,000,000 
of soil, a«i shown by the acid extraction method, was adequate for only about 
one-fourth normal growth of oats; 60 parts for only about one-half normal 
growth. Out of 22 soils tested, one soil only, containing over 100 lbs. per 
2,000,000 lbs. of soil, produced normal growth without phosphatlc fertilizer. 

The rate an^ degree of ftration of superphosphate by Bladh Belt soils, G. D. 
Scarseth.—On three clays, 250 lbs. of superphosphate to the acre applied one 
year before planting was, even in the absence of added calcium carbonate, 
“ practically lost to the plants.” Also, “ calcium carbonate applied at planting 
decreased the oat yield on cultures receiving a 260-lb. application of super¬ 
phosphate but slightly increased the yi^d on cultures receiving 2,000 lbs. of 
superphosphate.” On the other hand, “calcium carbonate applied one year 
before planting greatly increased the yi^ds with all rates of superphosphate 
used.” 

Buffer action and escchangeable ions in Black Belt soils, G. D. Scarseth.— 
The results recorded confirm the opinion that for each stage of weathering the 
soil adds are similar in their characteristics. Average buffer capacities calcu¬ 
lated according to Baver’s equation (B. S. R., 65, p. 812), are given for eight 
soils of a common geological ori^n. Some base-exchange figures are also 
recorded. 

Phosphate studies in solution cultures, A. L. Sommer.—^The tests noted con¬ 
tinue. with similar results, earlier work of Tidmore (B. S. R., 64, p. 815). 

Evidence of organic phosphorus compounds in the soil solution, A. L. Som¬ 
mer.—“Dialvzed soil extracts were axamlned [for PO^l by the magneto-optic 
method [of Allison and Murphy (see page 803)1. Aliquots were treated with 
the following: HsOa, HCl, takadiastase, and emulsin, and were examined after 
being allowed to stand in contact with these reagents. ... All reagents gave 
negative tests for PO..” Bach of the enzymes tested appeared to increase the 
inorganic phosphate content of the soil extract. Treatment with HCl had a 
like effect upon two of the three soils tested, H»Oa upon one of the three. 

The reciprocal effects of nitrogen, phosphoms, and potassinm as related 
to the absorption of these elements by plants, W. Thoicas {8oit 8oi„ SS 
(1932), No. 1, pp. 1-20, fgs. 5).—In this contribution from Pennsylvania State 
College, an introductory section takes up the importance of understanding 
energy relations between soil and plant a mathematical expression for evalu¬ 
ating the factors of fertility, the water content of the sell in relation to the 
maximum efliclency of mineral nutrients, the equation modified by the addi¬ 
tion of fertilizers, the concept of physiological balance, nutrient culture v. 
field experiments, and other related topics. The mathematical expression is 
based upon the development of the observation that “If Hellriegers experi¬ 
mental restfits ... on the variation of dry matter prodnced as a fnnctloii of 
the water content of the soil are platted, it is found that the points lie approxi¬ 
mate on a parabola,” and that “Wollny*s experiments . . . show that the 
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optimum water content of the soil corresponds also to ihe maximum efS^ciency 
of the mineral nutrients, i. e., to their maadmuin absorption.” From the equa¬ 
tion obtained from these facts is developed the expression of the value of the 

derivative of the anantity of nutrient absorbed with respect to time. 

Section 2, on the law of the minimum and its implication, discusses the 
results of field experiments (American, French, and Austrian), presents an 
analysis and synthesis of results, takes up the so-called luxury consiunption 
of elements, and states that “ the optimum ratio of the constituents of a 
fertilizer may then be defined as that ratio which, on the addition of any one 
of its nutrient constituents—^nitrogen, phosphorus, or potassium—^results in 
no Increased utilization by the plant of any of the other elements as determined 
by the time-absorption-graph method.” This section discusses also the exten¬ 
sion of the concept of ionic balance to all elements. 

Section S, on the mechanism of the reciprocal action of ions in their rela¬ 
tion to absorption, deals with the relation of dissociation constants to antag- . 
onism and causal factors as yet undetermined. Section 4, on the influence of 
other factors in producing selective absorption by plants, takes up the absorp¬ 
tion of the so-called physiologically acid and alkali salts under the subcaptions 
of the effect of the H-ion concentration of the substrate and the influence of 
membrane hydrolysis on the selective absorption of ions. 

BelaUve effectiveness of limestone particles of different sizes, T. L. Lyon 
(New York Cornell 8ta. Buk 5S1 (19S1), pp. IS, figs, 5).—The experiment here 
discussed was undertaken for the purpose of determining the degree of fine¬ 
ness to which a limestone of known hardness should be ground to be most 
effectiva 

The ground limestone was separated into particles of the 4 sizes, 5-10 mesh, 
10-25 mesh, 60-80 mesh, and <200-mesh. Each size of particles was applied 
at three different rates. During the 9 years covered by the experiment, farm 
manure was applied from time to time and commercial fertilizer annually. 
The acid surface soil used was placed in galvanized iron rims painted inside 
and out and having a diameter of 24 in., this surface occupying a depth of 12 
in. in the rims over a subsoil of a depth of 2 ft. Barley, red clover or soy¬ 
beans, and chard or rape, were grown in rotation. 

Except in the case of the heaviest applications (which reduced the size 
grades to about the same effect), the 5-10 mesh liirestone increased the yields 
less than did any of the smaller sizes. The 10-25 mesh produced considerably 
larger yields than did the 5-10 mesh, and very little less than did either of 
the finer-ground grades. The total yields resulting from treatment with the 
50-^ mesh and the <200-mesh were slightly larger for the 50-80 mesh grade. 

“It was apparent that while the 200-mesh stone produced larger yi^ds 
when first applied than did the 50-80 mesh, the beneficial effect disappeared 
more rapidly. On the other hand, the coarsest particles, 5-10 mesh, failed to 
show a relatively greater benefit as time progressed. The results obtained 
from this experiment would suggest that a soft limestone, such as the one here 
used, should be ground to a condition in which all of the particles would pass 
through a 10-mesh sieve. This would give enough of the finer-sized particles 
to make the limestone immediately effective. 

“A study of experiments conducted elsewhere, In some of which hard, and 
in others soft limestone was used, indicates that when hard limestone is ground 
it ^ould be pulverized more finely than i^ould a soft stone.” 

Sulfur oxidation and reaction effects in Alberta soils, 0. B. Yoxtngb! (8cu 
Agr^ 11 (12S1), No, 8, pp, 585-541).—sulfur oxidizing power of three soils, 
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each from a ditferent major soil belt of Alberta, was determined by laboratory 
experiments, the soluble sulfates being used as an index. 

“The Black, Brown, and Wooded belt soils under investigation all possess 
definite and vigorous sulfur oxidizing powers. The greatest rate of oxidation 
took place during the first six weeks of Incubation. A marked difference exists 
in the oxidizing power of the three soils studied. The Black soil possesses 
the highest capacity, the Brown soil is somewhat lower, and the Wooded soil is 
considerably lower, with only about one-half the oxidizing capacity of the 
Black soil. 

“ The supplementary fertilizers did not consistently increase or decrease the 
rate of sulfur oxidation in the soils except in one case, in which superphosphate 
added to Wooded soil caused a depression of the sulfur oxidized at the end of 
each incubation period as compared with sulfur alone. The organic matter 
(clover) had a stabilizing effect on sulfur oxidation in all soils, tending to 
produce a steadier increase in the amounts of sulfur oxidized,” 

With reference to changes in hydrogen-ion concentration it was observed 
that the pH value of two of the soils had been lowered somewhat six weeks 
after the application of 2,000 lbs. of sulfur to the acre, but after 10 weeks these 
soils had reverted to their original reaction. The application of 6,000 lbs. of 
sulfur to the acre, however, lowered the pH value of one of these soils from 
6.2 to 3.2, the other from 7.2 to 4.2. 

Sulfur oxidation in Alberta soils and related experiments, J*. D. Newton 
(£fei. Apr., 11 (1931), No. 9, pp. 613-623^ figs. 3 ).—This contribution notes ex¬ 
periments on the practical application of the observations of Younge above 
noted to the control of potato scab by a lowering of the soil pH value through 
sulfur treatment. Some success in the control work was attained, and “the 
numbers of bacteria were generally reduced by increase In acidity, but the 
numbers of fungi were not correspondingly reduced.” 

Inspection of commercial fertilizers, H. D. Haskins {MaasaoMuetts 8ta. 
Control 8er. Bui 60 (1931), pp. 60 ).—^This is the fifty-eighth report of the 
Massachusetts fertilizer control, and contains the usual guaranties and analyses 
and related data, 

GEITETICS 

Inheritance of height in hroomcorn, J. B. SiEOLiNCiEB (Jour, Agr. Research 
[U. 8.], 44 (1932), No. 1, pp. 13-20, Jigs. 4).—The crossing of a standard (tall) 
broomcom with western dwarf or whidi dwarf broomcom resulted in an Fi 
plant with the height of the standard parent and in Fs a single factor segrega¬ 
tion of three tall to one dwarf. A cross of western dwarf and whisk dwarf 
broomcorns produced an Fi plant with the height of standard broomcom, and in 
F* there was a two-factor segregation of nine standard to three western dwarf 
to three whisk dwarf to one double dwarf. Consideriiig standard broomcom 
as possessing two height factors, A and D, and the western dwarf as lacking D 
and whisk dwarf as lacking A is held to provide a simple explanation for the 
standard hei^t of the Fi plants obtained when either type of dwarf broomcom 
is crossed with other sorghums. The tall Fi plants usually have been considered 
entirely a result of hybrid vigor. 

Inheritance of the annual flowering tendency in the cultivated beet 
[trans. title], 0. Munebati (Ztschr. ZQoht., Reihe A, PJlansgensuoht, 17 (1931), 
No. 1-2, pp. 84-B9, figs. 3).—A brief report of a study conducted at the Beet 
Oulture Experimental Station, Bovigo, Italy, In which reciprocal crosses were 
made between beets exhlbltliig the tendency to shoot to seed the first growing 
season and those of the usual biennial type. Whether the annual type beet was 
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used as pollen or ovule parent the resulting seedlings were all of the annual 
type, indicating that the premature flowering tendency is dominant. That 
inheritance was controlled by a single Mendelian factor was indicated in a 8 : 1 
segregation in the Fa generation. 

Paternal and maternal inheritance in Fragaria, G. Hu Rtqg and G. M. 
Di^BBOW (Science, 75 (1982), No, 1940, pp, 269, 270 ),—Using strawberry parents 
of strikingly different size and appearance, clear cases of maternal and, paternal 
inheritance were observed in a cooperative breeding study conducted by the 
U. S. Department of Agriculture and the Oregon Experiment Station. For 
example, in a lot of 2,015 seedlings of Gold Dollar (F. Virginians X F, 
chiloensis) X F, cuneifolia there were observed 37 plants showing paternal 
inheritance, the interesting fact being that both parents possess the same 
number of chromosomes, 28. In the reciprocal cross F. cuneifoUa X Gold 
Dollar there was noted 1 plant among 207 seedlings displaying apparently pure 
maternal inheritance. Measurements of a plant with pure paternal inheritance 
from a Marshall X F, cuneijolia cross showed this plant to weigh 130 gm. and 
to possess 67 leaves of an average size of 16.6 sq. cm., as compared with 700 gm. 
and 106 leaves of 106 sq. cm. for the true hybrids. The paternal seedling thus 
lacked decidedly in the vigor resulting from hybriclity. 

Hybrid sterility and incompatibility, A. B. Watkins (Jour. Genetics, 25 
(1932), No, 2, pp, 125-162 ),—^Various phases of the phenomena are discussed 
and explained, with appropriate examples, under the topics of pollen germina¬ 
tion and pollen tube growth, fertilization, seed devdopment, chimeras, and the 
origin of triploids and tetraploids from diploids. A list of 66 references is 
Included. 

Transplantation of tissues in hybrids of Inbred families of guinea pigs 
and the individuality differential, L. Loeb and H. C. McPhkb (Amer, Nat,, 65 
(1981), No, 700, pp, 385-405 ),—^Thls is an account of experiments in tissue 
transplantation between hybrid guinea pigs of the same inbred families and 
between hybrids of these families and unrelated individuals or individuals of 
one of the parent families. The success in the development of the grafts was 
related to the similarity in genetic constitution between the donor and host. 
Tissue was more successfully transplanted between slbs of the inbred families 
than between hybrid sibs, although the latter gave more favorable results than 
ordinary syngeneslotransplantation in noninbred families Transplantation of 
tissues between hybrids of two inbred families and the parent families gave 
somewhat variable results. It appears that the severity of the reaction to the 
transplanted tissue is related to the number of gene deviations. 

A Lamarckiau experiment involving a hundred generations with negative 
results, W. B. Agab (Jour, Expt, Biol,, 8 (1981), No, 1, pp, 95-107, figs, 2 ).— 
The effects of removing the dorsal branch of the second antenna of Simo- 
cephalus and Daphnia for from 5 to 101 generations in different lines were 
tested on the ability of the antenna to regenerate, with negative results. Con¬ 
sideration was given to the amount of normal giwth and to the character 
and extent of regeneration. 

Congenital ear and skull defects in swine, J. E. Nobdby (Jour, Eereditg, 21 
(1980), No, 12, pp, J499-502, figs, S),—-Defects of the external ear in swine were 
observed at the Idaho Experiment Station to be associated with the presence 
of a number of defective bones in the skull. 

Dominant and recessive spotting separately localized in the domestic 
guinea pig [trans. title], A. Pictet (Ztschr, Induktive Alstani, u, VererJ)U7igS‘ 
lehre, 59 (1981), No, 2^, pp, 158-189, figs, 6).—Studies of the inheritance of 
spotting in guinea pigs indicate the presence of two types, one of which is 
115495-32-2 



dominant and cansed by the factor P, while the other is recessive and caused 
by the factor u. These factors were segregated so that strains containing the 
single type of spotting were developed. When Pp individuals were crossed, 
52 of 71 of the offspring showed the generalized spotting characteristic of the 
action of the P factor. When Uu individuals were crossed, 19 of the 69 Fa 
individuals showed the localized spotting characteristic of the action of the 
uu genes. The recessive (localized) type of spotting inhibited the appear¬ 
ance of file dominant (generalized) spotting. When dihybrids (PpUu) were 
crossed, there were produced 63 individuals with generalized spotting, 31 with 
localized spotting, and 22 uniformly colored, agreeing closely with the 
9:4:8 ratio expected. 

Some matings were also reported with albinos and with dominant spotted 
individuals showing different degrees of spotting. 

Pattern genes in the platyflsh, M. Gobdon and A. C. Fbasb® (Jour, Eered%ty, 
22 {1931}, Ko. 6, pp. 163-185, flg^. 8).—Four m^anic patterns designated as 
one-spot, twin-spot, moon, and crescent in Platypoeoilua maculatua are de¬ 
scribed. Each of the patterns appeared to develop as the result of a dominant 
autosomal gene. These factors appeared to form an allelomorphic series. 

Spur dichotomy in the ovariotomized Brown Leghorn, L. Y. Do3Ci£ 
(Anat. Reo., 48 (1931), No. 2, pp. 257-265, figs. 8) .—The author describes three 
cases in ovariotomized Brown Leghorn fowls where double spurs appeared. 
Two of these were restricted to the left side, while the doubling of the spurs 
appeared on both sides in the third bird. 

Development of the egg as seen by the embryologist, G. L. Stbebxeb (B<^. 
Mo., 32 (1931), No. 6, pp. 495-506, figs. 7).—An account of the development of 
different mammalian ova as observed in studies of the department of embry¬ 
ology of the Carnegie Institution of Washington. Theoretical schemes regard¬ 
ing the development of ova in man are also suggested. 

Prepubertal grovrth of the ovarian follicle in the albino mouse, E. T. 
Engle (Anat. Ree., 4^ (1931), No. 2, pp. 341-350, figs. 8).— Data are reported on 
the weight of the ovaries and mean diameter of the 10 largest follicles and of 
the 60 largest follicles found in the ovaries of rats killed at daily intervals 
from the fdurth to the thirty-seventh day of age. With a few exceptions 3 
females were killed on each of the days. Following the appearance of the 
antrum folliculi on the twelfth to the fourteenth day, there was a sudden 
increase in the size of the follicles. Atresic follicles were observed about the 
twentieth day, and these remained fairly constant in number until puberty. 

The reproductive processes of certain mammals.*—Part I, The oestrous 
cycle of the Chinese hamster (Cricetulus griseus), A. S. Pabkes (Roy. Boo, 
[London], Proc., 8er. B, 108 (1931), No. B 755, pp. 138-147, pis. 3, figs. S).—A 
study of the oestrous cycle in the Chinese hamster (C. griseus) is reported. 
The average cycle was about 4.5 days in length, which included 0.5 day for 
prooestrum, L5 days for oestrum, and 2.5 days for dioestrum. Changes in the 
vagina, uterus, and ovaries associated with different conditions in the cycle 
are noted. 

First findings of tubal ova iu the cow, together with notes on oestrus, 
0. G. HAbtacan, W. H. Lewis, F. W. Miller, and W. W. Swaxr (Anat. Bee., 43 
(1931), No. 2, pp. 267-275, figs. 5).—An account of the study previously noted 
(E. S. B., 66, p. 324). 

On the spermatogenesis of the racoon dog (Nyctereutes viveninus), 
with special reference to the sex-chromosomes, O. Minotjohi (Cytologia, 1 
(1B29), No. 2, pp. 88-108, pis. 2).—Spermatogenesis in the racoon dog is de¬ 
scribed. The dixfioid chromosome number was 42 and the haploid number 21, 
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indudiiig the sex chromosomes. Although the racoon dog resembles the 
domestic dog In anatomical characteristics, no chromosomal evidence was 
fonnd to Indicate the genetic relationship. 

Some observations on the secondary sex ratio in a gronp of Dairy 
Shorthorn and Welsh Black cattle, E. J. Robebts {Jour, Agr, Bd, iEngland"], 
20 (19S0), ^■o. S, pp, S59-S6S ).—^Data are reported on the sex ratio of calves 
bom in 18 herds of Welsh Black and Dairy Shorthorn cattle. The individual 
herds showed variations in their sex ratio from 76.3 to 139.1 males per 100 
females, but when combined there were 2,447 bull calves and 2,465 heifer calves, 
giving a ratio' of 99.3 males per 100 females. The sex ratio of calves born 
from March to August was 94,8 males per 100 females as compared with 106 
males per 100 females for calves bom from September to February. Study of 
the Influence of age on sex ratio was complicated by differences In the season 
of calving of cows of different ages. 

The contribution of the dam in inheritance of milk and bntterfat, L. 
OOPBXAND (Jour, Lain/ Boi,, U (1991), Uo. 5, pp. 879-393, figs, 6).—A study is 
reported of the relation of the production records of 694 Jersey cows in the 
Begister of Merit which also had Register of Merit daughters and sons and the 
production of their daughters and sons’ daughters. The results showed that 
for each 100 lbs. of change in the fat production of the dams from the average 
the daughters’ production changed 32 lbs. The correlation found was 
0.4044±0.0278. A correlation of 0.3415±0.026 was obtained between the pro¬ 
duction of the dams and their sons’ daughters’ production. Other correlations 
calculated were 0.3679±0.025 between the production records of the dams’ 
daughters and the dams’ sons’ daughters. 0.3440±0.029 between dams’ sisters 
and dam^ sons’ daughters, and 0.404e±0.028 between dams’ sisters* and dams* 
daughters* production. This study indicates that more attention should be 
given to the dams’ production recolrds in the selection of breeding animals. 

Four-ounce eggs from Manchuria, T. Kohmura. (Jour, Eereditv, 82 (19S1), 
No. 3, pp. 77-89, fl.g. Jf).—An account is given of studies begun at the South 
Mandhuria Railway Company Experiment Station in breeding fowls laying 
a very large e^. Of 25 domestic hens selected 3 laid eggs averaging from 80 
to 86 gm. each, 10 laid eggs averaging from 70 to 79 gm. and 12 laid eggs aver¬ 
aging from 63 5 to 69 gm. per egg, A pullet laid a slngle-yolked egg weifidJiug 
113 gm. Only about 72 per cent of the eggs were fertile In 1929 and 1930, 
and only 40 per cent of the fertile eggs hatched. An attempt is being made 
by continued breeding to establish a large egg strain. 

Heredity in swine [trans. title]. R Gabtneb (ZUeTiturg^Jctinde, 6 (1931), 
No, 7, pp. 241-^^9),—A review of the known hereditary factors in swine, in¬ 
cluding their mode of inheritance. 

Inheritance in horses [trans. title], A Waxtheb (ZUcTitufigsJcunde, 6 (1931), 
No. 4, pp. 121-125, fig. f).—A brief review of recent publications on the inherit¬ 
ance of characters in horses. 

Studies of color genetics in horses of the Altai region ttrans. title], W. 
AMScHura (ZHoMungsTvande, 6 (1931); No. 7, pp. 250-256, figs, 4).—This Is a 
discussion of the occurrence of stripes on the legs and shoulders of horses of 
certain Asiatic breeds and theories of their possible relationf^iip in origin. 

The silver mouse, D C. Dunn and L. W. Thigpen (Jour, Heredity, 21 
(1930), No. 12, pp. 495-498, fig. Jf).— The Inheritance of fdlver gray in mice, an 
English fftnciersi’ type, was studied. This condition differed from black by a 
single recessive factor which also caused silvering in chocolates. Another 
variety, described as pink-eyed (diver, was apparently due to the recessive 
dilution gene. Other combinations were produced, Including especially idlver 
agouti and silver yellow* 



On the nature of size factors in nilce» C. V. Gbekn (Amer, 65 (1981)^ 
No. 700, pp. 406-416).—Dato. are reported on the weight, length of body, tail, 
skull, humerus, femur, and tibia, diameter of femur, and skull capacity of 
male and female mice of the species Mus daetrianus and M. imscuivs and 
hybrids between these species. 

The measurements showed that in a number of characters the FiS were 
significantly smaller than the larger parent, whereas In other characters the 
differences were less than three times the probable error. The Fi males ex- 
ceeded the musculus males in skull length, femur length, and sagittal diameter 
of the femur. These findings were taken to indicate that not all size characters 
are subject to the influence of general factors. In further support of this idea 
correlation coefficients were computed for various pairs of characters, and these 
were found to show wide differences. For instance, the femur and tibia lengths 
showed relatively high correlations in all cases, but much lower correlations 
were shown between the length of either of these bones and the length of other 
portions of the body. As females in general presented higher correlation 
coefficients than males, it is suggested as a possibility that general size factors 
may play a more important part in the females. 

Linkage of the factor shaker with albinism and pink-eye in the house 
monse, W. H. Gates (Ztschr. Induktive Atstam. u. Yererhungslehre, 59 (1931), 
No, 2-3, pp. 220-226}.—In continuing these studies (B. S. R., 62, p. 216), back- 
crosses were made which indicated linkage between the shaker character and 
pink eye In the house mouse. The crossing-over percentage calculated was 
14.70±6.08. 

The dev^opment of hair in the rat [Irons, title], R. Danneel (Ztschr. 
Wise. Biol, Abf. A, Ztschr. Morph, v. OfcoL Tiere, 20 (1931), No. 4, pp. 733-754, 
figs. 19). —^A description is given of the formation of the rat hair, dealing with 
the formation of the follicle, the appearance of the hair root In the follicle, and 
the breaking of the hair through the epidermis. 

The inheritance of hairlessness ** in swine, B. Robebts and W. B. Oast 
BOLL (Jour. Heredity, 22 (1931), No. 4, PP. 125-132, figs. 6).—-In continuing the 
studies of the inheritance of hypotrichosis in swine at the lUlnois Experiment 
Station (E. S. B., 58, p. 820), it appears that this condition is partially reces¬ 
sive to the normal. Heterozygous animals are intermediate as concerns their 
hair character. Studies of the skin of affected animals showed that a similar 
number of fully developed hair follicles were present. The administration of 
iodine and cystine did not correct the difficnlty in hair growth. 

A naked lamb, E. T. Popova-Wassixa (Jour. Heredity, 22 (1981), No. 3, pp. 
89-92, fig. i).“An account is given of a hairless ram produced In a Russian 
flock of sheep that had been inbred without the introduction of outside blood 
for 20 years. 

imD (JEOPS 

[Agronomic experiments in Alabama, 1931], R. Y. Bailbt, B. L. Matton, 
J, T. WmjA^soN, H. B. Tisdaue, D. G. Sturkte, G. L. Fick, C. L. Isbell, B. 
W. Tatlob, L. M, WiJaE, and J. P. Duggab (Alabama 8ta. Bpt. 1931, pp. 13-19, 
47, 52,53, 54, 55).—Field crops work (E, S. R., 65, p. 428) r^rted on embraced 
variety tests with cotton, corn, and sweetpotatoes; fertilizer trials with cotton 
and potatoes; planting tests with oats (B. S. R., 66, p. 132) and potatoes; 
pasture studies; tests of Crotolaria species for soil improvement; and fertilized 
crop rotations. Results of studies of factors affecting lint development of 
cotton, of the influence of sodium nitrate on Sudan grass hay, and of the 
time cjtf cutting Sudan and Johnson grass for hay were in harmony with 
previous findings. 
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On an area sown (102&-1926) to dovers, grasses, and grass mixtures, vari- 
oudy fertilized and limed, and harvested beginning in 1927 with a lawn mower 
as often as there was enough growth, the only plants withstanding the condi¬ 
tions were hop clover in the early spring and I>allis, carpet, and Bermuda 
grasses and lespedeza in the summer. Fertilizer high in nitrogen and low in 
minerals produced the largest increase on all sections, yet all treatments gave 
relatively small increases over check plats. Treatment with a complete ferti¬ 
lizer plus lime resulted in a better balanced sod as to clovers and grasses 
than with the fertilizer alone. The highest yields on plats fertilized similarly 
were made on areas where Dallis grass was in the mixture. GPhls grass 
endured summer drought better than either carpet grass or Bermuda grass. 
Lespedeza grew well in a mixture with Dallis and Bermuda grasses but was 
crowded somewhat by carpet grass. 

Potato storage studies failed to show great differences in keeping Qualities 
of tubers produced under different fertilizer treatments, yet certain consistent 
differences were observed at each of three temperatures. CThe greatest shrink¬ 
age losses occurred in potatoes grown on unfertilized plats and the least in those 
from plats fertilized most heavily. Tubers from plats treated with phosphorus 
and potassium but no nitrogen showed consistently a relatively high shrink¬ 
age loss. Little differences in shrinkage were noted when the principal ingredi¬ 
ents of a complete fertilizer were derived from different sources. Potatoes from 
all treatments kept well. No consistent differences in composition of the tubers 
due to fertilizer treatment were established, except where treatment delayed 
maturity. Less mature tubers were low in starch and high in moisture. 

Inoculation of both shelled and unhuHed seed peanuts usually resulted in a 
large increase in the average number of nodules per plant, and this increase 
at harvest 4 months after a Jnne 12 planting was accompanied by substantial 
increases in number and in weight of sound nuts and in the total weight of 
tops, nuts, and roots. Applications of superphosphate 400 lbs. per acre, basic 
phosphate 600 lbs., or hydrated lime 400 lbs., each in intimate contact with the 
peanut seed, resulted in a notable decrease in average number of nodules per 
plant, at least during the first 6 weeks of growth, whereas dusting 200 lbs. of 
sulfur per acre in like contact udth untreated seed was followed by decided 
Increases in number of nodules. Korean lespedeza again developed only a 
late and inadequate supply of nodules, while Kobe, common, and Tennessee 
76 had several times as many per plant. Treating the seed of Korean lespedeza 
with a culture made from its own nodules usually increased the average number 
of nodules per plant. Perennial lespedeza inoculated with a culture from its 
own nodules averaged at the end of the season 65 nodules per plant as com¬ 
pared with 18 with no treatment. 

Nut grass tubers were not found b^ow a layer 14 to 16 In. deep In Norfolk 
sandy loom soil. Tubers taken from the first 16 in. of a square yard averaged 
1422, of which the upper 8 in. contained 1,044. Tabers planted in pots early 
in July formed new tubers and decayed by November 15, indicating that an 
actively sprouting tuber does not live normally longer than one growing season. 
No sproyts were sent to the surface by tubers planted deeper than 8 ft. The 
depth of soil from which tubers were taken was not definitely related to the 
depth from which they couM send sprouts. Nut grass planted In pots on July 
2 and dipped just below the soil surface whenever sprouts appeared, produced 
no new tubers during the season, while undipped nut grass formed 84 new 
ones from a single tuber. Tubers failed to germinate when their moisture con¬ 
tent had been reduced to 24 per cent by 4 days’ exposure to sunlight, and those 
dried at room temperature or in a desiccator failed to germinate after the 
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moisture content was down to 15 per cent Tlie thermal death point of the 
tuber appeared to be between 60 and 60* 0. 

[Field crops inrestigations in India, 192S-29] {India [Dept Agr.l Bev. 
Affr. Oper., 1928--29, pp. IS-SO, ffl-'tS, 90, 91, pis, 5).—Agronomic escperiments 
and plant breeding work carried on by the imperial and provincial depart¬ 
ments of agriculture in different localities in India were along the same general 
lines as previously reported (B. S. H., 61, p. 618). 

Spring seeding of alfalfa, L. R. Neel (Tennessee 8 ta, Oirc. 40 (1982), pp. 
g) .—Alfalfa was successfully spring sown March 15 to April 13 on well pre¬ 
pared and inoculated fertile brown loam at the Middle Tennessee Substation, 
the best average yields coming from a 20-lb. rate and without a nurse crop. 
During the first year the crop was clipped late in June and again In August 
or early September in order to destroy weeds. 

The effect of uniformity of spadng seed on the development and yield 
of barley, H. B. Spbague and N. F. Fabbis (Jour, Amer, Soo, Agron,, 28 (1981), 
Ho, 7, pp, 516-533, figs, 5), —^The relation between uniformity of spacing the 
seed of barley and the development and yield of the crop was studied in 1929 
under field conditions at the New Jersey Experiment Stations. In the uniform 
planting method used, each foot of row received kernels evenly spaced and 
equivalent to 10 pk. per acre, whereas in the variable method the average 
seeding rate was 10 pk. per acre but consecutive sections of the row were 
planted at rates equivalent to 6, 9, 11, and 14 pk. per acre and a random 
distribution of the four rates was provided. Three rows of each method alter- 
nated throughout the test field, and observations were confined to the center rows. 

Yields of grain and straw Increased with the seeding rate when the com¬ 
ponent rates of the variable method were considered, but the increase in yield 
was far from proportional to population density, due to the reduced develop¬ 
ment of individual plants at the closer spacings. Indications were that the 
barley plant has considerable ability to modify its development in response to 
the soil resources available. The average grain yield from the variable method 
slightly exceeded that from the uniform method. No reduction in average 
straw yields resulted from irregularities of stand. Thickly populated areas 
seemed to draw on the soil resources of neighboring sparsely populated areas. 
The balance of the adjustment needed for normal yields was caused by in¬ 
creased development of individual plants In thin stands. The variability of 
the soil was far more important in determining yields of units of the planted row 
than was population density. Mean values of individual plant characters were 
not changed appreciably by the irregularity of spacing seed, nor was the re¬ 
liability of the mean values affected significantly. 

Boot systems were not confined to the vertical zone occupied by the aerial 
portions, and top growth of individual plants seemed to be correlated with 
root development. Conclusions were that such crops as oats, wheat, and rye, 
reported to develop more extensive root systems than barley, probably can 
utilize even more completely the soil resources In spite of considerable ir¬ 
regularity of stand. 

“American grain drills, when functioning normally, may be assumed to 
distribute seed of small grains satisfactorily so far as total jrield of crop is 
concerned. The factor of regularity in spacing seed may be largely ignored 
in conducting rate-of-seeding tests, even though the variation in seeding rate 
varies as much as 40 per cent from the mean in consecutive sections of the row.” 

The shedding of nodules by beans, J. K. Wilson (Jour. Amer, 800 , Agron,, 
28 (1981), Ifo, 8 , pp. 570-674).—Bed kidney beans were grown at Cornell Uni¬ 
versity in son with controll^ moisture content. After nodulation a reduction 
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of soil moistare from 20 to 12.5 per cent for 2^ hours caused the bean roots to 
shed on the average about 36 per cent of their nodules. On some individual 
plants 67 per cent of the nodules were affected destructively by this drop in 
moisture. The shedding was more free on small and fibrous roots than on 
larger roots. 

Hop clover, L. E. Neel (Tennessee Sta, Giro, 41 (1932), pp, Hop clover 
(TnfoUum prooumhens), a true clover widely distributed throughout the coun¬ 
try, proved of value in the grass and clover mixture tor a permanent pasture 
and useful in improving thin soil and land infested by broom sedge and weeds. 
At the Middle Teimessee Substation it sometimes affords as much as 1 ton of 
hay per acre. Directions for its culture and saving its seed are given. 

An indication that corn tillers may nourish the main stalk under some 
conditions, G. H. Dungan (Joan Amer. Soc. Agron., 23 (1931), No. 8, pp. 662- 
676, ftg^. 6).—^The removal of tillers from corn plants in the early milk stage 
at the Illinois Experiment Station caused a slight reduction in yield and test 
weight of grain. As to the yield and test weight of grain, individual plants 
with suckers were very ^ghtly superior to those without suckers. When 
plants with and without suckers were defoliated when the grain was in the 
early milk stage the plants with suckers were strikingly superior in grain 
yield, test weight per bushel, weight per 100 grains, diameter and length of 
ear, and weight of ear bearing stalks, and the differences were statistically 
significant. Defoliation when the ear shoots were just emerging resulted 
in no further grovTth of the main stalk, but a fhster main stalk-like growth 
of the 6ucker& E^oval of all blades from plants with no suckers resulted 
in complete barrenness. 

The Ishan cotton plant under mixed cultivation, n, E. H. G. Smith and 
A. V. Gibbebd (Nigeria Agr. Dept. Ann. Bui., 9 (1930), pp. 35-4^, pis. 2).—Fur¬ 
ther investigation (E. S. E., 65, p. 52S) on the effects of Intercropping with 
yams on the cotton plant, considered with the previous work, showed that 
Intercropping results in a basic or primary depression in growth of about 10 
per cent from which there is no recovery. The growth is retarded due to the 
competition with the yams for available soil moisture during the short dry 
season, reaching a maximum of 20 per cent, but thereafter a gradual recovery 
takes place which continues until complete recovery just before senescence. 
Tbe depression and retardation of growth caused dower production and hence 
boll production and yield to be reduced by from 25 to 35 per cent. The heavy 
shedding of flower buds normally occurring with indigenous cotton before 
rains stop is reduced by intercropping, as the development of the intercropped 
plants is depressed and retarded at this time. Intercropping increased the 
proportion of the crop borne by the sympodia and decreased that borne by the 
monopodia. There was some evidence that intercropping somewhat retards 
flowering and boiling and that it reduces the mean maximum lint length. 
Intercropping did not affect shape of plant, boll shedding, mean boll weight, or 
period of maximum maturity of the crop. The competitive effect of the yam 
did not go beyond a radius of 3 ft 

Dehiscence of the boll of Xjinnxa rigidum and related species, A. 0. Dnir 
MAH and J. C. Beinsmade, jb. (Jour. Agr. Besearoh [17. 44 (1932), No. 1, 

pp. 21^27, figs. 3). —The mechanism of the dehiscence of the bolls or capsule 
of the y^low-flowered flax (L. rigidum) and of several related species native 
to the Great Plains of North America is described in this contribution from 
the XT. S. Department of Agriculture. In these species the capsules open 
when wet by rain, iu contrast to those of other flaxes which dehisce by drying. 
The opening of the capsules in L. rigidum depends upon the definite action 
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of a hingdlke organ which forms the attachment of each segment of the 
capsnle to the receptacle. The five segments of the hoU are pushed open by 
the rapid expansion of the inner tissues of the organ, which absorb water 
through minute orifices at the base of and between the segments. 

liespedeza serlcea, 0. A. Mooers {Tenne&see Sta. Giro, 42 (193B), pp, 4 ),— 
L. aerioea is described as apparently well adapted to poor land, low in lime 
requirement, and able to maintain a stand xmder adverse conditions. The 
plants are deep rooted, endure drought, and thus far have shown no serious 
susceptibility to disease. Untreated seed germinated slowly and continued 
to come up for months, but germination was increased decidedly by scarifica¬ 
tion or treatment with sulfuric add. Good stands were obtained from broad¬ 
casting 26 lbs. of add treated seed or 5 lbs. of untreated seed in 2.5-ft. rowa 
While in Tennessee untreated seed may be sown successfully at any time from 
November 1 to August 1, scarified seed should be sown only in late spring or 
summer. Seed yields have ranged from 200 to 900 lbs. per year from plants 
over 1 5 ear old. In the dry 3’ear 1930 L. sericea for hay outyielded alfalfa, 
red clover, and lespedeza No. 76. In composition the first-year hay, faU-cut 
when about 1 ft. high, closely resembled annual lespedeza. A pasture trial 
with sheep and a feeding trial of the hay with steers at the West Tennessee 
Substation are noted briefly. Both the feeding trial and the composition 
indicate that L. aericea hay is not equal to alfalfa in feeding value, but it is 
eaten readily and seems to be superior to grass hay. 

Studies in sorghum.—Anthesis and pollination, G. N. K. Ayyangab and 
V. P. BAG (Indian Jour, Apr. 8oL, 1 No. 4t PP* H5-4S4t —The 

course of anthesis in varieties of Sorghum durra, 8, roxlurghti, and 8, nervoaum 
ore traced, and pollination is discussed briefly. 

Imperial Sugar Cane Research Conference, London, 19Bit Report of 
proceedings (London: [Gf, JBrif.] Empire llarheting Bd,, 1982, pp, 171),-—A 
brief report of proceedings of the conference held under the auspices of the 
Empire Marketing Board in London from July 20 to 24, 1931, is presented, with 
resolutions adopted and a list of members. The report includes a paper on 
Sugar Cane Economics, by C. A. Barber (pp. 34-65), a world economic survey 
of sugar (pp. ia-33), and accounts (pp. 65-88) of the economic position of the 
industry in South Africa, India, British Guiana, the British West Indies, and 
Fiji. A paper on Sugar Cane Research in the British Empire, by P, S. Hudson 
(pp. 89-92) Is followed by r^sum4s (pp. 92^140) of sugarcane research in 
Queensland, South Africa, India, British Guiana, the British West Indies, Fiji, 
and Mauritius. Other articles include The Biological Control of Sugar Cane 
Pests, by W. B. Thompson (pp. 141-146); Quarantine and the Spread of Sugar 
Cane Diseases, by S. F. Ashby (pp. 140-161); By-Products of the Sugar Cane 
Industry, by W. G, Freeman (pp. 161-160); and Report on a Visit to the Proef- 
station Oost-Java In March-April, 1830, by A. Glendon-Hill (pp. 161-166). 

Studies in Indian tobaccos.—^No. 6, The improvement of Indian ciga¬ 
rette tobacco by hybridization, K. Ram (Indian Jour, Agr, Set,, 1 (1981), 
No, 4, pp. 465-472, p7s. 6.)—The sixth number of this series (E. S. E., 52, p. 
622) describes efforts to produce a tobacco variety retaining the hardy growing 
characters of a native type and better in quality for cigarettes. Pusa type 28 
was croi^ed with Adcock. In general vigor Fi plants were intermediate between 
the parents, foid neither was completely dominant over the other. In F» the 
range of variation was very wide, and the coefficient of variation was more than 
twice that of either parent The true parental types did not reappear in F*, 
and new characters not present in either parent arose. A variety with large 
pure white flowas appeared in F*, although the flower color in both of the 
par^fls of the cross was pink. 
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Frost injury to spring wheat with a consideration of dronth resistance,' 
L, R Waidbow {Jour. Amer. Boo. Agron., 25 (1931), No. 8, pp. Recent 

breeding work, according to this contribution from the North Dakota Experi¬ 
ment Station, has brought into existence wheat yarieties more susceptible to 
frost than any grown 15 or more years ago. It Is pointed out that while injury 
of wheat by spring frost Is unusual, it may occur. Nursery studies at the 
station furnished data indicating that yields of Hope wheat were so reduced 
about 18.8 bu. or 38 per cent Wheat varieties arranged tentatively in order of 
resistance to frost are Reliance, Red Fife, Marquis, Marquillo, and Hope. 
Yields of the varieties under semiarid conditions showed in general a positive 
relationship between frost and drought resistance, 1. e., the ranking was Ceres, 
Reliance, Marquis, Marquillo, and Hope. Other data cited from experiments In 
the region led to the conclusion that neither Kubanka durum wheat nor emmer 
showed greater drought resistance than Marquis wheat. 

Spring wheat varieties for South Dakota, K. H. Kia.ges (South DaTcota Sta. 
Bui. 288 (1931), pp. 44, fig». 14). —^Variety tests with common and durum ^ring 
wheat at the station and substations and la cooperation with farmers are 
reviewed for various periods since 1925, supplementing earlier work (B. S. R., 
49, p. 635; 67, p. 530), and information is given on the wheat acreage and 
producing districts in the State and on results of milling and baking tests made 
by the U. S. Department of Agriculture on a number of the varieties studied. 
The characteristics of varieties and selections tested are described briefly. 

Ceres, the outstanding hard red spring wheat tested, yielded 20.3 per cent 
more than Marquis at Brookings, 16.6 per cent more at Edghmore over seven 
years, and 18.8 per cent more at Eureka during 5 years. The yields together 
with results of milling and baking tests indicating that in quality Ceres equaled 
if not exceeded Marquis, suggested that Ceres might be recommended to replace 
Marquis in all parts of South Dakota. 

Reward, which gave good yields at Highmore and Eureka, may be grown 
to advantage as an early-maturing variety in north central South Dakota. 
Mindum, Amautka, and Kubanka were outstanding among the durums in yield 
and quality. Mindum is widely adapted in the State, while Kubanka is par¬ 
ticularly adapted to central and western South Dakota. Nodak and Acme were 
high yielders but low in quality of grain. Mindum ^owed superiority to Red 
Durum in cooperative tests in northeastern South Dakota. 

Comparative yields in different parts of the State showed that hard red 
spring and durum wheats yielded very much alike. Since the price differential 
usually favors hard red spring wheat, it might be profitable for many to grow 
less durum and more hard red spring wheat of a variety such as Ceres. 

Correlation between yields of winter wheat varieties grown in various 
locations in the Columbia Basin of Oregon, J. F. Mabtut and D. E. Stephens 
(Jour. Amer. Boo. Agron., 23 (1931), No. 8, pp. 638-64S)* —^Nursery experiments 
were carried on by the Oregon Experiment Station in cooperation with the U. S. 
Department of Agriculture in various sections of the Columbia Basin of Oregon 
to determine the best wheat varieties for each section and the correlatiozi of 
results at Moro and other localities. Strains of the hybrids Fortyfold X 
Federation, Arcadian X Hard Federation, Fortyfold X Hard Fedei-ation, and 
Fortyfold X Hybrid 128 gave the highest average yields. Coefficients of cor¬ 
relation between results at Moro and the other nurseries for 2 years indicated 
that a 2-year average is of value except that differences caused by severe 
winters and drought may not be accounted for. The varieties ranked close 
to expectancy when all factors were considered. The data indicated that with 
one possible exception the outlying nurseries in the Columbia Basin should be 
continued. 
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A study of local variations In protein content of Tvheat, H, H Furincrx 
([OMahoma'] Panhandle 8ta,, Panhandle Bui. 36 (1933), pp* 15, fig. 1). —Study 
of commercial wheat samples from the Panhandle region gave indications that 
there might be some relation between color and the predominating soil type 
in various locaUties. Considerable light colored wheat came from localities 
where sandy loam to loam soil predominate, while much of the dark hard vitre- 
ous appearing wheat came from areas with heavier soil types. ContlnTied 
unfavorable conditions during the spring growing season tending to produce a 
small kernel or a severe drought affecting the crop just before maturity and 
producing shriveled kernels may have much to do with the resulting protein 
content of the grain. Within the Panhandle area the average quality of wheat 
may be expected to fluctuate considerably from year to year. 

When samples from plats at the station were considered in general lower 
protein contents were found where wheat followed wheat than after a fallow or 
cultivated crop. Also straw and manure plowed under as soon as possible 
produced higher quality of wheat the next season than where shallow tillage 
was practiced. The protein content of wheat from plowed plats under continu¬ 
ous wheat culture closely approached that of wheat grown in crop rotations. 
Wheat after wheat averaged 13.8 per cent and on fallow 15.5 from 1924 to 
1981. Prom 1928 to 1931 commercial samples averaged 13.65 per cent and wheat 
on stubble land at the station 13.75 per cent. The protein content in three of 
the six seasons was medium and relatively high in the remainder. As pointed 
out earlier (B. S. R.* 66, p. 186) cultural and seasonal conditions appeared to 
affect protein content far more than varietal differences. It is pointed out that 
while the protein content of wheat constitutes a production value it has no rela¬ 
tion to the acre yield of the grain. 

HOETICTITTOE 

[Horticulture at the Alabama Station] (Alalyama 8fa. Rpt. 1931, pp. 50-52, 
53, 54).—Of 51 varieties of grapes planted in 1924r-25, 80 had succumbed by 
1^1, and among the 10 most vigorous and productive kinds listed by O. 0. 
Medlock are Concord, R. W. Munson, and Herbemont Observations by Medlock 
upon Stuart and Protscher pecans stored at various temperatures and relative 
humidities indicated that nuts keep best at low temperatures and low relative 
humidities. Ajs the temperature increased the duration of the keeping period 
decreased, so that at ordinary room temperature and ordinary relative humidity 
quality was lost in from 10 to 12 months. Perceptible amounts of free ammonia 
in the storage atmosphere caused the kernels to darken within 10 days. Prog¬ 
ress was made by Medlock in the improvement of the blueberry. 

The results of varietal and cultural studies with vegetables are reported by 
C. li. Isbell. 

As reported by L. M. Ware, pota^ did not improve nor did nitrogen signifi¬ 
cantly lower the i^ipplng quality of strawberries. 

[Horticultural investigations at the Canadian experimental stations and 
farms] (Canada Eaapt. Farms, Rpts. Supts. 1930, Agasaie (B. 0.) Farm, pp. 

29, 54-57, 58-45, figs. 2; Gap Rouge (Que.) Sta., pp. 23-27; Famham (Que.) 

pp. 20-23; Fredericton (N. B.) 8ia., pp. 18-32, S3, fig. 1; Indian Sead 
(Bask.) Farm, pp. iO-JH, 45-49; Kapuskasing (Ont.) pp. 24-29, figs. 2; 
iMombe (Alta.) Bia., p. 46; LennoxviJle (Que.) Bta., pp. 1, 50-59, figs. 2; 
Harden (Man.) Sta., pp. 19-40, 43, 57, figs. 5; Bappan (R. 8.) Farm, pp. 1, $2- 
SS, 36, 57, fig. 1; Rosthem (Bask.) Bta., pp. 43-52, fig. 1; Scott (Bask.) Bta., 
pp. 45-59, fig. 1; Bidneg (5. C.) Bta., pp. 13-4$, 9; Bvmmerland (B. C.) 

Bta, pp. 4^, figs. 5).—Brief reports are again presented (B. S. R., 62, p. 687} 
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by W. H. Hicks, G. A. Langelier, B. Bordeleau, 0. F. Bailey, W. H. Gibson, 
S. Ballantyne, F. H. Reed, J. A. McOlary, W. B. Leslie, W. W. Baird, W. A. 
Mnnro, G. D. Matthews, B. M. Straight, and W. T. Hunter, relatively, on the 
results of miscellaneous varietal and cultural studies with fruits, vegetables, 
and flowers and ornamentals. 

Beport of the divtsion of horticulture, W. T. Macoxjn et al. iOamda 
Expt Farms, Div. Eort, Bpt 19S0, pp. 77, figs, i^).—-In this annual report (B. 
S. R., 64, p. 537) a general summary of activities is given. 

Several promising crab apples and three standard apples obtained In fruit 
breeding operations are described. 

According to M. B. Davis, the Wealthy apple orchard set in 1896 with trees 
10 by 10 ft apart and which yielded 300 bbls. per acre in its sixth year is now 
in its decline, showing a net loss in 1930. In general the orchard has shown 
that early bearing may be induced: by dose spacing. 

Bxperlments in blueberry culture showed that on a soil of high pH value 
(7.6 as a maximum) the best growth was made on those plats receiving a 
mulch of peat and fertilized with aluminum sulfate. Here the pH was reduced 
to the vicinity of 6.5. Aluminum sulfate alone did not reduce pH value suffi¬ 
ciently to meet the full needs of the blueberry. Incidentally the peat mulch 
provided cooler and moister conditions for the roots. Blueberry cuttings from 
bushes which would not layer rooted as high as 80 to 86 per cent when taken 
in March, placed for about 2 weeks in x>oat held at 40"* F., and then removed 
to a greenhouse with night temperatures between 50 and 55®. 

Apple pollination studies conducted by H. Hill in the Province of Quebec 
indicated that McIntosh may not always be a reliable pollinizer for Fameuse, 
there being in 1930 a difference of 5 days in time of blooming. Duchess and 
Melba blooming coincidentally with Fameuse are considered favorable 
pollinizers. The ripening of apple pollen was artificially hastened by placing 
anthers in petri dishes placed beneath Coleman lamps. Duchess was unusually 
productive of free pollen. Ihe average length of Fameuse, Duchess, Wealthy, 
Golden Russet, McIntosh, and Melba pollen tubes were 702, 402, 732, 560, 706, 
and 498 microns, respectively. In cross-pollination tests Duchess proved the 
best pollinizer for Fameuse. McIntosh X McIntosh yielded 3.6 per cent of 
harvested fruit, Fameuse X Fameuse 0.2, Wealthy X Wealthy 0.6, and Duchess 
X Duchess 0.4 per cent. No set was obtained with Fameuse, Wealthy, and 
Golden Busset flowers simply bagged and very slight sets with Mclntodi 
and Duchess. 

Observations by Machacek at Abbotsford, Que., on the comparative amounts 
of fire blight on apple trees fertilized in different ways did not support the 
contention that applications of nitrogen tend to increase the suceptibility of 
the apple tree to blight. 

Using young Joyce apple trees grown in pots and supplied with nitrogen 
in the autumn and early spring, Davis and Hill reached the conclusion that 
nitrogen applications made later than September 1 are of little value in 
promoting growth the foRowing season. Barly fall applications did influence 
the color of apple leaves but also delayed the ripening of the wood. The ap¬ 
plicability of the results to the field is Questioned. 

As reported by Davis, the Nova Scotia apple varieties Baldwin, King, 
Eibston, and Boxbury are low in tannin as compared with English cider 
varieties but do, with the exception of King, yield a very acceptable cider. 
The technical processes of cider manufacture are outlined in detail. 

Vegetable gardening studies reported by T. F. Bitchie include observations 
on a new variety of eggplant designated as Blackie, obtained by crossing 
Black Beauty and Nagasaki Attempts to dev^op a small-sized, wrinkled 
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pea were snccessful. Laxton Pi-ogress X English Wonder yielded some prom¬ 
ising large-seeded canning type peas. The tomato cross Alacrity X Barlibell 
yielded a very early-ripening tomato designated as Abel. A back-cross of 
Bonny Best X Alacrity seedlings to the Bonny Best parent yielded some 
excellent types, and from a Livingston Globe X Bonny Best cross there was 
secured a promising red-fruited seedling. Promising sweet corns were obtained 
In the crosses Golden Bantam X Pickaninny, Banting X Golden Bantam, and 
Country Gentleman X Pickaninny. An electrically operated device for 
pollinating tomatoes is described. 

Paper mulch studies were carried on with 16 kinds of vegetables, among 
which cucumbers, muskmelons, and peppers reloaded favorably. Temperature 
was slightly higher under the paper in May, June, and July, and lower in 
August. None of the papers tested lasted more than one season. A list of 
desirable vegetables for the Ottawa region is presented. A promising new 
variety of greenhouse cucumber was obtained by crossing the Hescrow and 
Deltus varieties. 

The results of canning studies with red raspberries are reported by B. W. 
Hamilton, with the observation that Latham and Herbert gave the best 
products. 

In the section on ornamental gardening, certain new lilacs originated at 
Ottawa are described by I. Preston and notes presented on a large number 
of dimbing roses and iris. The results of sweet pea trials in the greenhouse 
are presented in tabular form. 

Effects of calcium deficiency on nitrate absorption and on metabolism 
in tomato, G. T. Niohtingalb, B. M. Addohs, W. B. Bobbins, and L. G. Scheb- 
MEBHOBN (Plant Physiol., 6 (1931), Ao. 4, pp. 605-630, figs, d).—-Marglobe to¬ 
mato plants grown in a quartz sand supplied with nutrient solutions lacking 
in calcium or nitrates or both were studied at the New Jersey Experiment 
Stations with respect to growth and chemical composition of the tissues. 

Unlike the effects of a lack of nitrogen, phosphorus, or potassium, in which 
green color is retained longest in the uppermost leaves and stem tip, the 
lack of calcium caused the upper part of the plant to yellow first The roots 
of calcium-deficient plants were characteristically short, bulbous, and brown 
at the tips, with sloughing of cells farther back. Calcium-deficient plants were 
practically unable to absorb or assimilate nitrates, although they absorbed 
calcium instantly. There was a large accumulation of carbohydrates, probably 
incident to the nonassimilation of nitrates. Translocation of sugars and di¬ 
gestion of starch occurred freely In the calcium-deficient plants. The calcium 
of the fresh tissues of calcium-defici^t plants was nearly 100 per cent insoluble 
in water and was largely located in the older tissues of roots and tops. The 
insoluble calcium consisted in part of calcium oxalate and in part of combined 
calcium, and thou^ utilization of the oxalate and reutilization of the combined 
calcium occurred, the movements were extremely slow. 

The shading of calcium-deficient plants resulted in a noticeable decline in 
combined calcium and au increase in uncombined calcium, followed by the 
formation of new stem tissues and the absorption of nitrates. Comparable 
results were attained by supplying calcium to plants in light, suggesting that 
in both cases uncombined calcium is made available for combination with 
proteins and other materials. 

l^uence of phosphorus deficiency on metabolism of the tomato (Lyoo- 
peanslGnm esculentum Mill.), S. H. Eceebson (Contrih. Boyce Thompson Imt., 
S (1931), No, pp. 197-217, pU. 2, figs. 5).—-Using Bonnie Best tomato plants 
grown in sand with a full nutrient solution and with a minus phosphorus 
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solution, the author found that plants grown with abundant nitrate but with¬ 
out phosphate were essentially nitrogen starved, a result due apparently to 
the rapid decrease in reducase activity, which ceased altogether when the 
phosphate and water-soluble organic phosphorus compounds were exhausted. 

A series of related changes followed the loss of reducase activity—nitrates 
accumulated, sugars and starch increased, acidity increased, cell walls thick¬ 
ened, c^ division at root and stem tips decreased, and cambial activity 
ceased. In extremity the complex phosphorus compoimds break down, starch 
decreases rapidly, phosphatides and proteins begin to disintegrate, and shortly 
death ensues. Supplying phosphate duilng the early high-starch fctage resulted 
in a restoration of reducase activity and finally normal growth. 

The effect of carbon dioxide on fruits and vegetables in storage, N. 0. 
Thobnton [Contrib. Boyce Thompson Inst, 8 (1931), No. 2, pp. 219-2U, figs. 
7).—^Fruits and vegetables of various kinds were held in carbon dioxide storage 
for from 8 to 7 days at temperatures of 0, 4, 10, 15, 21, and 25“ 0. Belative 
humidity was not controlled but was high in all cases. In general the effect 
of low concentration of carbon dioxide during storage was to retard respira¬ 
tion, to induce external color changes, and to reduce astringency in green 
bananas and pears. The effect of a high concentration of carbon dioxide was 
to impair flavor in all products, inhibit ripening, prevent color changes in the 
banana, peach, and orange, kill meristematlc tissues in such plants as aspara¬ 
gus and potato, and produce internal discoloration and breakdown in certain 
products and external discoloration in others. Some indication was observed 
that the reduction of the oxygen content of the atmosphere as a result of in¬ 
creasing carbon dioxide might be the controlling factor in the so-called carbon 
dioxide injury. In general the percentage of carbon dioxide necessary to 
cause injury in fruits and vegetables during storage was related to the firm¬ 
ness of the plant tissues and Inversely to the amount of moisture on its 
surface. 

Sterility and degree of productivity in fniit grooving in dependence on 
the po ll i n a ting variety [trans. title], Y. V. Pashkevich (Pashkewitch) (Trudy 
Prikl. Bot, Genet, t Selek. (Bui. Appl. Bot, Genet, and Plant-Breeding), 1930, 
8up. 49, pp. 204, figs. 17; Bng. a&s., pp. IP7-2Wj.—The results of pollination 
experiments carried on in 20 different locations in European Union of Socialis¬ 
tic Soviet Bepnblics with apple, pear, cherry, plum, peach, and apricot trees 
are summarized. Parthenocarpy was observed in the Antonovka apple and 
to a limited extent In the Alexander and Longfield varieties. Among 45 
varieties of sour cherries 8 proved to he fully self-srerile, and several others 
approached this condition. Of 8 sweet cherries all are designated as self- 
fertile, though the least fertile set only 0.09 per cent as compared with 64 per 
cent for the most fertile variety. Of 25 peaches only 2, one of which was 
Champion, were self-sterile. The 6 almonds and 2 apricots examined were 
self-fruitful to varying degrees. 

The prevention of wastage in New Zealand apples, J. Baboob ([O^. Brit.] 
Dept 8oi. and Indus. Research, Food Invest, Spec. Rpt 39 (1930), pp. y+26, 
figs. 11 ).—^Varieties of apples were observed to differ in their optimum temper¬ 
ature requirements in storage; Jonathan and Cox Orange, for example, ap¬ 
peared to hold up better at temperatures of from 36 to 38® W. than at 34®, 
the optimum for most varieties. Wastage in both experimental and commercial 
shipments was found due principally to fungi and to overripeness leading to 
fongus decay. Serious losses were also caused by bitter pit, internal break¬ 
down, soft scald, and freezing. Bitter pit was prevalent in early shipments of 
Cox Orange and su^ested the desirability of later picking for this variety. 
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Cold storage at the port of loading to precool and hold the fmit In good con¬ 
dition is btated as necessary, and the rapid reduction of the temperature in 
the ship’s hold is deemed desirable. 

Experiments with cherries [trans. title], V. Bbakdonisio and F. S. La Notts 
{Ban Stas. Agr. Sper. Bub. 19 {1991), pp. m-^29, pis. id).—Stating that the 
export trade in fresh cherries from the Province of Bari, Italy, to northern 
European countries is an important industry, information is presented on the 
results of picking, refrigeration, and other trials conducted at the Bari Agri¬ 
cultural Experiment Station. It was observed that the acidity of cherries 
diminishes gradually from picking to lull maturity, whereas sugar increases 
during this period. 

Fruit-bud formation in the strawberry in spring in Southeastern States, 
G. M. Daebow and G. F. Waldo {Science, 72 {1930), No. 1866, pp, S49, 850, fig, 
I).—From Virginia northward fruit bud formation in standard varieties of 
strawberries Is limited to autumn. Apparently low temperatures of late fall 
and early winter cause fruit bud formation to cease, and when spring comes day 
length is too long. From Georgia to North Carolina shorter winters permit a 
resumption of fruit bud formation in early spring before the dally light period 
has lengthened too greatly. At Willard, N. C., the initial stages of fruit bud 
formation were found as late as April 27. In Florida strawberries evidently 
initiate fruit buds continuously throughout late fall, winter, and spring. 

Weekly records obtained at Albany, Ga., in the spring of 1929 upon four straw¬ 
berries originated at the Horticultural Field Station, Glenn Dale, Md., showed 
distinctly different habits of bearing. U. S. D. A. No. 25 produced no late 
fruit, U. S. D. A. No. 261 a small crop of late fruit, and U. S. D. A. No. 665 and 
Blakenore produced large proportions, 47 and 63 per cent, respectively, of their 
fruit in the second crop. Blakemore and U. S. D. A. No. 655 originated as 
crosses between Missionary and Howard 17, and evidently Inherited from the 
mother the tendency to form fruit buds in the spring in North Carolina and 
southward where temperature and li^t are favorable. 

Observatioiis on the red color of the Blood orange, M. B. Matlaok {Plant 
Physiol, 6 {1931), No. 4, pp. 729, 730, fig. 1). —^Microscopic studies in the U. S. 
D. A. Bureau of Chemistry and Soils showed ^erites or needle crystals of a 
deep red to reddish-brown color in the crushed juice sacs. Globules of red 
solution were also present, probably held in separate cells of the juice sac. 

New citrus hybrids, W. T. Swinque, T. E. Eobinson, and B. M. Savage 
{XJ. 8, Dept, Agr. Oirc. 181 {1931), pp. 20, pis. 10). —^Preceded by a brief discus¬ 
sion of the authors’ work in citrus breeding, there are presented technical de¬ 
scriptions of a number of impoi*tant and promising hybrids, four of which are 
shown in color. 

A morphological study of gladiolus, N. E. Fzeifeeb {Oontrib. Boyce Thomp¬ 
son Inst,, S {1931), No. 2, pp. 173-195, pis. 3, figs. 7).—The results are presented 
of a technical study upon the growth and development of the gladiolus plant, 
taking into consideration both the vegetative and reproductive stages. 

SOBESTEY 

Relation of forest site quality to number of plant individuals per unit 
area, H. J. Ltrrz {Jour, Forestry, SO {1932), No. 1, pp, 34-38),—Once competi¬ 
tion begins good forest sites, due to the larger size of trees and earlier expression 
of dominance, usually support fewer trees per acre than do poor sites. Up to 
the onset of competition more trees are found on the better soil. There were 
more hhnibs and herbs per unit area on the good than on the poor sites^ due 
apparently to better moisture and nutritive conditions. 
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Fertili 2 diig coniferous seedlings, A. C McIntybb and J. W. White {Jour, 
Amer. 800 , Agrxm., 24 {19S2), No, 1, pp, 72, 73).—As determined by average 
weights recorded at the end of the second and fourth years, fertilizers exerted 
material influence on the growth of pitch pine {Pinus rigida) seedlings growing 
at the Pennsylvania Experiment Station. However, it was apparent from the 
changes In relative rank from the second to the fourth year that varying 
responses may be expected according to the duration of the experiment, a situa¬ 
tion apparently due to the slow dissolving of certain substances or to the 
gradual loss of toxicity of others. Dried blood at the rate of 400 lbs. i>er acre 
was the leading treatment in both years. Soil reaction determinations showed 
greater acidity on the ammonium sulfate than on the nitrate of soda plats, 
and in general indicated that fertilizers had influenced the soil reaction. 

Stimulation of root growth on cuttings from hardwood forest trees, 
G. O. Hutchings and J. A. Laes3bsn (Iowa Acad, 8 ci, Proa,, 36 (1929), pp. 191- 
200), —Cuttings of the current season’s growth of green ash, soft maple, bass¬ 
wood, and Carolina poplar were taken at the Iowa State College in late No¬ 
vember, buried in a storage pit, and brought into the greenhouse in February, 
where after Immersion in weak solutions of acetic acid, potassium perman¬ 
ganate, sucrose, and thiourea they w'ere planted. The highest percentage of 
rooting in the case of green ash was secured from the acetic acid treatment, 
in soft maple from potassium permanganate, while poplar rooted freely in all 
solutions except the thiourea, which gave negative results with all four species. 
Basswood failed to root at all. Except in the case of the easy rooting poplar, 
sucrose was apparently harmful. In another experiment white oak cuttings 
failed to respond to any treatment. 

Variatioxi in characteristics of black locust seeds from two regions, G. D. 
Burton (Jour. Forestry, 30 (1932), No, 1, pp, 23-33).—Germination tests of 
Idaho and Austrian grown black locust seeds soaked for 10 minutes in a 0.25 
per cent Semesan solution and sown in sterilized soil showed somewhat greater 
viability for the Austrian seed. Treating seed with hot water (170® F.) in¬ 
creased the germination of Austrian seed by 23 to 51 per cent but had little 
effect on the Idaho seed. Scarlflcation was beneficial to both lots, but when 
followed by hot water scarification killed practically all seeds. Sulfuric acid 
was particularly harmful to Austrian seed, the coats of which were evidently 
softer and more permeable than those of the Idaho seed. The best treatment 
for Idaho locust seed was scarification and for Austrian seed hot water 
immersion. 

The effect of black locust on soil nitrogen and growth of catalpa, A. C 
McIntyre and C. D. Jeffries (Jour, Forestry, SO (1932), No, 1, pp, 22-28, fig, 
1).—Measurements taken at the Pennsylvania Experiment Station on the 
gro-wth of catalpa trees planted adjacent to black locusts showed a significant 
and progressive decrease in the growth of catalpa as the distance from the 
locust was increased. Nitrate nitrogen determinations showed considerably 
more in the soil in the locust area and in the catalpa near the locust than at 
some distance. It was apparent that black locust increased the total nitrogen 
ratio in the soil and thus stimulated the growth of the catalpa. 

A note on Jeffrey and western yellow pine, N- T. Mirov {Jour, Forestry, 
so (1932), No, 1 , pp, 93, 3.^).—Pointing out that the Jeffrey pine (Pinus jef- 
preyi) and the western yellow pine (P, pmderosa), although closely related 
botanically, differ considerably in respect to biochemical characters, the author 
reports finding a yellow pine the oleoresin of which was quite Intermediate in 
character between that of the two species. A second tree, evidently a natural 
graft, yielded typical Jeffrey pine heptane oleoresin from its Jeffrey side and 
oleoresin from its western yellow pine side. 
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Plantiiig black walnut, W. E. Mattoon and G. A. Rked (U. 8 , Dept Agr, 
Leaflet 84 {1982)^ pp, 8, flgs, -Brief, concise Instructions are presented for 
tlie gathering and handling of black walnuts and for growing and planting the 
seedlings. 

Releasing merchantable-sized spruce and fir through girdling, M. Webt- 
VELD {Jour, Forestry, $0 {1982), 3ro. I, pp. 94, 95) .—Girdling of aU the hard¬ 
woods In a mixed stand near Patten, Me., down to 2 in. diameter, thereby 
releasing 40 spruce and fir per acre with an average diameter of 8 in., in¬ 
creased the yield of merchantable pulpwood obtained 11 years later by 6.7 
cords and netted the owner a profit of $2 per acre per year. It is estimated 
that sufficient growth increase was obtained in the first 2 years following 
girdling to pay costs. 

Felling, girdling/poisoning undesirable trees in forest stands, A. L. 
JdAcKiNNET and 0. P. Kobsttan {Jour. Forestry, 80 {1932), No. 2, pp. 169-iy7, 
flgs. 4).—Comparisons made by the U. S. B. A. Appalachian Forest Experiment 
Station of sodium arseiilte poisoning, girdling, and felling as a means of elim¬ 
inating undesirable trees from the forest indicated that poisoning is the cheap¬ 
est, quickest, and most desirable method. Poisoned trees did not sprout as 
freely as girdled or felled trees, and with all three treatments the larger the 
tree the less the tendency to sprout. Trees girdled or poisoned close to the 
ground sprouted less than those girdled or poisoned higher up the trunk. 

DISEASES OF FLAlirTS 

Pathology of the plant cell.—I, Pathology of protoplasm, E. KfiSTES 
{PathoJogie der Pflanzenzelle. Toil I, Pathologie des Protoplasmas. Berlin.: 
Borntraeger Bros., 1929, pt. 1, pp. 7111+200, figs. 88).—This is part 1 of volume 
3 of the series of monographs on protoplasm, the first volume of which, by 
Heilbrunn, has been noted (E. S. R., 62, p. 309). The first part of the present 
book deals generally with changes in form, and the second with changes lA 
structure. 

The active acidity of the cell sap of some plants and their snsceptihility^ 
to fungus and bacterial infection [trans. title], A T. Tbopova {lev. Opytn. 
Sev. KavJcasa {Jovr. Agr. Research North Caucasus), No. IS {1929), pp. $--16; 
Eng. ahs., p. 844)- —^Prom work carried on at the North Caucasian Regional 
Agricultural Experiment Station in 1928 seeking correlation between the degree 
of susceptibility to fungus infection and H-ion concentration in the cell sap, 
the author concludes that the active acidity of a given plant is not the same 
throughout the various organs, and that this condition apppears to determine 
in part the adaptation of the parasite as to the occurrence or degree of attack 
on these parts separately. Fusarhim rlcini, for example, Infects only the cluster 
of the castor bean plant. Different varieties and forms show differing acidity 
as to cell sap. In natural as in artificial environment the susceptibility of the 
castor bean plant to F. riclni varies in connection with the pH value of the 
cell sap. The moment of infection corresponds to the attainment of a given 
pH value. The percentage of infection by fungi or bacteria varies In connec¬ 
tion with variation In pH, Vigorous development is favored in some attacking 
microorganisms by an acid, in others by an alkaline condition. In the selection, 
therefore, of plant varieties for resistance, the value of the pH of the cell 
sap should he taken into consideration as a factor. This may require consid- 
eratlou of external conditions (as fertilizers, soil type) which do or may influ¬ 
ence the pH of the cell sap and thereby the degree of infection by given fnngL 

Conceniing the inaction of certain fungi to various wave lengths of 
light, C. L. PaBom and H. W. Bookstahxee (Znd. Acad. 8oi. Proo., 44 {1928), 
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yp, 1S3-1S5). —In work on a two-phase problem dealing, respectively, on the 
one hand with the growth of fungi In continnons light, continuous darkness, and 
alternate light and darkness, and on the other with the growth of cultures under 
continuous illumination through spectrally pure glass (Cambosco) filters, obser¬ 
vations were made concerning rale of growth, spore production, hyphal modifica¬ 
tions, changes in color, and zoning. This work showed that fungi may be made 
to vary in spore production and vegetative growth with changes in the quality 
and the intensity of the light. The results have since been elaborated by Cooper 
and Porter in the article noted on page 842, 

The present account mereJy outlines the work in its main phases and bearings 
as to the effect of various wave lengths of light confined to the visible spectruna 
and the effect of the extremely short and nonvisible radiations of the ultra-violet 
It is concluded that fungi are extremely sensitive to light changes. The quality 
as well as the quantity of the light affects the growth and development of fungi. 
Ultra-violet wave lengths cause greater material change,- than do those of the 
visible spectrum. Though the ultra-violet affects the aspect of colonial develop¬ 
ment, the actual killing effect is not marked. 

Blind plants Ttrans. title], K. Sohilberszky (ZtBchr, Pfianssenhrank. FUanr 
zensehutsi, S8 (19B8), No, 9-10, pp, 276-279, fig, 1), —^The author presents the 
name “ blind plantlets ” as appropriate to certain herbivorous plants in which, 
with complete suppression of the terminal bud, the last formed leaf places itself 
upright and develops enormously, so as to present a striking giantism, involving 
the widening, lengthening, and thickening of the leaf as a whole with hsrper- 
trophy of the mesophyll. In one garden collection. 36 per cent of the seed used 
gave these so-called blind plants. Besides cauliflower, kohlrabi, cabbage, and 
less often Brussels sprouts, are affected. Destruction of the bud due to Insect 
Injury is excluded in cases indicated. Partial atrophy in blooms occurs in 
numerous cases. 

Two new fungi discovered in the Province of North Dvina [trans. title], 
B. Roters (Rothees) {Zaslich, Bast, Vred, (Plant Protect), ILeningradli, 
6 (1929), No. 1-2, pp. 2SS, 234). —^The author presents a description of Ascochyta 
(&tagonosporopsis) sedi-purpurei n. sp., found on the living leaves of Sedum 
purpuretem, and of Gloeosporium trifoliorum n. sp., found on living leaves of 
Trifolium praionse. The cultnral characters of the fungi are detailed in Latin, 

Diseases of small grain crops, A. W, Hbnby (Alberta Univ., Col. Agr. Bui. 
18 (1928), pp. 78, figs. 23). —^Information is presented in systematic form to 
include the principal diseases of wheat, oats, barley, rye, and flax, and their seed 
treatments with formalin, copper carbonate dust, and hot water. General recom¬ 
mendations emphasize careful seed selection, cleaning, and treatment with dis¬ 
infectants ; early seeding in well-prepared ground; rotation; resistant varieties; 
destruction of wild hosts; and avoidance of suspected manure or straw. 

Susceptibility of cereals to rust [trans, title], G. Potenza (Bari Siaz. Agr. 
8 per. Pub. 12 (1928), pp. EJ3-f-i-d8, pis. 8).—Conditions detailed as found 
favorable to attack by wheat yellow rust (Puccinia glumarum triticl) include 
soil humidity of 15 i»6r cent or higher, water drops on the leaves, temperature not 
higher than 6® C, (41® F,), open stomata, and high sugar content in the leaves. 
These conditions are more likely to coincide during quiet days of March and 
April. For blade rust (F- graminis tritlof) the favoring conditions are high 
humidity of the air, calmness, and temperature below 15®. For attack by crown 
rust of oats (F. lolU avenae), the conditions In general resemble those for wheat 
ydlow rust, but the favoring temperature is somewhat lower. The conditions for 
blade sheath rust of oats (F. grarndnis aveme) resemble those for black rust of 
wheat 
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Plants not mannrecl are attacked later. Crow mst In oats is always the more 
seyere the later the crop is furnished with assimilable nitrogen. 

Irrigation by way of superficial canals has increased rust infection. Sub- 
irrigation had no such effect. The relation to attack of precocity or of its oppo¬ 
site, late development, is discussed, as are also the differences and variations 
that can be noted from year to year in a given place as regards the susceptibility 
of strains to infection. 

Disseminatioii of ** powdery mildews ** of cereals, K. G Mehta (Indian 
8 ci. Cong. Proc. [Caloutia], 17 (19S0), p. 282).—It is noted that powdery mil¬ 
dews of wheat and barley can survive the summer in the hUls as do the rusts. 
BrysipUe graminis on both can be successfully cultivated on the plains during 
the winter, but it dies of heat late in April. Erysiphe material capable of 
producing infection is available in the hills during the “critical period.” A 
severe attack of Erysiphe on wheat was noted at Allahabad in the previous 
winter. As Erysiphe occurs during the summer in the hills under conditions 
similar to those for cereal rusts, it is suggested that they are disseminated to 
the plains in like manner. Oidia so carried by wind may produce an epidemic 
In the case of damp weather. 

Localization of resistance to powdery mildew in the barley plant, J. IL 
Macbie (Phytopathology, 18 (1928), Bo. 11, pp. 901-910, figs. S).—During the 
course of investigations seeking to delimit more definitely the features of 
varietal resistance of barleys to powdery mildew and to ascertain the causes of 
this resistance for use in breeding and selection, it appeared that susceptibility 
of a barley variety to a given suitable physiological form of mildew was fairly 
constant under the conditions of culture. No mean morphological differences 
were made out between varieties differing in susceptibility to a given mildew 
strain. 

Host-tissue injury (removal of epidermis) in all cases but one reduced host 
resistance and allowed at least subiofection. Exposed mesophyll showed no 
resistance. Penetration of the infection threads appeared normal No entrance 
of stomata was observed. 

The varietal resistances observed, as graded to scale, ranged as follows: Sacra¬ 
mento 0®, Qoldfoil 0®, Common Chile 0® to 1®, Chile 1® to 8®, Oderbrucker 2® to 
4®, Hero S® to 4®, Hanna 4®, and Atlas 4®. 

It is thought that the resistance of a barley variety may be quite stable 
toward the given physiological form of mildew under these conditions. “It 
seems possible then, for any given locality, to obtain a variety of barley which 
under ordinary conditions will be immune to Brysiphe graminis. This resist¬ 
ance may be altered by circumstances affecting the vitality of the host tissue, 
such as a mechanical injury. It appears unlikely that this * xenoparasitism ’ 
would be able to cause the general infection of an Immune variety,” 
Heterothalliszn and hybridization in GCiUetia tritici and T* levis, H. H. 
PtOB (Jour, Agr. Beseorch [U. £f.], 44 (1982), No. 1, pp, 4S-^S),—Three phyi^o- 
loglc forms were found in the 20 cultures of T. tritici and two in the nine cul¬ 
tures of r. levis, the pathogenicity- of which was studied by the U. S. Depart- 
mait of Agrlcultura Prelude wheat inoculated with the single cultures was 
not smutted, but the pairing of two sexually compatible cultures caused normal 
infection. The monosporidial cultures or lines b^ong to a number of sex 
groups, the respective members of which are specific In their activity, as in no 
instance was a member of one sexually compatible group able to cause infec¬ 
tion when paired with a member of another such group. The pairing of a 
monosporidial culture of T. tritici with a T. levis cultnie of the opposite sex 
caused smutting of wheat seedlings. Monosporidial cultures of three forms of 
T* tritici and two forms of IT* levis were found to b^ong to the same sex group, 
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and the spores produced by this species cross were identical in appearance with 
those of T, lev%8. It is believed that pathogenically pure lines of T, tritid and 
of T. levis can be developed by the proper pairing of monosporidial cultures. 

Varietal susceptibility of grains to rust [trans. title], S. Vebdssca (Bari 
Stae. Agr. Sper, Pub, 15 (1929), pp, [2]+i--}9).—^The attempt is made to tabu¬ 
late, within the limits of a scale of seven main conditions or combinations as 
defined, the resistance or receptivity of grains (Triticum species and varieties) 
for the rusts, yellow, brown, and black. 

Control of bunt of wheat in Nebraska, G. L. Peltieb (Phytopathology, 18 
(1928), No. 11, pp. 921‘-929). —In order to determine what factors cause the 
variation in results from the use of copper carbonate dusts for wheat seed 
disinfectants in Nebraska, tests were begun in 1928 and continued through 1927 
at the station farm at Lincoln and at the North Platte Substation, the seed 
employed being Nebraska No. 60, a very uniform strain of Turkey. 

Formaldehyde, the most effective treatment under all conditions, gave a con¬ 
sistently lower germination. With this exception, no appreciable differences 
were noted with any of the dust treatments as regards germination, stimula¬ 
tion, and winter survival. The most effective dust was copper carbonate (2 oz. 
per bushel), Corona Copper Curb ranking slightly lower. The effectiveness of 
all treatments appeared to be lessened under environmental conditions favoring 
ranTimTiTn bunt infection. Treated seed should be sown as near as possible to 
the normal planting date for the locality. 

Copper-containing fungicidal dusts [trans. title], F. X. Schwajcbsl (Ztschr, 
Pflanzenkrank, u, Pflanzensohutz, 40 (1980), No. 3, pp, 118-111, figs, 2).—Be- 
vlewing in part, briefiy, the use of a copper-containing dust as a fungicide dur¬ 
ing nearly 30 years, the author reports In tabular form the fungicidal use of 
several copper preparations, emphasizing the effectiveness of a dry copper salt 
preparation for controlling wheat stinking smut, promoting growth without 
lowering germinability. 

Secondary effects of corrosive fungicides [trans. title], A. Niethaiimeb 
(Ztschr. Pflmzenhranh. u. Pflanzensohutz, 88 (1928), No. 8-4, pp. 88-87).—As 
the outcome of experimentation of which the present brief account is given, 
it is claimed that a stimulating effect on the germination of wheat seed grain 
has been produced by the application thereto of commercial disinfectants 
named. 

Bhizoctonia on asparagus [trans. title], J. Yeboieb (Rev. Sort. [Paris], 101 
(1929), No. 22, pp. 550, 551). — B, violacea is dealt with in its relation to a rot 
of a^aragus and briefly in its relations to other hosts, with an outline of five 
kinds of treatments. 

Investigations in the mosaic disease of bean (Pbaseolus vulgaria L.), 
E. Nelson (Michigan 8ta. Tech. Bui. 118 (1982), pp. 71, pis. 11). —^Describing 
in detail the symptoms of mosaic in the navy pea and Eefugee beans, vari¬ 
eties of high susceptibility, the author suggests that the manner in which the 
symptoms develop in some plants grown from Infected seed indicates that the 
causal agent is more or less localized in its distribution and movement through 
ihe plant, apparently moving through the vascular tissues, presumably the 
iddoem. 

Bean mosaic was not found highly inf^tious like tobacco mosaic and was 
transmitted artificially with more or less difficulty. Bean leafhoppers were 
present in lai^ numbers in years of rapid mosaic spread, but transmission 
was not accomplished by this insect as it was by the potato aphis. 

Ooncemlng seed infection, about one-half of the plants grown from infected 
seed showed the virus, and no evidence was obtained that the position of 
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the seed in the pod had any Influence on infection. Plants infected after 
flowering rarely transmitted the virus to the seed. With the exception of 
Robust, all important varieties were found susceptible. 

Organisms were obser\ed in the lytic areas of the chloroplasts in the cor¬ 
tical parenchyma of the petioles and also in the leaf parenchyma cells of 
mosaic plants. At the same time no similar organisms were observed in 
normal chloroplasts. The organisms occur in affected cells as single or paired 
cocci. Enormous numbers of extremely small, round, or coccoid bodies were 
sometimes observed in the chloroplasts in the leaf parenchyma of mosaic 
plants, and similar bodies were observed in the border parenchyma cells of 
the phloem and xylem. Similar bodies were isolated repeatedly both from 
the tissues of mosaic plants and from young seeds produced on mosaic plants. 

Rugose mosaic, found only on the Refugee bean, is believed distinct from 
the true mosaic. An extremely pleomorphic organism was observed in the 
chloroplasts of leaflets and also isolated from the seed of rugose mosaic 
affected Refugee plants. Small bodies similar to those seen in the chloroplasts 
of plants affected with true mosaic were observed In the living chloroplasts 
of rugose mosaic plants. Cocci and bacterium-like organisms resembling the 
Rickettsiae were cultured from plants affected with rugose mosaic. Inoculation 
of the cocci isolated from plants affected with true mosaic or of the pleomorphic 
organism from plants affected with rugose mosaic did not result in the 
development of mosaic. 

Bottom rot and related diseases of cabbage caused by Oorticium vagum 
B. & Cm G. E. Webeb {Florida Sta. BuL S4S {1931), pp. 31, figs-15)-—A. bottom 
rot disease causing considerable loss in Florida cabbage fields in 1929^0 Is 
ascribed to the Rhizoctonia stage of C- vagum- The heads were attacked from 
below, the fungus apparently climbing the stem from the soil. The disease is 
described in detail, and its relations to other diseases of cabbage caused by the 
same parasite are discussed. The perfect stage of the fungus {R- solani) was 
collected in nature and reproduced by artificial Inoculation under controlled 
conditions. Basldiospores of the perfect stage were germinated in pure cul¬ 
tures and the imperfect stage produced. Cultures from R- solani and from the 
basldiospores of O- mgum were indistinguishable, and both induced bottom rot 
symptoms comparable to those observed in the field. 

Absolute control of the disease is deemed practically impossible in Florida 
because of the wide distribution of the organism in the soils. Seed bed sterili¬ 
zation is recommended in order to produce disease-free plants for the field set¬ 
ting, and a system of culture should be followed which does not bank the soil 
too close to the plants. Healthy seedlings do not always become infected when 
set out in disease-infested soils. 

Results of seed-treatment experiments with y^ow dent com, J. R. 
Hoijjebt and B. Koehlee {TJ- Dept- Agr., Tech. Bui. 260 {1931), pp. 64, pis. 2, 
figs. iS).—-Investigations conducted in cooperation with the Illinois Experiment 
Station and extending over a period of 11 years lead to the general statement 
that seed treatment is an effective means of guarding against such losses as 
result from seed-borne Infections and soil-borne diseases that adversely affect 
com idants during their seedling stage. Dust disinfectants were found effec¬ 
tive for such infections of Dlplodia and Gibberella as occurred in well-selected 
lots of seed, and also aided in controlling other seed-home diseases and offered 
some protection against soil-borne diseases. 

Seed treatment was usually followed by better stands and increased early 
vegetative growth, and occasionally the com grown from treated seed displayed 
somewhat greater resistance to lodging. Bar rots were slightly reduced by the 
use of seed treatment. The yield of com grown from farmer’s seed was in- 
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creased by about 3 bu. per acre as a result of dusting with some of tbe more 
effective materials. Tbe more important seed-borne diseases and tbelr effect 
on the com plant are discussed In some detail. 

Root constriction of cotton plants in the San Joaquin Valley of Cali¬ 
fornia, J. W. Hubbabd {Jour, Agr, Researolt [17. 8.1, 44 (1932), No, 1, pp, 39-47, 
figs. 6), —Observations at tbe U. S. Department of Agriculture cotton field sta¬ 
tion at Shafter, Calif., showed that constriction of taproots was general in plats 
that were not irrigated for a considerable time after planting. The soil was a 
light sandy loam that became very hard when dry. Irrigation corrected the 
condition to the extent that plants that were not too severely injured recovered 
after irrigation and developed normally. Following irrigation, affected plants 
developed lateral roots which 11 days after irrigation had become of consider¬ 
able length, well branched, and sturdy. 

Observations of the cross sections of the constricted roots made during the 
period of rapid growth following irrigation showed a large ring of semitrans¬ 
parent wood tissue between the old wood and the bark. Six days after irriga¬ 
tion this could be scraped off into a clear, jellylike mass, and after 11 days no 
lines of demarcation were perceptible to the naked eye between the new and 
the old wood. 

The cotton root rot fungus indigenous in Arizona deserts, 0. J. Kinq, 
C. Hope, and B. D. Eaton (Science, 75 (1932), No. 1932, pp. 48, .#9).—Recent 
studies in Texas and Arizona are said to Indicate that the cotton root rot fungus 
(Phpmatotrichum omnivorum) is indigenous in virgin lands in the Southwest. 
An examination of desert vegetation at a distance of about 12 miles from any 
cultivated Adds in the vicinity of Florence, Ariz., showed the presence of 
typical fungus strands and distinct lesions on the roots of Ghamaesgee aldoinar- 
ginata, Aplopappiis heteropliyllua, and BpliaeraJcea amdigua. The mycelium 
was observed on the roots of several other species of desert plants, but no 
lesions or rotted tissues were found. Viable sclerotia were found in soil near 
mats of the fungus. 

The occurrence of the fungus in virgin lands is thought to explain the occa¬ 
sional occurrence of root rot on cultivated crops planted after the dealing of 
the native vegetation. 

Cotton wilt studies.—The behavior of certain cotton rarieties grown 
on soil artificially infested with the cotton wilt organism, J. 0. Wabs, V. H. 
Young, and G. Janssen (Arkansas Sta. Bui. 269 (193Z), pp. 51, figs. iS).—^Pre¬ 
senting a further report (B. S. R., 61, p. 636) upon long continued studies, the 
authors state that wilt susceptibility and earliness appeared In several varieties 
to be correlated. However, early varieties were not always highly susceptible 
nor were late varieties largely immune. Wilt resistance was apparently not 
associated with such characters as lint percentage, staple length, boll size, seed 
size, lint index, or seed per lock. 

A high lint percentage may be the result of light or faulty seed rather than 
an abundance of lint. High lint yield was, however, in general associated 
with large and heavy seed. Large locks were associated with high lint index 
or with an abundance of lint per seed, but staple length did not appear to be 
associated with lint yield. 

Arkansas 17, D. & P. L, 6, and Lightning Express are suggested as desirable 
staple varieties for growing on wilt-infested soils of the bottom or delta 
types. Super Seven, Miller, and Arkansas Bowden 40 are intermediate staple 
types recommended for the same soils. For upland soils infested with wilt the 
intermediate staple varieties Miller and Arkansas Rowden 40 are recommended, 
and for either wilt-infested bottom or upland soils, Dixie Triumph and Dixie 
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14 are suggested. Various other varieties were found satisfactory for mod¬ 
erately infested soils. Small percentages of wilt Infection did not materially 
affect yield, but larger Infections did reduce yields. 

Parodiella spegazzinii, K. B. Boedijn {ZUdhr, Pflanzenkrank. u, Fflanzm- 
sohutZy 38 (1928), No. 5-6, pp. 129-132, figs. 4).—A brief descriptive account is 
given of some drawbacks to the culture of legumes recently introduced as 
plants for green manure, particularly of tea, into Sumatra. The species of 
these plants most studied are Crotalaria usaramoensis, 0. striata, and 0. 
anagyroides. Of these, the first is considerably, the second to some extent 
Injured by the leaf-inhabiting ascomycete P. spegazzinii, which has been known 
to kill plants in many instances. 

The effect of seed disinfectants on smnt and on yield of millet, B. H. 
PoBTEE, T. P. Yu, and H. K. Chen (Phytopathology, 18 (1928), No. 11, pp. 911^ 
919). —^Millet (Betaria italica), a major crop in the northern and northeastern 
provinces of China and in Manchuria, was shown by surveys in 1925 and in 
1926 to be limited as to production by kernel smut (Ustilago crameri), infection 
rates ranging from 10 to 25 per cent and even to 50 per cent. 

Tests carried on in 1926 and 1927 on nearly smut-free and on badly smutted 
millet seed with formaldehyde, dry Uspulun, copper carbonate, and dry Tillan- 
tln B were all about equally effective, though none reduced infection below 2.6 
per cent. The checks averaged 26.6 per cent in 1926 and 20.6 per cent in 1027, 
Uspulun solution gave poor control. 

Dry Tillantin B, Uspulun, Tillantin-Trockenbeize, Tillantin-Naszbeize, and 
liquid Uspulun and Tillantin-HOchst reduced smut to less than 1 per cent in 
comparison with 6.8 per cent smut on untreated, artificially smutted seed. 

On badly infected seed all of the treatments used increased the yield, these 
increases ranging from 1.7 to 11.7 bu. per acre, depending on the fertility of 
the soil and the treatment used. Dry Uspulun and TiUantin B gave yield 
increases consistently larger than that due to copper carbonate. 

Smut-free heads selected before harvest from a field badly infected with 
smut gave a crop having 4.7 per cent smut, which was 26.2 per cent less than 
the smut in the crop produced by seed from the same field collected after 
threshing. The increase in yield from seed of selected heads was 26.6 per cent 

It is thought that where a small acreage is planted on each farm, as in 
China, head selection before harvest in combination with seed treatment should 
prove profitable. 

Onion spraying and dusting experiments, W. L. Doban and A. L Boitbne 
(Massachusetts 8ta. Bui. 279 (1931), pp. 175-185). —^In field experiments con¬ 
ducted in 1929,1930, and 1931, onions were injured by copper-lime dust in two 
of tbe three years, and the loss caused by blast disease was not lessened. On 
the other hand, 4-4-50 and 8-4-50 Bordeaux mixtures were not injurious to 
onions when applied with proper equipment at a pressure of from 100 to 150 lbs. 
Yields of onions were increased somewhat by spraying with Bordeaux mixture 
when downy mildew and blast were not present. Milk of lime was less effective 
than Bordeaux mixture. The onset of blast was delayed but not prevented by 
Bordeaux mixture, and in a year of blast disease yields were increased the 
most by four weekly appheationa of 4-4r-60 Bordeaux mixture. 

Brom the results obtained the authors conclude that increases in yield from 
the use of Bordeaux mixture were not large enough to justify spraying onions 
every year wdth a copper fungicide alone. However, it is suggested that 
growers spraying onions with nicotine sulfate for protection against thrips 
include Bordeaux mixture in the combination spray. 
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[Pea diseases at the Alabama Station] (Alabama 8ta, Rpt 19S1, pp, 46, 
47 ).—^Although Oregon grown pea seed showed only 0.03 per cent of Myco- 
sphaerella and Ascochyta infection as compared with 8 per cent for local grown 
seed, J. L. Seal reports that there were about equal amounts of disease present 
in adjacent plantings toward the close of the growing season, indicating that 
small initial infections may result in abundant disease later on. None of the 
40 seed treatments tested proved of any value, apparently because of the 
presence of the disease on old plant refuse in the soil. Steam sterilization of 
the soil ficom a badly infested field resulted in a disease-free stand of plants. 
Nematodes, Rhizoctonia, and lack of inoculation all caused considerable injury 
to peas. 

The running out of potato varieties [trans. title], W. Schwaetz (Zfschr. 
PftanzenJoranJc. u. Pflansensdhutz, SB (19B8)^ No. 7-8, pp. Defining 

** abbau ” as a progresssive lowering of the crop return from a cultivated plant, 
and citing literature dealing with this and supposedly causal, related, or 
associated phenomena, the author describes this tendency as occurring in rela¬ 
tion with certain conditions Indicated. 

A study of the physiologic forms of kernel smut (Sphacelotheca sorghi) 
of sorghum, L. E. Melchebs, C, H. Ficke, and 0. 0. Johnston (Jour, Agr, 
Research [U. iSf.], 4i (1932), No. 1, pp. J-Ji, figs. 2). —^In this cooperative study 
between the U. S. Department of Agriculture and the Kansas Esqperiment 
Station, a total of 80 sorghums were inoculated with five physiologic forms of 
kem^ smut. Varieties such as durra, milo, selections of feterita, darso, Dwarf 
hegarl, and White Yolo, formerly recognized as Immune, were found somewhat 
susceptible to one or more physiologic forms. One selection of Spur feterita 
and three Red Amber X feterita hybrids proved Immune to all five forms of 
smut There were no outstanding morphological differences between the 
chlamydospores of the five physiologic forms of kernel smut. The occurrence 
of physiologic forms of smut that attack hitherto resistant or immune sorghums 
is said to have greatly increased the difficulty in breeding varieties of sorghum 
resistant to kernel smut All of the five forms of kernel smut under test were 
controlled by copper carbonate dust seed treatment 

Effect of temperature on rate of decay of sugar beets by strains of 
Phoma betae, 0, M. Tompkins and D, A. Pack (Jour. Agr. Research [U. flf.], 
44 (19S2), No. 1, pp. 29-87, figs. 2).—Studies by the U. S. Department of Agri¬ 
culture on the relative rate of decay of sugar beets as induced by four isolations 
of P. betae under controlled temperature conditions and on the ration of 
temperature and storage period to the quantitative effects of eadi form as a 
producer of decay showed definite differences. Between two of the four strains 
there were found distinct morphological differences. Differences as great as 
50 per cent were noted in the rates of destruction of beet tissue but varied with 
temperature and the length of the storage period. Increased storage tempera¬ 
ture increased the metabolic activity of the fungus with attendant increase in 
decay, the differences being significant for each 5** 0. change. The differences 
between the strains were such as to lead the authors to condude that distinct 
strains of P. betae esdst. 

Devdopment of storage diseases in sugar beets resulting from hook 
injury, d M. Tompkins and S. B. Ntjckols (Phytopathology, IS (1928), No. 11, 
pp. 939-941, ikfs. 2).—This paper is concerned particularly with wound Injury 
resulting from the use of the hooked beet-topping knifes said to cause woimds 
which, during the storage period (25 to 40 days or longer), cause decay loss 
amounting to from 15 to 25 per cent of the total in weight and sugar taken 
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Numerous isolations from diseased beets Indicate that Fhofm letae is the 
principal rotting wound parasite, though several species of Fusarium also 
become parasitic in the presence of wound tissue exposure. 

It is recommended that the use of the hooked knife be stopped and the Colo¬ 
rado system of harvesting (as described) be substituted. 

■Wildfire a new tobacco disease in Bulgaria, P. Pateff (Izv. B^'lgarsk, Bot. 
Dnizh, (Bui. Boo. Bot. BuJgarie). 2 (1928)^ pp. 39-42).--In 1923 a leaf spot 
disease of tobacco, which proved on careful examination to be that designated in 
America as wildfire, broke out and spread destructively in all tobacco-growing 
districts of Bulgaria. The disease is supposed to have been present in the 
region for some years. Notations are given for other countries. Both morpho¬ 
logical and cultural characters are detailed. 

Fruit scab control experimentation in northern Bohemia [trans. title], 
F. ZiMiEERMANK iZtsclir. Ffianzenkrank. u. Pflanzem^ohuts, 38 (1928), Xo. 7-8, 
pp. 208-213 ).—In one of the important fruit regions of Europe, producing 
largely apples, pears, cherries, and plums, scurf and scabbing diseases, in con¬ 
nection with which are Indicated Fmicladmm dedriticum on apples and Nectria 
galligem on pears, cause considerable loss by lowering grades for market 
Averaged results are tabulated, with discussion, of tests with the fungicides 
Solhar and Nosprasen. 

Bitter pit in apples; Some recent investigations, W. M. Cahns (Jour, 
Oouncil 8ci. and Indus. Research [Aust.], 1 (1028), No. 6 , pp. 858-885) .—Pref¬ 
acing his report of work, said to have been carried on by himself with aid 
from H. Elliott and H. A. Pittman, with a brief historical review, the author 
advances the view that bitter pit is due to the picking of the fruit in an imma¬ 
ture condition, and reports work carried on during the 1928 season. 

He concludes that bitter pit in apples occurs principally, if not entirely, 
after picking. Of the many varieties affected, the most susceptible, appar¬ 
ently, of the principal export varieties, are Cox Orange Pippin, Eibston Pip¬ 
pin, Cleopatra, Stunner Pippin, Dunn, and Granny Smith. Cork, particularly 
the form blotchy cork, is the disease formerly known as bitter pit developing 
on apples wh'le still on the trees. In these experiments, it was found prin¬ 
cipally in Cleopatra, Spitzenberg, Five Crown, Sturmer Pippin, Newtown Pip¬ 
pin, and French Crab, but also on many other varieties. Jonathan spot Is 
a superficial spot, noted principally on Jonathan and Spitzenberg, but also 
on Yates and other varieties 

It is claimed that picking apples for export later in the season than has 
been usual will not only reduce bitter pit but will also improve appearance 
and flavor. The proper stage for picking varieties susceptible to bitter pit 
can be a'^certained by testing them with iodine immediately after picking. 
Practical sugge^^tlons are made as to the application of these findings to 
commercial practice. 

A cherry tree disease [trans. title], P. Passt {Rev. Hort. [Pans], 100 
(1928), No. 1 , pp. 21, 22, fig. 1 ).—^The author describes the effects of attacks on 
cherry trees by Clasferosporium carpopMlum. The effects of the fungus on 
leaves and young fruits are described. Considerable damage Is said to be 
caused by this parasite in Switzerland. The treatments briefly presented in¬ 
clude the application in March to the trees of carbollneum (8 to 10 per cent 
in water), Hme-sulfur, and Bordeaux mixture. 

Endosepsis and Its control in caprifigs, EL N. Haksen (Phytopathology^ IS 
(f928), No. 11 , pp. 931‘-93S, figs. 2).—Endosepsls, affecting caprifigs In C£Qifomla, 
has assumed alarming proportions in recent years. The rapid increase and 
spread of the disease^ due to Fusarium monUiforme fid and carried by the 
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caprifying Insect Blaatophaga psenes, are attributed to the practice of inter¬ 
sectional distribution of caprifigs, the prolific nature of the insect, and its 
ability to fiy long distances. 

Both laboratory and field experiments are said to indicate that the causal 
organism may be eliminated from caprifigs either by Injecting a fungicide 
(2 per cent Semesan) into young caprifigs (mamme) or by cutting mature ones 
into halves and dipping them for 15 minutes into the fungicide. 

Bunchy top in bananas, E. J. Goddabd (Jour, Council Sci, and Indm» Re¬ 
search [Aust.}, 2 (1929), No. 1, pp. 21-27). —Continuing earlier work (E. S. E., 
60, p. 451), an attempt is made to set forth in condensed form the present 
knowledge of the banana bunchy top disease and of means for at least a consid¬ 
erable measure of control. “ It has been found possible to locate the site of the 
first occurrence of bunchy top in Ausrralia, and to learn chat from that plan¬ 
tation to which diseased plants were brought from Fiji, where bunchy top 
has occurred since 1885, the disease was distributed directly by the shifting 
of suckers to other plantations. Undoubtedly this direct means of spreading 
the disease is assisted by the aphid [Penialonfa nipronei^osa}.*^ 

In the past three years, much attention has been devoted to the life history 
of the aphid, particularly its migration. The aphids commonly occur massed 
or as colonies in the heart or crown, where both food and shelter are adequate. 
Though these colonies consist through most of the year of wingless females, 
winged migrating forms arise at certain times, and these show a tendency to 
ascend persistently, this fact suggesting their utilization of ascending air cur¬ 
rents in their migratory distribution. Individuals may maintain themselves 
on the wing for more than four hours, so that a breeze could carry them 
forward. Isolated areas of infection have shown, when investigated, strong 
down currents varying as to position at different times of the year. 

There are two associations of aphids, and each of these is double brooded. 
“Winged forms are abundant during September, and when such forms settle 
on banana plants they give rise to colonies, the members of which go on re¬ 
producing wingless forms for a period of about five months. At intervals, 
ringed forms arise from such colonies in very small numbers throughout the 
period of existence, but the big and ultimate appearance of winged forms takes 
place at the end of January and the beginning of February. From the latter 
will arise the colonies destined again during the following September to provide 
a migratory host. Tlie second association is responsible for winged forms dur¬ 
ing the latter part of November and the early part of December. They result 
in colonies which, while giving rise at intervals to a few winged forms, will 
provide the biggest winged migration of the year at the end of March and the 
beginning of April. 

“Careful analysis indicates that the times of rapid spread of bunchy top 
can be coordinated with the maximum winged migration of aphids during 
September, November-December, January-February, March-Aprll. There are 
practically no winged forms during the months of June and July, and there 
is a marked paucity during the latter part of May and the early part of August. 
In any attempt to adopt protective measures, these periods would be of the 
greatest use.” 

Experiments carried out with kerosene emulsion and Blackleaf 40 gave evi¬ 
dent results, but these measures are not of first importance. The suggestions 
detailed recognize the regulations in force, as well as the efficiency of these as 
carried out Field experience during the past three years indicates that 
“provided the necessary effort Is made by all concerned, bunchy top can be 
eradicated.” 
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Purther citrus canker studies^ B. M* Doidgb ("Union So, Afric<i Dept, Apr, 
But, 51 (1929), pp, SI, fig- i).—In 1917, a campaign against citrus canker was 
decided upon as noted by Evans and by Doidge (E. S. B., 45, p. 751). In¬ 
formation regarding some of tlie work is tabulated in the present account, and 
phases and results of its continuation are also given in some detail, including 
tabulations. 

Mosaic disease of flower bulb plants, D. Atanasoep (lev, B^ngarak. Bot, 
DiiizU, (Bui. Soc. Bot. Bulgarie), 2 (1928), pp, 51-60, pis, 5).—-Listing flower 
bulb plants previously reported as subject to mosaic, the author also lists plants 
presenting mosaic as observed by himself, including tulips, hyacinths, narcissus, 
lilies, crocus, Musoari comoaiim, M. oomosum campactum, M. hotryoidea, Iria 
hiapanica, Nerine aarnienaia. Allium neapolitanum, and A, moly. It is stated 
that little is known of the geographic distribution of the disease. 

Measures referred to fop combating this disease or condition include strict 
exclusion of all suspicious plants, early lifting of the bulbs to shorten the 
period of exposure to infection, and fumigation to destroy insect carriers. 

The bot water treatment (43® to 44® C. for 4 hours) said to have given good 
results in controlling nematode disease in bulb plants, did not kill the virus 
of the mosaic. 

A leaf spot or blight disease of Ricinus communis L., caused by Macro- 
sporinm rlcini [trans. title], H. Yosmi (Bui. Sci, Fakult. Terkult., Kjuau Imp, 
Univ., Fukuoka, Japan,, 3 (1929), No. 4, pp. S27SS2, pi, 1; Eng. al>a„ p, 332).— 
This paper deals with a leaf spot or bli^t of the castor oil plant (R, oommunia), 
characterized by an Irregular cinnamon buff spot from 10 to 20 mm. in 
diameter, variegated with irregular tawny olive zones and often surrounded by 
a halo of etiolation, A brief description is given of the causal fungus, which 
is described as a new species and named M. riciwL The organism was collected 
at Suigen, Chosen, in 1926 and 1927 and at Hakozaki, Fukuoka, in 192S. The 
parasitic nature of the fungus has been established by successful inoculations 
upon the leaves of castor oil plants. 

Mildew [trans. title], S. Blumee (Ztachr. Pfianzenkrank. u. Pfianeenschute, 
38 (1928), No. 3-4, pp, 78-83, figs. 3), —^In recent years Hydrangea "hortenaia in 
Switzerland has been severely injured owing to attacks by a fungus, allegedly 
an Oidium, the exact specific position of which is regarded as unsettled. 

Outstanding results in its control are said to have been obtained by use of 
Sulfosan, a proprietary sulfur preparation. 

Leaf rot of Nymphaea alba [trans. title], J. Gnfiss (Cental. Baki, [efa], 
2 AM., 74 (1928), No. 8-14, PP, 214^229, fig». 19).—In 1927, the author dis¬ 
covered a striking diminution in the usually notable numbers of the waterlUy 
(2ir. alba) in a lake near Friedrichshagen, Prussia. The cause of this was a 
slime-producing coccus, almost always preceded by a fungus, Leptothrix sp. The 
disease, on account of its localization, was called phyUosepsis^ and the organism 
was named Coccus phylloaepticua, 

Phytophthora blight of peonyt D. 0. Ooopeb and O. L. Pobt&b (Phyto^ 
pathology, 18 (1928), No. 11, pp. 881-899, pi. 1, figs. 5).—Attempts with nine 
species of Phytophthora to inoculate the peony produced disease only in the 
case of one, which, following study, has been described as the new fifpedes 
P. pae<mi€te. This fungus, which rather closely resembles P. caotorum and 
P. togi, but differs somewhat in morphology, cultural characteristics, and para- 
tftlc capabilities, produces primarily a tip and stem blight but often causes a leaf 
spot, the infected portions blackening and withering. Stalks are readily blighted 
by this fungus, the hyphae of which are intercellular in the cortex, pericycle, 
meduOaxy rays, and pith. The spherical haustoria extend into the cells. No 
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spores appear In the host tissue. Growth was not Inhibited by the staling prod¬ 
ucts. The optimum growth temperature lies between 20® and 26® C., the 
Tninimnm about 14®, and the maximum about 34*. 

A discussion of the reported infectious chlorosis of the rose, D. G. Mtl- 
BBATH {Calit. Dept. Agr. Mo. But, 19 (19S0), No. 8, pp. figs. 5) .—In 

the condition of rose plants which has been called infectious chlorosis, as ex¬ 
amined by the author, no proof of the presence of an infective material was 
found. 

The declaration that the source of the infective material is In western root¬ 
stocks is claimed to have been merely an assumption, as the reactions from buds 
and scions do not necessarily implicate the root Each variety must be tested 
separately. Also evidence is presented that this condition may occur in Amer¬ 
ican Beauty rose plants on their own roots. 

If this condition is due to a virus, the agent differs from all other viruses. 
Analogy of symptoms is unreliable as a basis for a plant disease diagnosis. 

Injury or loss from this cause has not fulfilled expectation, as it has been 
exceeded by that due separately to black spot, powdery mildew, canker, thrips, 
spiders, or aphids. 

A new disease of Douglas fir [trans. title], [C.] von Txjbeux (Zfschr. Pflan- 
genkrank. u. PflanffenscJiutm, 38 (1938), No. S-4, pp. 70-78, figs. 4).—The ap¬ 
pearance in Germany is noted of BJiahdocline pseudotaugae as a parasite of 
Douglas fir, with brief accounts of its earlier appearances, forms, and relations 
elsewhere. It is recommended that the admission of living Douglas firs or 
sections thereof be forbidden. 

A new elm disease, C Mat (Science, 74 (1931), No. 1922, p. 437).—As a 
result of a study of material received from Iowa, Missouri, New York. Wash¬ 
ington, D. 0., and various localities in Ohio, a new elm disease was recognized. 
The material had been sent to the Dutch elm disease laboratory, Wooster, Ohio, 
for identification as to possible infection by GrapJiium ulmi, which was reported 
in Ohio in 1930 (E. S. B., 64, p. 643). 

A fungus was Isolated from about 10 per cent of some 300 specimens examined, 
and inoculations were made from cultures of the organism. About a month 
after inoculation, symptoms of the disease appeared on 7 of 14 inoculated trees. 
The fungus was reisolated, and it has been tentatively referred to the genus 
Cephalosporium. 

The organism and disease characteristics, which are said to be readily dis¬ 
tinguished from <?. ulmi, are briefly described. 

Oak mildew and its control in forest nurseries, B. 0. Woodwabd, J. S. L. 
Waime, and H. M. Steven (Forestry, 3 (1929), No. 1, pp. 38-B3, pis. 2). —Oak 
mildew, now a serious disease hindering reforestation by young oaks, was 
recorded for Great Britain in Devon in 1908, but it is now generally distributed 
over that area. It appeared as an epidemic in France in 1907, and spread 
rapidly eastward through Europe. Until 1911 only the conidlal stage was seen, 
and no perlthecia have yet been reported in Great Britain. 

The fungus (variously considered as ITicrosphaera alni, M. alni extensa, or M. 
alpMMdes) attacks oaks of all ages, most severely seedlings and coppice. 
Most commonly found in Great Britain on Queroua pedunenitata and Q. 
seaailiflora, it occurs also on beech, and on the CSontinent it has been irecorded as 
on sweet chestnut. Where the oaks have been defoliated by caterpillars or 
injured by frost, the new leaves are frequently attacked by mildew. Biological 
details are given, and successful control experimentation is outlined. 

Sprays using 1 per cent sodium chloride and lime-sulfur burned the young 
foliage, dusted flowers of sulfur was unsuccessful, and ammonimum polysulflde 
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was only partially eflacient. Sheltering yoimg plants was ineffective. Sprays 
using colloidal sulfur and flowers of sulfur made up as a paste at from 2 to 4 
lbs. per 100 gal. of water controlled the mildew. Calcium caseinate was a more 
efficient spreader than was soft soap. One application on appearance of the 
mildew may suffice, but usually from three to five are necessary. Such treat¬ 
ments keep back infection, increase height growth, and Increase the dry weight 
of the plants, besides decreasing bud infection and increasing tbe proportion 
of plants having good leaders. 

liophodermiom injury In western Norway [trans. title], O. ELa-Gsac {Ztsdhr. 
Pfanzenkrank. u. PflanzenscMitz, SS (1928), No, 7-8, pp. 19S-208 ).—The needle 
cast of pines, which has been considerable in the west coastal parts of Norway 
during several recent years, may be, it is claimed, partly due to excessive cold, 
heat, or transpiration; hut supposedly it has In these Instances been due mainly 
to attack by L. pinaairi. 

The fate of Finns strobns in Europe [trans. title], [G.] von Tubeup 
(Ztschr, Pflanzenkrank. u. PflanzenschutZj S8 (19B8), No. 1-2, pp. 1-S2, figs. 
19).—Listhig 36 of his own related publications extending over the period 
1886-1927, and considering the question whether P. stroWa is desirable as a 
factor in forest economy in Europe, the author reviews the available history of 
various fungi in connection with this and other hosts. 

Recent studies in life conditions for wood-destroying fungi, I [trans. 
title]. W. Bavendamm (CentU. Bakt. [etc.], 2. Alt, 75 (1928), Nos. 15-24, PP* 
426-452, figs. 8; 25-26, pp. 593-5SS).—The present study made use of 32 of tbe 
more important wood-destroying fungi, Including parasitic and saprophytic 
forms specialized on both coniferous and deciduous plants and on lignin, 
cellulose, and other components. 

It is denied that, as is sometimes asserted, oxygen content is the only factor 
decisive as to attack or freedom therefrom, several factors seeming of sig- 
niflcance. 

Tylenchns dipsaci Kuhn or T. devastatrix Kiihn? [trans. title], M. Hoiir 
BUNG (Ztschr. Pflanzenkrank. u. Pfianzensohutz, S8 (1928), No. 7-8, pp. 221, 
222).—^The author states briefly what he considers good reasons for retaining 
tbe name T. devastatrix Ktlbn instead of substituting for it T. dipsaci Kiihn. 

ECOHOinC ZOOIOGY—ElfTOKOIOGY 

Common pests: How to control some of the pests that affect man's 
health, happiness, and welfare, R W. Doans (Springfield, 117.: Charles C. 
Thomas, 19S1, pp. ■ri/J+[897], figs. 215 ).—The first section of this practical 
account deals with tbe pests of man and domestic animals (pp. 1-91), and 
the second section with insect control and some important pests of the orchard, 
garden, fi^d, and household (pp. 93-384). 

The Pennsylvania deer problem (Penn. Bd. Game Commrs. Bui. 12 [1959], 
pp. 66, figs. IS).—The introductory account in the first part of this bulletin 
deals with the white-tailed deer situation in the State, This is followed by a 
report on Deer Investigations during the 1928 Special Doe Season, by B. S. 
Fritz (pp. 15-23), and Deer Investigation in Union and Snyder Counties, 
Pennsylvania, during 1928 Special Season on Antlerless Deer, by G. M. Sutton 
(pp. 23-28). Part 2 contains a brief Introduction (pp. 29, 80) and reports as 
follows: Investigation of Deer Losses, by B. S. Fritz (pp. 31-35); Deer Investi¬ 
gations In Pennsylvania, March 13-15, 1929 (pp. 35-39), and Deer in Penn- 
QriYanla. November 3-9, 1929 (pp. 39-42), both by V, Bailey; Report of Deer 
IHTestlgatlon during Deer Season of 1929, by B. S. Fritz (pp, 42-44); Hxamina- 
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tion of Starved Deer in Pike County, Pennsylvania, by V. Bailey (pp. 44-50); 
The Status of Mountain Lanrel and Ehododendron as Poods for the White- 
a?ailed Deer, by H. B. Porbes and S, I. Becbdel (pp. 60-60), an account of 
which has been noted (B. S. E.. 64, p. 174); and a Preliminary Eeport on the 
Occurrence of the Nose Ply (Cephenomyia) in the Deer of Pennsylvania, by 
N. H. Stewart (pp. 61-66). 

Fur-bearing animals, P. Schobsch (Pelztierhunde. Leip^: Alemnder 
Dunoker, 1980^ pp. 164, pls. .JO).—A handbook giving the name, geographical 
distribution, habitat, general characteristics, and uses of the pelts of fur¬ 
bearing animals. 

Bibliography on fur breeding (Edinburgh: Imp. Bur. Anim. Oenet, 19S1, 
pp, 87).—An outline of the zoological classification of animals used for fur 
purposes (pp. 4-7) is followed by a general bibliography on fur-bearing animals 
up to the close of 1930 (pp. 8-16) and lists of the Important literature on the 
more important fur bearers (pp. 16-36). Thirty-one Journals relating to fur¬ 
bearing animals are listed (p. 87). 

The mink in capthity {Ontario Dept. Game and Fisheries Bui. S {1980), 
PP- ^4i 8).—This practical account, while dealing mainly with the feeding 

and breeding of mink, includes a discussion of their diseases and parasites 
and means of treatment, together with plans for housing. 

The riddle of migration, W. Eowan {Baltimore: Williams & Wilkins Oo., 
1931, pp. XIV+151, figs. 11 ).—Tliis discussion deals particularly with the 
mechanism of bird migration. 

Check-list of birds of the world, VoL I, J. L. Petees {Cambridge: Harvard 
XJniv. Press, 1981, vol. 1, pp. XVIII+845 ).—^This first volume lists the recent 
birds of the world belonging to the subclasses Archaeornithes and Neomithes 
described prior to January 1, 1931, giving the normal range of each form. 
An index to the species and higher groups is included. 

Check-list of North American birds {Lancaster, Pa.: Amer. Omithol. Union. 
1981, 4- ed., pp. X/XH-588).—This is a fourth revised edition of the work, of 
which the third edition (E. S. E., 24, p. 655) appeared in 1910. 

Handbook of birds of eastern North America, F. M. Chapman (Neto York 
and London: D. Appleton d Co., 1982, 2. ed., rev., pp. XXXVI+581, pis. [31], 
figs. 188).—In this second revised and enlarged edition of the work previously 
noted (B. S. E., 27, p. 549), the nomenclature has been changed to conform 
with the revised classification as it appears in the fourth edition of the Check- 
List of North American Birds, noted above. An effort is said to have been 
made to bring the work up to date both by the inclusion of new material and 
the deletion of old. 

Florida birds: Biographies of selected species of birds and compiled 
Est of all species occurring in Florida, E. J. Longstsest, E. W. Williams, 
H. L. Stoddabd, F. M. Weston, et al. {Fla. Dept. Agr. Quart. Buh, 41 {1931), 
Ho. S, pp. 189+A9, pis. 82, figs. 11).—Following introductory accounts by J. T. 
Brooks and C. 0. Woodward, respectively, the classification and description of 
birds are dealt with by Longstreet (pp. 15-19). Then follow accounts of the 
birds, arranged by orders, by Longstreet, Williams, S. W. Partridge, Stoddard, 
Weston, and L. E. Lovelace (pp. 26-176), and snggestions to teachers (pp. 
177-189), inclnding a bibliography, by Longstreet. A list of the birds of 
Florida, compiled by A, H. Howell, is appended (pp. Al-9). 

Bird memories of the Rockies, B. A. Mms {Boston: Houghton Mifflin Co., 
1981, pp. XVIII+268, pis. 88).—This practical account includes descriptions of 
observations of the habits of birds In the Eocky Mountain region. 
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Australian l)irds {[Melhoume^: Shell Oo» Ltd^, pp* 64, figs, 66).—^A 

well-illustrated descriptive guide with several colored plates, which latter In¬ 
clude illustrations of the eggs of 30 forms. The illustrations consist largely 
of reproductions of photographs of wild birds taken in their natural sur¬ 
roundings. 

Game farming: A text-book for the more efficient and economical prop¬ 
agation of pheasants, quail, wild dncks, and ornamental birds, H. Mitchell 
(Portsmouth, N, E.: Ealey Pub. Go., 19S0, pp. [7]+-^66, figs. 57). —This is a 
practical account presented in the form of 10 lessons. 

Some effects of temperature upon development of the oocysts of coc- 
cidia, E. K. Beceeb and H. B. Cbouch ( 80 c. Bxpt. Biol, and Med. Proc., 28 
(1981), 2 ^ 0 . 5, pp. 529, 5S6).—The experimental work here reported diows that 
the optimum temperature for the development of Eimeria magna and E. per- 
forans in a 2 per cent potassium dichromate solution Is 33® 0. (91.4® ¥.), and 
that the thermal death point of the nonsporulated oocysts is surprisingly low, 
namely 61®. 

Animal ecology, with especial reference to insects, R. N. Chaphah (New 
York and London: McQraic-Eill Book Co., 1981, pp. X+464, figs. 158 ).—^This 
work, having its origin in a course in insect ecology given at the University of 
Minnesota commencing in 1917, lecture notes on which appeared in 1925 in 
mimeographed form (B. S. R., 56, p. 250), is the result of a continued revision. 
All but the fourth of the 21 chapters are accompanied by a copious bibliogra¬ 
phy. The work includes the reprint of a paper presented by V. Volterra in 
1928, entitled Variations and Fluctuations of the Number of Individuals in 
Animal Species Living Together (pp. 409-448). 

The determination of the blood volume of insect larvae, 0. H. Rtchabuson, 
R. 0. Btjbdette, and 0. W. Eagleson (Ann. Ent. 800 . Amer., 24 (1981)^ No. 8 , 
pp. 503-507). —^Two methods to be employed in the determination of the blood 
volume based uijon examinations of the larvae of the silkworm and the wax 
moth, namely, the absorption method and the dry weight method, are here 
described. It is said that with slight modification they may be applied to 
many other insect larvae and possibly to some adult Insects, 

Flowers and insects, 0. Robeetsoe (CarUnville, El.: Author, 1928, pp. 221 ).— 
A list is first given of all the insects taken on flowers, arranged alphabeti¬ 
cally by families under the headings of long-tongued bees, short-tongued bees, 
other Hymenoptera, Diptera, Lepidoptera, Ooleoptera, Hemlptera, and Neurop- 
tera (pp. 8-20). This is followed by lists of the visitors arranged in system¬ 
atic order by host plants, these being arranged alphabetically by orders and 
genera. It is pointed out that while earlier contributions by the author, be¬ 
ginning September, 1887, and ending July, 1899, given in the bibliography, re¬ 
corded 7,817 visits to 278 flowers, the present work records 15,172 visits to 441 
flowers. 

[Report of work in entomology] (Alabama 8 ta. Rpt. 1981, pp. 47-46).—Of 
13 dust materials used by J. M, Robinson for control of the turnip webworm, 
barium fiuosilicate, sodium fluosllicate, lead arsenate, calcium arsenate, and 
cryolite, killed 100 per cent of the larvae. The mortality obtained from the 
use of the other materials was too low to warrant further tests. Of 11 mate¬ 
rials that were applied as sprays for control of the wehwonn larvaei sodium 
arsenite killed the plants and the others proved to be of little value. 

A method developed hy L. L. E ng d sh which may give accurate data as to 
tte proper timing of oil sprays for the control of scale insects consists in the 
pladng of removable tanglefoot bands on the infested limbs to catch the 
cia^ug crawlers, a fresh band b^ng placed each week and the number of 
captured crawlers recorded. Fumigation with calcium cyanide dust was found 
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by Blnglish to be more effective against the camphor scale than one application 
of a 2 per cent oil emu ls ion. A combination treatment of oil followed by 
fomigation was slightly more effective than fumigation alone. 

In studies of the life history and control of the cowpea curculio, commenced 
by F. S. Arant in 1930, the duration of the life cycle from egg to adult was 
found to vary from 23 to 68 days, with an average of 30.8. Approximately 
13 days of the average period were spent within the pea and the remaining 18 
days within the soil. In a study aimed at the determination of the sus¬ 
ceptibility of various varieties of cowpea to adult attach, 13 planted at 4 
different times during the season were tested. The White Crowder variety, 
with 66.1 per cent of the peas punctured, was injured most severely, and the 
Black Crowder, with 20.1 per cent of the peas punctured, least severely of all 
the varieties tested. Of 9 different insecticides tested to determine their 
effectiveness against adults, sodium ffuosilicate, barium ffuosilicate, and lead 
arsenate produced a high mortality when dusted upon cowpea foliage. 

life history studies of the pecan weevil were continued by H. S. Swingle 
(B. S. B., 65, p. 449). The adults emerged during August and September; 
oviposition began August 22 and reached the peak during the second we^ 
of September, the average number of eggs per female being 11.3. The larvae 
began to hatch out September 26 and continued to emerge until the following 
spring. The infestation of the year was approximately twice as great as 
that of 1930, about 45 per cent of the Schley, Stuart, and Success varieties 
at Camp HUl remaining on the trees at harvest time having been punctured 
by the weevils. Similar damage is said to have been experienced at Lanett 
and in other parts of the State. Three dipterous parasites, namely, Myiophasi(t 
nigrifronB Towns., Sarcophaga sima Aid., and Winthemia rufopicta Bigot, were 
reared from the larvae, although the parasitism reached less than 2 per cent. 
Two fungus parasites (Metarrhizium anisopUae and Sporotrichum 6cw«tuna) 
and two undetermined bacterial forms were found attacking the larvae. 

[Contributions on economic entomology] (lU. State Acad, 8oi, Trans,, 21 
(1928), pp. 46-S8, 7^-78, 84-^3, fig. 1, pp. 109-136, figs, 15).—The contributions 
here presented are as follows: Our Friends the Insects, by W. V. Balduf; 
Some Phases of the European Corn Borer Control Program, by W. P. Flint; 
The Life History of the German Cockroach, by H, H. Boss; and The Mouth- 
parts of Insects, by 0. L. Metcalf. 

[Contributions on economic insects] (Jlin. Agr. [Franoe'l, Ann. jSpipJiyUes, 
16 (1930), No. S-4, pp. lOS-189, pis, 2, figs. 27; 190-208, pis. 5, figs. 7; 283-28-^).— 
The contributions here presented (B. S. B., 64, p. 358} include Studies of 
the Biology and Cytology of Some Thysanoptera [trans. title], by B. Pussard- 
Badulesco (pp. 103-189), with a bibliography of eight pages; A Contribution 
to the Study of Three Coleoptera Injurious to Cereals ILema cyanella L., L, 
melanopus L., and Ohaetocnema aridula GyU.] [trans. title], by L. Mesnil 
(pp. 190-208) ; and The Question of Baces of the Grape Phylloxera [trans. 
title], by A. Vandel (pp. 232-234). 

[Contributions on economic entomology in Russia] {Tsesoi^n. Alcad, 
Selsh. Khoat, Nauk V. I. Lenina, Inst. Zashoh, Bast,, Trudy Zashch. Bast. {Lenin 
Acad. Agr. Bci. U, 8, 8. B,, Inst. Plant Protect., Bui. Plant Protect.), Bnt., 1 
(1939), No, 1, pp. 274, P*‘ if fid^- 44 )' —^The contributions here presented are as 
follows: The Migratory Locust {Locusta migratoria L.) in the Byazan-Tambov 
Lowland, by S. A. Predtechenskil (Predtetshensky) (pp. 8-^, Ger. abs. pp. 
4T-49); The Zonal and Ecological Distribution of Acrididae in West Siberian 
and Zaigftn Plains, by G. G. Bel-Bienko (G. J. Bey-Bienko) (pp. 51-00, Bng: 
aba pp. 87-89); The Periodicity of the Asiatic Migratory Locust ILocnsta 
migratoria], by N. G. OlsuTev (Olsouflev) (pp. 91-147, Ger. abs. pp. 140-145}; 



848 


BXPERIMEITT STATION BEOOBD 


[Vol. 66 


Practical Results of the Ecological Studies of the Migratory Locust ILoousta 
migratoria] in Central Russia, by S. A. Predtechenskil (Predtetshensky) (pp. 
149-169, Ger. abs. pp. 158,139); Studies on the Dermaptera and Orthoptera of 
the District Omsk, West Siberia, by G. 11 . B^-Bienko (G. J. Bey-Bienko) 
(pp. 161-177, Eng. ab«}. pp. 176, 17C); The Fall Generation of LocmPa nUgror- 
toria It. in Daghestan in 1927, by A. M. Frantsi (Franzi) and N. N. Dfhkov 
(DJukov) (pp. 179-189, Eng. abs. pp. 188, 189); Contributions to the Study of 
the Flies Parasitic on t’^e Larval and Adult Instars of the Migratory Locust 
(Locusta migratoria), by B. I. Rukavi^nikov (pp. 191-261, Eng. abs. pp. 252- 
259); and On the Biometrical Characteristic of the Races of the Asiatic Locust 
{Loousta migratoria), by V. N. Makalovskalk (Makalovskaja) (pp. 263-274, 
Eng. abs. p. 273). 

A list of the sugar cane insects of Negros Occidental, W. D. PnEECB (Jour. 
N. T. Bni. 8oc.y 39 (1931), Xo. 4, pp. 577-586).—This list is given in the account 
previously noted (E. S. R., 64, p. 242). 

Heat treatment for controlling the insect pests of stored com, E. F. 
Gsosshan (Florida 8ta. Bui. 239 (1931), pp. 24, figs. 11 ).—^Data on the heat 
resistance of insects ipp. 4-131 are reported, the lethal temperatures and their 
variations being noted, and many of the details being presented in chart and 
tabular form. Exposure for 1 hour at a temperature of 50® 0. (122® F.) was 
found to kill the rust-red flour beetle, rice weevil, square-necked grain beetle 
{Stlvanus gemellatun Duv.), Angoaiuois grain moth, and the slender-horned 
flour beetle (Gnathocerus maxiUosua Fab.). An exposure to a temperature of 
42® for 200 hours was also lethal. The pupae resist a given temperature for a 
longer period of time than the larvae, which, in turn, are able to resist longer 
exposures than the egg and adult stages. The young adults were found to 
resist more heat than older ones. 

In a study of the heat resistance of corn (p. 14), the effects of heat on the 
germination of the setd and the vigor of the plants growing from heat-treated 
seed are recorded. In this work three varieties of com well known in Florida, 
namely, Cuban Yellow Flint, Whatley, and Tisdale, were heat treated to deter¬ 
mine the limits of heat exposures which did not affect germination or subse¬ 
quent plant vigor. An exposure to a temperature of 47® for 144 hours did not 
reduce the germination percentage or the vigor of the growing plants. Five 
hours at 56. 57, 58, and 59® appeared to affect the seed very little, if at all, as 
vigorous plants grew from the treated seed which were planted in the field. 
An exposure to a temperature of 70® for one-half hour showed but slight injury, 
while one hour’s exposure killed the seed. Ten minutes at 80® killed the seed. 

The temperatures attained in various positions in a mass of 300 bu. of 
slip-shucked and shucked com placed in a tobacco bam (pp, 14-23) were accu¬ 
rately measured. Slip-shucked corn pQed in a pyramidal heap on flooring 
built on the lowest tier poles oi a tobacco bam can not be effectively heated 
for the control of insect pests of stored corn. Shucked com, however, when 
spread to a depth of 3 ft. on the flooring can be effectively beat treated with 
an 18-hour exposure and with a 13-hour exposure when spread to a depth of 
2.5 ft., if the air in the tobacco barn is maintained at a Tninim-mT^ temperature 
of 83®. When the outside air temx>erature falls b^ow 10®, longer exposures are 
necessary. Seed com should not be heated together with the com to be used 
f<»r feeding purposes, since the higher temperatures which are reached in the 
barn will Injure germination and plant vigor. 

New fumigants for destroying insect pests in foodstuffs, B. 0. Boabk 
(F ood Indus., $ (1931), No. 9, pp. S98, 399 ).—This brief account of new fumi¬ 
gants izufludes a list of 26 references to the literature. 
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A simple and inexpensive portable screener for use with Paris green 
dilnents, N. M. Btjtt {Rec. Malaria Survei/ India, 2 (1931), No. 2, pp. 333-335, 
fig. 1). — A description and illustrations are given of a new portable screener 
for use with Paris green diluents. 

Volck Special Emulsion Number 2 as a control for external parasites of 
animals, H. L. Caleb (Jour. Kana. Bnt. Soc., 4 (1931), No. 4, pp. 77-n95).—The 
author reports upon the results of 4 years’ experimental work at the Kansas 
Experiment Station with Volck Special Emulsion No. 2 as a control for ecto¬ 
parasites, many of the details of which are given in tabular form. 

It was found that a 7 per cent solution applied as a dip and thoroughly 
worked into the feathers was an effective control for the common lice on poultry. 
A 60 per cent solution applied as a spray controlled the common poultry mite 
in an old poultry house. A 10 per cent solution applied as a spray and thoroughly 
worked into the hair controlled both the biting and sucking lice on cattle. A 
10 per cent solution thoroughly applied as a spray, dip, or wash to dogs and cats 
eliminated all ffeas from the animals, but did not prevent reiufestation in a 
few days. It was found that the animal should be bathed in soap and water 
one day after treatment to remove the excess oil. A 10 per cent solution killed 
all the lice on three donkeys when applied as a spray and worked in. Volck 
applied alone did not control mange mites. A 50 per cent solution did not con¬ 
trol ox-warbles when injected into the cysts. A 10 per cent solution vrhen 
applied as a spray controlled the sucking lice on hogs, 

A mixture of 1 part of Emulsion No. 2, 2 parts pine tar oil, 1 part concen¬ 
trated soap solution in water, and 1 part of water was an effective repellent 
spray for flies on cattle (the house fly, stable fly, and horn fly). Undiluted 
Emulsion No. 2 was an efficient ovicide when applied to eggs of the horse bot¬ 
fly. A 10 per cent solution was an effective control for biting and sucking lice 
on horses, and applied as a dip controlled the mites on snakes In the museum. 
Solutions as high as 60 per cent were apparently not toxic to dipterous larvae. 
Emulsion No. 2 when taken internally by animals in such concentrations and 
amounts as might be expected when being treated with Volck was not harm¬ 
ful to them. 

An 8 per cent solution eliminated all the mites (Liponyssus) from two birds. 
Emulsion No. 2 apparently had some value as a treatment for chiggers on man. 
It acted as a palliative but did not wholly stop the itching. It w.^^s nonirritating 
to the skin of animals or delicate tissues such as the eyes. 

A preliminary report on an investigation into the biological control of 
West Indian insect pests, J. G. Mtebs (IGt. Brit.} Empire Marketing Bd. 
[Pub.] 42 (1931), pp. ns, ph 1, fig. 1). —The main part of this report deals 
with the practical work under the headings of ecological conditions in the 
countries visited (pp. 20-66) and observations on particular insect pests (pp. 
66-161). A 17-page list of references is Included. 

A new Haplothrips from Panama, J. R. Watson (Fla. Ent., 15 (1931), No. 1, 
pp. 11, 12). —^Under the name E. panamaetiais the author describes a new 
thrips taken in an Inspection house at Washington, D. 0., on pineapple cut¬ 
tings from the Canal Zone. 

A pentatomid predator of the spiny caterpillar of cotton (Earias hne- 
geli) [trans. title], J. Risbeo (Compt. Rend. Acad. 8ci [Paris], 193 (1931). No. 
4 , pp. 247-250).—An undetermined pentatomid predator has been found by the 
author to be an important enemy of the most important pest of cotton, E. 
Jhuegeli, in the island of New Caledonia. Observations of its biology are noted 
and descriptions given of its life stagea It was observed that in the conrse 
of its life a single bng destroys at least 50 caterpillars^ 

116496—82-4 
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Endemic ferer: Bat flea as a possible rector, H. A. Kemp (Jour^ 

Amer. Med, Assoc,, 97 (X9S1), No, H, pp, 775-777).—Studies conducted at Dal¬ 
las, Tex., are here reported, the details being given in tabular form. Guinea 
pigs Inoculated with fleas removed from rats that had been trapped at a typhus 
focus developed lesions characteristic for endemic typhus fever. Animals re¬ 
covered from an attach produced by this virus were found to be immune to a 
strain of typhus virus established from the blood of a human patient with 
endemic typhus. Animals that were immune to blood virus were Immune to 
the strain of rat flea virus established by guinea pig Inoculation. 

The mnltiplioation of the virns of Mexican typhus fever in fleas, H. 
MoosEE and M. B. Casta 2 ?eda (Jour, Eispt, Med,, 55 (19B2), No, % pp, 557-525, 
pi, 1 ),—^The authors have found the virus of Mexican typhus to multiply abun¬ 
dantly in five species of fleas, namely, the oriental rat flea, CeraiopTi^Uus 
fasoiatus, Leptopsylla musmli, the dog flea, and the cat flea. In all fleas, 
Rickettsia prowazeki was demonstrated within the epithelial cells of the 
stomach and within the cells of the Malpighian tubules. 

The transmission of the virus of Mexican typhus from rat to rat by 
Polyplax splnulosus, H. Mooses, M. B. Gastai^eda, and H. Zxnsseb (Jour. 
Expt, Med,, 54 (1931), No, 4$ PP> 557-575).—^The authors find that the common 
rat louse P. spinulosus is easily infected with the virus of typhus by feeding 
on infected rats. Such feedings are followed by the appearance of large nnm- 
bers of Rickettsia prowazeki v^lthln the gut of the Insect. The virus of Mexican 
typhus can be transmitted from rat to rat by this louse by means of feeding 
s i mu l ati n g natural conditions, indicating that it is an important factor in 
maintaining an endozoic of Mexican typhus among wild rats. 

dassiflcatiou of the Old World Membracidae, P. W. Godino (Jour, N, 7. 
Bnt. Soc., 39 (mi), No. 3, pp. S99-^1S).—Keys are given to ttie snbiamiUes 
and to the tribes and genera of Membracidae. 

On a nematode parasite of psyllids [trans. title], B. Pussabd (Oompt. Rend, 
Acad. Sci, [Paris], 194 (1932), No, 5, pp, 4BS, 4^4 )•—^The author reports upon 
observations in the Lyon region of a nematode of the genus Mermis as a parasite 
of Psyllia £fpp. 

The plant lice, or Aphiidae, of Illinois, P. C. Hottbs and T. H. Pbison 
(ni. Nat, Hist. Survey Bui., 19 (1931), Art. 5, pp. 12U447, pis, 10, flys. SO).--- 
The first or introductory part of this work (pp. 123-147) includes a discussion 
of structure, life histories, distribution, the Cyrus Thomas collection, designa¬ 
tion of types, collection and preservation of material, applied control, and natural 
control and interrelations. Part 2 (pp. 148-447) takes up the dassiflcatiou of 
the family Aphididae and Includes a key to subfamilies and keys to and descrip¬ 
tions of new species and two new genera (Paducla, Shenahweum) (pp. 148-377). 
Part 3 (pp. 878-447) includes keys to the species of plant lice occurring in 
Illinois, grouped with reference to host plants, a host index, biblography, plates, 
addenda, and a general index. 

Biological control of citrus mealy bug, [I], n, H. J, Bishop (Farming 
in So, Africa, 6 (1931), Nos. 55, pp. 177, 178, figs. 3; 66, pp. 217, 218).—The 
first ijart of this contribution discusses the necessary requirements for the 
biological control of the citrus mealybT]g by the Oryptolaemug beetle and the 
second part the breeding of this beetle. 

Additional report on experiments with oil spray for red scale, B. H. 
Smith and W. Ebeiing (CaUf. Gitrogr., 1$ (1931), No, 10, pp. 451,496, figs. 2).— 
This contribution supplements that previously noted (E, S. IL, 68, p. 168). 

Factors of importance In the application of spray, B. H. Smith (OaUf. 
Oitrogr., IS (1931), No. 11, pp, 501, 515)-—In this contribution from the Cali* 
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fomia Oitrug Experiment Station it is pointed out that without doubt the poor 
control of the black and citricola scales and other insects obtained through the 
use of oil spray has been due in many cases to its being too low in insecticidal 
efllciency, one or more of three factors being involved. The importance of the 
manner of application of the spray to the orange, particularly of increasing the 
thoroughness as the percentage of infestation rises, is emphasized- 

The butterfly book» W. J. Hollaot) (Garden City, N. Y.: Doulleday, Doran 
d Co^ 19S1, rev, ed., pp. XII+424, pis, 77, figs, 198; rev, in Canad, Ent,, 6S 
(1931), 'No. 10, pp, —In this new and thoroughly revised edition of the 

work, which first appeared in 1898 and which contained figures of 513 species 
and varieties, the author has added the necessary plates and text to include 
those originally omitted because found in remote parts of the continent and 
also a number described in recent years. In a very few cases, where figures 
are not given, information is given as to where such illustrations, if they exist, 
may be found. The work thus becomes a complete illustrated manual, popular 
in form though strictly scientific in content, of the butterfiies of North America 
from the polar regions to the Gulf of Mexico. 

The review is by J. McDunnough. 

A contribntion to the life history and habits of the celery leaf tyer 
Phlyctaenia mbigalis Gnenee in Florida, E L. Milleb (Fla, Ent,, 15 (1931), 
No, 2, pp, 2$S4), —^This contribution deals with the distribution and host plants 
and the life history of the greenhouse leaf tyer. The abundance and increase of 
the adults during the celery growing season at Sanford, Fla.; seasonal host 
plants at Sanford during the year 1929; a summary of the life history and 
rearing of the greenhouse leaf tyer; and the relation between humidity and 
development are reported upon in tabular form At Sanford, where it feeds on 
some 70 host plants, there were nine first-born generations and seven last-bom 
generations during the year December, 1928, to December, 1929, these having 
been fed entirely on celery and Bidens leucantha, 

A comparison of the resistance of South African com and American 
com to Infestation by the European com borer [trans. title], T. Exxmom 
and V. Choeike (Ann. Inst. Pasteur, 45 (1931), No, 4 , PP- 4^0, 4^1)- —^The authors 
have found Natal, a South African variety of com, to be more resistant to 
Infestation by the European com borer than is the North American variety 
Wallace, the difference in Infestation being a little less than 50 per cent. See 
also a previous note (E. S. E., 84, 751.) 

[Work with bacterial diseases of the European com borer] (Ann, Inst, 
Pasteur, 46 (1931), Nos, 3, pp, 320^36; 4 , pp, .Jd7-^79).—Contributions relating 
to diseases of the European corn borer are as follows: The Utilization of 
Microbes in Combating the European Com Borer, II. by S. Metalnikov, B. 
Hei^la, and Strail (pp. 320-825) (B. S. E., 84, pp. 364, 751); The Utilization 
of Microbes in Combating the European Corn Borer, by V. Chorine (pp. 826-836) 
(B. S. R., 64, p. 751); and A Study of New Microbes Pathogenic for the 
European CJom Borer, IV, by S. Metalnikov, J. Ermolaeva, and Skobelzyne 
(pp. 467-479) (E. S. E., 64, p. 751). 

Codling moth control, O. J. Joubeet (Farming in So, Africa, 6 (1931), No 66, 
pp, 229, 231, 882).—Reporting upon cooperative methods for controlling the 
codling moth, It is pointed out that a medium summer oil plus nicotiue sulfate 
added to some of the lead arsenate sprays gives more effective control than 
lead arsenate alone. In six of seven tests of cryolite the results obtained were 
better than those obtained with arsenate of lead. 

An important breeding place of dlothes moths in homes, G. J. Sfenceb 
(Oonod. Bnt,, 63 (1931), No, 9, pp, 199, 29(7).—Attention is called to the im- 
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portance as a breeding place for clothes motlis of the felt pad composed of 
woolen fluff that gathers in the cold-air ^afts of hot-air furnaces. 

The British species of Nonagria, H. M. Edelsten (So. London Ent. and Nat. 
HiSt. Soo. Proc.t 1931-32, pp. Kotes are presented on the species of 

noctuids of this genus occurring in Great Britain. The larvae of all these 
species feed and pupate within the steins of mardi plants. 

Further work on Chara spp. and other biological notes on Cnlicidae 
(mosquitoes)» B. IVIatheson and E. H. Hinman (Amer. Jour. Eyff., H (1931), 
No. 1, pp. Reporting upon further studies of this subject (B. S, B., 

62, p. 857; 64, p. 461), the authors’ experiments are said to indicate clearly 
that the species of Chara (C. vulgaris L., O. delicatula Ag., 0. contraria Katz., 
Chara sp. from Junius Bogs, and Ohara sp, from TuUy Lake) have a marked 
effect on the development of mosquito larvae. 

“ It has been shown that this effect is not a toxic one, but rather due, in all 
probability, to the excessive amount of oxjgen given off in tiny bubbles during 
photosynthetic activity. These tiny bubbles of oxygen either are swallowed 
by the larvae, causing death, or they become entangled in their mouth brushes, 
body hairs, etc., and so interfere with their normal activities as to bring about 
death. Experiments have been devised which demonstrate that the continual 
passage of minute bubbles of oxygen through water cause the death of mosquito 
larvae. We have shown (in one experiment) that mosquito larvae can de¬ 
velop and reach maturity in Chara cultures grown in the dark, whereas tha 
same species of Chara grown In sunlight caused the death of all larvae experi¬ 
mented with. 

“ It would seem safe to conclude that bacteria per se are not essential as a 
larval food. A species of brown Hjdra has been observed to be an efficient 
destroyer of mosquito larvae. In our aquaria it was able to ingest practically 
mature larvae.” 

Experimental transmission of endemic typhus fever of the United States 
by the rat flea (Xenopsylla cheopis), B. E. Dyer, E. T. Cedes, A. Rumeetch, 
and L. F, Badges (PMb. BealtU Epts. lU. iSf.], 46 (1931), No. 41, PP> 2415, 2416).— 
The authors report that the virus of endemic typhus has been experimentally 
transmitted from rat to rat by the oriental rat flea. 

Studies on the metamorphosis of the Japanese beetle (Popillia Japonica 
Newman).—Weight and metaholism changes, D. Ludwig (Jour. Eapt. 
Zool, 60 (1981), No. S, pp. 309-323, figs. 2). —^It was found that during the 
metamorphosis of the Japanese beetle from larva to adult, a loss of weight 
amounting to one-half of the maximum larval weight occurs. During the 
emergence of the adult the loss of weight amounts to one-third of the pupal 
weight. A study of the water content of different stages has shown that this 
loss of weight is due principally to loss of water. During metamorphosis the 
water content decreases from 78 per cent in the larval stage to 74 per cent 
in the prepupal and pupal stages, and to 66.6 per cent in the adult. The 
metabolism curves show a decrease in rate of oxygen consumption during the 
last four or five days of the prepupal stage which continues for several days 
of the pupal steige. This is followed by an increase in rate until the time of 
emergence. The respiratory quotient of the larva varies from 0.7 to 0.97. 
During metamorphosis it gradually decreases, and in the pupa varies from 
0.4 to 0.7. The emergence of the adult is followed by an increase to 0.7 and 0,8. 

The influence of soil acidity on tbe pH value of the contents of the 
digestive tract of Japanese beetle larrae, M. G. Swingle (Ann. Ent, Soo. 
Amer., $4 (1931), No. 3, pp. 496-502, fig. l).—ln studies in which Japanese 
beetle larvae from soil samples varying in pH from 6.9 to 8 were dissected 
and the pH of the various regions of their digestive tract determined, It was 
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found that the pH of the digestive tract of the larvae was not greatly influ¬ 
enced by the pH of the soil in which they fed. The buffer strength of the 
fore, mid, and hind guts of the larvae was practically the same toward acid 
solutions. The soil was found to be only slightly buffered against alkaline solu¬ 
tions, thus accounting for the fact that the mixture within the digestive tract 
has a fairly constant pH regardless of the pH of the soil in which the larvae 
were feeding. 

Effect on ceitain fresh fmits of fumigation with ethylene oxide to 
destroy the Japanese beetle, M. R Osbden {Jour, N, Y, Bnt, Boo., S9 {19S1), 
No. 4t PP> 567-575, figs. 7). —It was found that ethylene oxide, when used at the 
rate of 2 lbs. per 1,000 cu. ft. for 2 hours at 75® F., destroyed adults and 
larvae of the Japanese beetle, adult Colorado potato beetles, and adult Mexican 
bean beetles without any appreciable damage to raspberries and blackberries. 
It is, however, slightly injurious to blueberries, severely injures wet green 
bananas, and is injurious to the foliage of Azalea and Hydrangea. 

A wire beetle receptacle for Japanese beetle traps, E. G. Rex {Jour, 
U, Y. Bnt, Boo,, S9 {19S1), No, 4, pp, 593-597, flga. 2).—^The wire beetle receptacle 
here described and illustrated, when given a thorough trial during the beetle 
season of 1931, was demonstrated to have the following advantages: (1) A 
capacity of 4 qt. may be attained without appreciable addition of weight, (2) 
there is no necessity for cleaning or washing It, and (3) aeration of the mass 
of captured beetles delays the appearance of decomposition odors several days 
after capture. 

Evaporation from the meal-worm (Tenebrio: Coleoptera) and atmos¬ 
pheric humidity, P. A. Buxton {Roy. Boo. [London], Proo., Ser, B, 106 {1930), 
No. B 747 , pp. 560-577, figs. 8 ).—The author here discusses the results obtained 
by keeping meal worms at 23 and 30® C. and in atmospheres of various hu¬ 
midities. Even in dry air and at 30®, fasting larvae generally live a month. 
It appears that metabolism must be low, as was shown to be the case by 
weighing the daily production of COj from fasting larvae kept in dry air. 

“The loss of water from a fasting meal worm is complex. For humidities 
below 00 per cent, the loss is nearly identical in larvae kept at 23 and 30® 
at the same saturation deficiency. But neither saturation deficiency nor any 
other measure of atmospheric humidity explains the loss at several humidities 
and any one temperature. It seems that there is a definite limit to the amount 
of water which a larva can lose in a day; also that in nearly saturated air 
the larva produces more water of metabolism than it can get rid of. It is 
shown that the larva can maintain the proportion of water in its body nearly 
constant, during a month’s fast, at humidities from 0 to 60 per cent. It appears 
that it is able to do this by consuming some stored substance and holding the 
water produced in metabolism.” 

Insect enemies of the cotton boll weevil, B. F. Gbossman (Fta. Bnt., 15 
{1931), No, 1, pp. &-10).—This further contribution from the Florida Experi¬ 
ment Station (E, S. R., 61, p. 866) is based up<m visits to cotton fields in 
Floilda, Georgia, and Alabama during the summers of 1927 and 1930 for the 
express purpose of determining the abundance of insect enemies of the boll 
weevlL In 1927 Infested cotton squares were collected tram 16 representative 
fields and in 1930 from 24 fields and forwarded to the insectary at Gainesville, 
Fla., where the boR weevils and their parasites were hatched and recorded, the 
details being given in tabular foim. The total number of parasites recovered In 
1930 was 47 from 11,659 cotton squares, compared with 3S7 parasites from 
8,451 squares in 1927. The percentage of boll weevils was alco lower (13.9 per 
cent) in 1930, as compared with 29 per cent in 1927. It is pointed out that the 
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cotton yields were practically the same for the two years, ranging from 0^ 
to 0.75 bale per acre. 

Methods for making counts of boll weevil infestation, E. F. Gbossmar 
(Florida 8ta, Bui 24 I (1931), pp. 22 ),—^A comparison of a new method of 
making boll weevil infestation counts, said to have been devised at the station 
in 1025 by J. P. Camp and P. W. Calhoun, with the so-called point and survey 
methods previously quite generally employed is reported upon at length, the 
details being given in tabular form. It is explained that in the point method 
100 cotton squares taken from adjacent plants in from 4 to 8 centrally located 
points in the field are examined, the number of groups examined depending upon 
the size of the field. There are, however, variations in the manner of conduct¬ 
ing these counts. In tlie survey method counts are made at random either 
while walking in a circular path or in a diagonal line through the field, there 
being a variation with various Investigators as to the number of squares (26 to 
100) observed at each place of examination. In the new method studied by 
the author a diagonal path through the field is followed while taking random 
infestation counts. Instead of stripping a specified number of squares from the 
plants as in the survey method, plants (a definite number) are designated for 
the counts and all squares large enough to be attacked by the boll weevil, either 
for feeding or egg-laying purposes, are counted on each plant. Only one plant 
in any one locality was examined in small cotton fields. Where the fields were 
large, two or more series of 20 plants each were included in the Infestation 
count, and the number of infested squares divided by the total number of 
squares counted on the 20 plants yielded the infestation percentage for the field. 

An analysis of a half-acre cotton field, in which all squares on all plants 
were examined^ indicated that the greater the number of squares examined the 
closer the estimated percentage of infestation approaches the actual percentage 
of Infestation of a lightly infested field. Heavily infested fields, however, re¬ 
quire the examination of relatively few squares. A comparison of the several 
methods of obtaining infestation counts indicated that one method was as satis¬ 
factory as any other and consequently the method involving the least labor is 
most suitable for general use. The 20-plant method, which Involves compara¬ 
tively little labor, has been found to be satisfactory. It is pointed out that the 
determination of the number of boll weevils In a sparsely populated field is 
attendant with great errors regardless of the method employed. 

Winter survival of immature stages of the boll weevil, E. F, Gbossman 
(Fla. Ent., 15 (1951), No. 1, pp. IS, H ).—^In this contribution from the Florida 
Experiment Station the author reports having found no living stages of Im¬ 
mature boll weevil during a midwinter examination of a large number of 
bolls and squares attached to cotton plants which had been plowed up late 
in the fall of 1927 and subsequently piled together to serve as a windbreak. 
Numerous live adult weevils, however, were found among the large number 
of dead weevils, pupae^ and larvae which were discovered In the cotton debris. 
In order to eliminate the factors which might greatly increase the boll weevil 
mortality rate during the summer months, a number of cotton squares and 
bolls were removed from an infested field on November 17, 1928, and placed 
in a low temperature incubator regulated to maintain a temperature of 55** 
F- and from 80 to 90 per cent r^ative humidity, previously determined to he 
near the optimum (B. S. R., 64. p. 649). After the cotton had been In the 
incubator 69, 92, 123, 131, and 139 days, respectively, individual squares and 
bolls were opened until a live weevil stage was found. Many dead larvae 
were found, but not a edngle live one. Several live pupae were found, two 
having lived as looog as 92 days afto having been placed in the incubator. 
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Live adults were found after periods of 92, 128, and 131 days, respectively, 
In the incubator, but no more live weevil stages were found after 138 days. 

Biology of the Mexican cotton boll weevil,—The boll weevil in 
artificial hibernation quarters, E. F. Grossmian {Fla, EjiU, 15 (1931), No, S, 
pp. 81-27, flg. i).—This further contribution on the subject from the Florida 
Experiment Station (E. S. R., 64, p. 649) deals with the boll weevil in artificial 
hibernation quarters, the details being given in tabular form. 

Hibernation of the cotton boll weevil under controlled temperature and 
humidity, B. F. Grossman (Florida Sta, Bui, 240 (1931), pp. 19, figs, 4 )-—^This 
is a summary of studies conducted, including experimental data obtained in 
1927-28 and 1928-29, earlier accounts of which have been noted (B. S. R., 61, 
p. 856 ; 64, p. 549 ; 66, p. 262; also see above). 

In the course of the work it was found that of approximately 125,000 weevils 
used in experiments conducted in controlled temperature Incubators maintained 
at 47, 60, and 81® F. and between 79 and 86 per cent relative humidity, one 
individual lived for 359 days in artificial hibernation quarters maintained at 
47®, while 20 per cent of 32,000 weevils were alive at the end of 170 days, 15 
per cent at the end of 206 days, and 10 per cent at the end of 236 days. It is 
concluded from these data that in Florida if all other hazards than those 
affected by temperature and humidity are eliminated, 10 per cent of the weevils 
entering hibernation on November 1 could survive until June 24, and 15 per 
cent of those entering on December 1 and 20 per cent of those entering on 
January 1 could live until the same date. The results obtained with weevils 
placed in the incubators maintained at 47® indicated that there were two 
periods of increased mortality rates, the first occurring during the first month 
of dormancy and the second following a period of several months of low 
mortality rate. The extended period of low mortality rate is apparently de¬ 
pendent on the condition of the weevil at the time it enters hibernation, well 
fed weevils being long lived and poorly fed weevils short lived. 

It is pointed out that the destruction of cotton stalks as soon as possible 
after the crop has been picked not only removes the breeding quarters of the 
boll weevils, thereby reducing the number of weevils which can prepare them¬ 
selves for hibernation, but also prevents the weevils already in the field from 
feeding adequately for withstanding an extended period of hibernation. 

Acrotomopus atropunctellns Boh. in Argentina sugarcane, H. A. Jatitxs 
(Ann, Ent, Soc. Amer., 24 (1931), No, 3, pp, 554^60, figs, .J).—This is an account 
of observations of A. atropunctellm, a weevil which seems to be generally 
distributed throughout the sugarcane-growing region of Argentina, both larvae 
and adults having been obtained from several different points, although not 
found in any great numbers except at Ledesma, Jujuy, and at Bio Chico, 
Tucumftn. By puncturing them for food, the adults kill a large number of 
the young cane shoots^ which, together with those containing young weevil larvae, 
become brown and die. The outside leaves become dry as well as the center 
leaves, thus distinguishing this injury from the characteristic “ dead heart ” 
injury of the sugarcane borer, which at first turns yellow only in the center. 
The weevil larva makes a large sized tunnel through the cane, leaving the 
burrow full of frass, which makes it easily distinguishable from the tunnel 
made by the sugarcane borer. 

It is suggested that since this weevil has thus far done damage only'in small 
localities^ it may be more or less controlled by its parasites, of which the 
dexlid fly FarathereHa clwtipalpis V. d. Wp. was reared by the author. It is 
pointed out that this same species parasitizes the sugarcane borer to a large 
extent in both Argentina and Peru. 



856 


EXPEBIMEls^T STATIOJST EBOOBD 


[Vol. 66 


Is a boe attracted to clover blossoms by odor? B. C. :Maxhotba (Jowr. 
N. y. Ent Soc., $9 {1981), No. 8, pp. ^75-277).—Data presented in tabular form 
seem to indicate that pollen to which odorous material almost similar to that 
found in natural clover flowers was added was most favorable for attracting 
bees, as indicated by the percentage loss of pollen under the conditions of this 
experiment. 

Temperatui’e as a factor In the activity and development of the Chinese 
strain of Tiphia popilliavora (Rohw.) In Xew Jersey and Pennsylvania, 
J. K. Holloway (Jour. N. Y. Eni. ^oo., 39 (1931), No. 4. pp. 555-565, figs, i).— 
In stutlies at Moorestown, N. J., the author found temperatures between 66 
and 75® F. to be the optimum for mating of the Chinese strain of T. popilUapora, 
a parasite of the Japanese beetle. The average length ot life for adults was 
22.77 days when hept at a constant temperature of 68®. With the emergence 
occurring the second weeh in October, only 10 of the 22 days of life would be at 
all favorable for mating. Temperatures below 60® were found to be unfavor¬ 
able for the development of the Tiphia larvae and for cocoon formation. The 
soil temperatures in October do not inhibit oviposition, but will hold this ac¬ 
tivity at a minimnni. The mean soil temperatures during the developmental 
period are 59.8® at 6 in. and 69.7® at 9 in. 

Occurrence of a colony of the tick parasite Hnnterellus hookeri How¬ 
ard In West Africa, C. B. Philip (Pub. Health Rpta. IV. fif.], 46 (19S1), No. 57, 
pp. 8168-2172, fig. Ij.—-A report of observations made by the author in Nigeria, 
where a colony of H. hookeri has been found to be well establii^ed. 

AMIMA L PEODUCTIOir 

Body size and metabolism, M. Kleibeb (Eilgardia [Califomta Bta.], 6 
{19S2)y No. 11, pp. 315-353, fig. 1). —^Tbis study was undertaken to determine 
whether or not there was a theoretical reason for maintaining the surface of the 
skin as the basis for comparing the metabolism of animals which differ in size. 
The four theories of the surface law, namely, temperature regulation, nutritive 
surface, composition of the body, and the rate of blood circulation, are discussed. 

It has been demonstrated that the animal can vary its specific insulation to 
a considerable degree, but the possibilities of altering this insulation are 
practically limited. This theory is criticized because it gives approximate 
comparisons of the heat production of animals differing materially in size. 
Basing the surface law on nutiitive surfaces has been shown to he without 
foundation. Differences in the composition of the body, though undoubtedly 
affecting metabolism, do not explain the considerable influence of body size 
on the metabolism of different kinds of animals. It was considered that the 
intensity of blood circulation was more closely related to a lower power of 
body weight than unity. 

No theoretical evidence was found to indicate that the metabolism of animals 
should he related exactly to their sur&ce area, and for precision the metabolism 
of an an im al should not be given in terms of body surface because the term 
is not w^ defined. 

The author believes that the heat production of warm-blooded animals should 
be expressed in terms of ihe same power of the body weight. A simple equa¬ 
tion based on the % or % power of body weig^it should be studied in an effort 
to find a unit for measurement which might be internationally adopted. 

A study of phosphatic limestone as a mineral supplement, G. Tolue and 
L. A hUTNABD (New York ComeU 8ta. Bui. 530 (1931), pp. 97, pU. 2, fig. I).— 
Using a technic previously reported (B. S. B., 68, p. 166), this study was under- 
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taken using rats and pigs as the experimental animals to determine the in¬ 
fluence of phosphatic limestone on growth and bone development. The influence 
of continuous feeding of this limestone on the reproduction and lactation of rats 
was studied, together with the physiological effect of the fluorine content of 
the limestone. , 

With growing rats the calcium of the phosphatic limestone was as well 
utilized as the calcium of bone meal or of Umeblone when measured by the ash 
content of the bones. The phosphatic limestone was also as satisfactory a 
source of calcium for growing pigs as a mixture of limestone and bone meal. 
When rats received diets containing 2 per cent or more of phobphatlc limestone 
they showed teeth changes Indicative of excels fluorine, but levels up to 5 per 
cent resulted in bone of normal ash content during a 86-day experimental 
period. Levels of phosphatic limestone ranging from 1.6 to 3 per cent were fed 
to a total of 26 pigs over a 4-months period with satisfactory results, and there 
was no evidence of teeth changes or of other pathological effects upon post- 
morten examination. 

A group of rats fed phosphatic limestone from weaning reproduced and reared 
their young for 5 matings as well as a group fed ground limestone. Severe 
teeth changes occurred in this group, due apparently to the presence of fluorine, 
which was shown to have aecummulated in the body of the rat. 

Observations on 38 rats receiving varying levels of fluorine for periods as 
long as 600 days failed to show any enlargement of the thyroid gland. 

The nutritive value of gram husk, F. J. Wasth and L. C. Sikka {IMia 
Dept. Agr. Mem., Chem. Ser., 11 {1930), No. 5, pp. 85-99, fig. f).—A compara¬ 
tive feeding test showed that gram husk affected the ration in much the same 
manner as wheat bran. Both feeds improved the consistency and palatability 
of the ration and brought about approximately the same increase in food con¬ 
sumption and live weight. Digestion trials showed that gram husk had a 
distinctly lower starch value than wheat bran, and that the former feed was 
entirely lacking in digestible protein. Gram husk was not considered a concen¬ 
trated feed in this study. 

When the starch equivalent values of the mixed rations were compared with 
the observed nutritive effect, it was concluded that the relatively higher 
American values corresponded more closely to the effect observed In this study. 
Other data from the nutrition section at Bangalore showed th^'t American 
values often gave close approximations to the observed nutritive effect. 

The nutritive valu^ of some typical Indian hays, P. J. Wasth {India 
Dept. Ag7\ Mem., Chem. 8er., 11 (IDSO). No. 4, PP. 73-84, flQS* 5). —The chemical 
composition and digestibility of 30 typical Indian hays are listed. The differ¬ 
ence in protein content of the samples, which varied from 1.96 to 18.16 per cent, 
was attributed to characteristics of species and to the stage of maturity. A 
graphic presentation of the data revealed that the digestibility of all ingredients 
was related to the protein content, and also that the digestibility of carbo¬ 
hydrates was sometimes seriously depressed through unknown causes. 

Influence of the method of curing kudzu hay on its vitamin A content, 
W, E. Sewell and G. J. Cottieb {Alabama 8ta. Bpt. 1931, p. 45) •—^Kudzu hay 
samples were cured and dried in an oven at 60® 0. for 6 hours and then ground. 
The vitamin A content was determined with rats when the hays were fed at 
levels of 0.0025, 0.005, and 0.0075 gm. per rat daily. The results indicated that 
In vitamin A potency i^de-cured, cock-cured, and field-cured hays ranked in 
the order named. 

Feeding experiments at Hosur, 1926, 1927 and 1928, P. J. Warth 
(I ndia Dept, Agr, Mem., Chem, Ber,, 11 {1930), No. 3, pp. 53-72, fig. I).—This 
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study at the Hosur cattle breeding farm was undertaken to determine the 
nutritive value of spear grass fodders. The following products were con¬ 
sidered : Prime hay, mature hay, early-cut hay, and spear grass silage. Diges¬ 
tion and feeding trials were conducted during the course of the study. 

The silage was more readily eaten, produced greater increases in live weight, 
and Its carbohydrates were more digestible than the mature hay. Early-cut 
hay was more readily consumed, caused a marked increase in live weight, and 
was more digestible than mature hay. The study showed that the silage was 
more suitable when large amounts of concentrates were fed and the early-cut 
hay when the concentrates were limited. 

[Experiments with beef cattle in Alabama], J. G. Gbimes (Aluhania 8ta. 
Rpt 19S1, pp. 22, 23, 24). —^The results of two studies are noted. 

Fatteninff steers on grass. —^In this test two lots of steers were fed on good 
Black Belt pasture. In lot 1 the pasture was supplemented with an average 
of 5.3 lbs. of cottonseed meal daily, and the cattle were marketed in June. 
Lot 2 received no supplements to pasture and were marketed in September. 
The initial weight per steer in lot 1 was 664 lbs., they were on pasture 77 days, 
consumed a total of 411 lbs. of cottonseed meal per head, and gained an average 
of 202 lbs. each. Lot 2 steers averaged 556 lbs. per head initial weight, were 
on pasture 168 days, and gained a total of 288 lbs. per head. The cost of 100 
lbs. of gain was $4.12 and $1.04, and the selling price per hundredweight was 
$8.25 and $7 in the respective lots. 

Wintering Stocker calves and gearlings and two-gear-old Stocker heifers .— 
Continuing this work (E. S. R., 65, p. 459), a group of 93 Hereford calves fed 
a ration of 1.3 lbs. of concentrates and 4.3 lbs. of hay per head daily for 155 
days during the winter gained 24.7 lbs. per head at a feed cost of $7.97 each. 
A group of 60 yearling heifers were wintered on pasture with access to hay¬ 
stacks and were fed cottonseed meal and hay for only 18 days. A group ot 72 
2-year-oId heifers fed an average of 1.6 lbs. of cottonseed meal and 42 lbs. of 
Johnson grass hay per head daily for 94 days gained an average of 229 lbs. per 
head at a feed cost of $320 each. 

[Studies with sheep in Alabama], J. 0. Gbimes (Alal)ama 8ta. Bpt. 1931, 
p. 24 ) r—Two studies are noted. 

Feeding grain to lamls for the sprang markets. —Continuing this work (E. 
S. B., 65, p. 460), 176 lambs were divided into two equal lots, one of which 
received a grain mixture made up of corn meal, wheat bran, cottonseed meal, 
and salt plus pasture and mother's milk. The other lot received pasture and 
mother’s milk only. The returns per lamb above feed and marketing costs 
were $4.67 and $4,50 in the respective lots. 

Docking and castrating lambs. —^The average price received for 86 docked and 
castrated lambs was $6.67 and for 90 similar lambs undocked and castrated 
$5.47. 

A manifold desiccating apparatus for determining the dry weight of 
small samples of wool, J, E. Nobdbt {Bdence, 73' {1930). No. 1837, pp. 120-122, 
flgs. 2). —In this paper from the Idaho Experiment Station the author describes 
an apparatus for driving the moisture from a small sample of wooL 

[Experiments with swine in Alabama] {Alabama 8ta. Rpt. 1931, pp. 22, 
35).—Two studies €tre noted- 

Sopbean hay as a supplement to lohlte com and tankage for growing and 
fattening hogs, J. C. Grimes and W. B. SewelL—A summary of four trials (B. 
S. B., 66, p. 460) showed that a ration of white com, tankage, and soybean 
hay produced faster and more economical gains than a ration of white corn 
and tankage. However, when the ration consisted of yellow com and tankage 
the gains produced were cheaper and faster than in either of the other groups. 
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The consumption of 19*8 lbs, of soybean liay per 100 lbs, of gain effected a 
saving of 21,3 lbs, of concentrates. 

White com and various protein supplements tor fattening hogs in dry lot, 
j. 0, Grimes, W, B. Sewell, and G. J. Cottier,—A basal ration of white corn 
and mineral mixture was fed to 4 lots of 10 pigs each in dry lot In addition 
the respective lots received the following protein supplements self-fed: 60 per 
cent of tanlmge, 40 per cent of tankage, 40 per cent of commercial supplement 
and “Alabama trinity ” made up of 60 per cent of tankage, cottonseed meal, 
and kudzu meal 2:1:1. The average daily gains in the respective lots 
were 1.6, 0.8, 1.4, and 1.7 lbs. per head, and it required 360.3, 486.8, 398.6, and 
845.5 lbs. of feed per 100 lbs. of gain, respectively. 

Swine performance record—litter comparisons, n, C. C. Ottlbeetson, 
H. H. Kildke, M. D. Hklseb, and W. E. Hammond (Iowa 8ta, Leaflet B8 (19S8), 
pp. S).— Continuing this national cooperative study (E. S. R., 65, p. 63), data 
were gathered from 20 litters fed during the sinnmer of 1931. 

The range in average daily gain per pig was from 1 to 1.5 lbs. with an 
average for all litters of 1.3 lbs. The feed required to produce 100 lbs. of 
gain varied from 346 to 451 lbs. with an average of 396 lbs. The average value 
of wholesale cuts per 100 lbs. of live weight was $10.33 with a range of from 
$10.02 to $10.50. The average carcass score of all litters was 89.8 and the 
range was from 81 to 94 points. 

[Poultry studies in Alabama], G. A. Teozxope, D. F. King, and O. T. Bailey 
(Alabama 8ta» Bpt. 1981, pp. 45, 46).—Two studies are noted, 

Effeient rations for laying hens. —^White Leghorn hens were divided into 6 
pens of 40 birds each and were fed for a period of 7 months. Pens 1 to 5, 
inclusive, received a basal ration of yellow com meal and a mineral mixture, 
and in addition the respective pens received skim milk to drink, meat scrap, 
ground oat groats and meat scrap, ground oats and fish meal, and ground oats 
and cottonseed meal. Lot 6 received a complex commercial egg mash. The 
av^age egg production in the respective lots was 107.1, 66.5, 69.6, 60.8, 69.9, 
and 80.3 eggs per bird. The percentage hatchability of eggs was 77.7, 61.4, 
63.5, 61, 19.6, and 70.6 in the respective lots. Lot 1 made the highest return 
per bird over the feed costs and lot 5 the least 

In another phase of this study ground soybean hay compared favorably 
with alfalfa leaf meal as a supplement to either yellow or white com. 

SimpUfled rations for ohichs.’^A ration consisting of corn, shorts, buttermilk, 
and minerals gave as good results with chicks as a ration of corn, oat groats, 
shorts, buttermilk, meat scrap, linseed meal, alfalfa meal, and minerals. Using 
cottonseed meal in chick rations gave unsatisfactory results. 

The relationship between the first year egg production and the egg 
production of later years, G. O. Hall and D. B. Mabble (Poultry fifci, 19 
(1981), No. 4, pp. 194-208, fig. I).—Data available on 1,867 White Le^oms, 
166 Barred Plymouth Rocks, 106 Rhode Island Reds, and 101 White Wyan- 
dottes at the New York Cornell Experiment Station were analyzed- All the 
birds in the White Leghorn flock were trap nested through three production 
periods. Many were continued for longer periods and five for a perio^ of 11 
years. 

The analysis ^owed that in general chickens produced the greatest numb^ 
of eggs during the first year of production and that after this year the decline 
from year to year was gradual and fairly regular, approximattag 13 per cezxt 
for the White Leghorns. A significant correlation was found between first-year 
egg production and the production for the second, third, and fourth yea^l^ 
The correlation was not marked for the fifth and sixth years, and there wi^ 
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no correlation for later years. It was found that the birds which lived and 
produced for the longest period had the lowest average first-year productton. 

The rate of decline in egg production with age appeared to be more rapid 
in general-purpose breeds than in Leghorns. On the average the general- 
purpose breeds did not live so long nor produce so economically over so long 
a period as did the Leghorns. 

Effect of hormones on the formation of the hen’s egg, V, S. Asmundson 
{Poultry SoL, 10 (19S1), No. 4, pp. i5r-id5).—In this study at the University of 
British Columbia laying hens were fed either follicular hormone or dessicated 
thyroid. Varying amounts of the hormone in a highly purified aqueous 
colloid solution containing about 30 rat units per cubic centimeter were 
injected into the birds at 8-hour Intervals daily. Dessicated thyroid contain¬ 
ing 0.2 per cent of iodine was fed in gelatin capsules once daily. 

It was found that up to 2.26 cc. of the follicular hormone solution could 
be injected into a White Leghorn pullet without any apparent effect on the 
weight of eggs laid. It probably had no effect on the number of eggs, 
although one injected pullet stopped laying and one hen became broody. No 
toxic effects were noted following this treatment. When thyroid was fed at 
the rate of about 1 mg. of thyroid iodine per 1,760 gm. of body weight there 
was a loss in body weight in every ease. In two birds whose internal organs 
were examined, the walls of the intestine were thickened and appeared to be 
congested, and in one bird the thyroid gland seemed to be inflamed and 
enlarged. The size of the egg laid by these birds was apparently reduced, 
and the yolk was consistently reduced in size. Within a short time after 
thyroid feeding started two of four birds stopped laying except spasmodically. 
In one case where human placenta was fed with the thyroid, egg production 
was resumed and the total weight of eggs and their parts returned to approxi¬ 
mately normal. 

An analysis of egg weights, F. J. Dudley (Poultry Bd., 10 (19S1), No. 4, 
pp. 184-198). —^This study was undertaken to determine the effect of different 
rations on egg production and on size of eggs, and to determine the value 
of certain feeds as sources of protein. The records were obtained from the 
National Institute of Poultry Husbandry, England, for the years 1927-1928. 
The study was divided into 12 periods of 4 weeks each. The eggs laid were 
weighed individually to the nearest dram. 

The average weight of eggs laid by a bird was considered a “unit,’’ and 
weighted averages for pens were compared with unweighted averages. The 
results showed that the correlation between the number of eggs laid by a bird 
in any month and their average weight centers around 0. The application 
of the analysis of variations to the study of egg weights is discussed in detail, 
together with information on a reliable estimate of error. The maximum use 
of the analysis of variations could be used only when there was at least 
duplication of data. 

The oil absorption of shell eggs, T. L. Swenson and H. H. Mottebn 
(Science, 72 (1980), No. 1856, p. 98)---The U. S. D. A. Bureau of CJhemistry and 
Soils studied the problem of reducing shrinkage in eggs in cold storage. Eggs 
were dipped in oil, some at atmospheric pressure and others under a vacuum. 
The oils were colored with an oil-soluble dye to facilitate macroscopic examina¬ 
tion. 

The normal quantity of ether extract in unoiled shells and membranes was 
found to be approximately 1 per cent. With eggs dipped in oil at atmospheric 
pressure for 2 minutes the ether extract of the shells and membranes was abont 
10 times greater than in untreated eggs, and in eggs dipped under a vacuum 
of 60 mm. for 1 minute the amount was 18 times more. 
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Untreated and treated eggs were stored at 98® F. for 10 days and weighed 
at 48-hoiir intervals for shrinkage. The untreated eggs lost about 13 per cent 
of their total weight in 10 days, thobe dipped in oil at atmospheric pressure 
approximately 2 per cent, and those dipped under a vacuum only 0.5 per cent 
during the storage period. 

Studies in hatchability.—^V, The inheritance of hatchability, M. A* Juix 
{World's Poultry Coiig., London, Rpt Proo., 4 {1930), pp. 17B-178 ).—^In con¬ 
tinuing this series (E. S. B., 04, pp. 622, 763), a study is reported of the corre¬ 
lation between the hatchability of the eggs laid by dams and their daughters 
in Rhode Island Bed and White Leghorn flocks and in inbred White Leghorns 
and Barred Plymouth Rocks. The results indicated that hatchability was 
inherited, but there also appeared to be physiological factors affecting the 
results. 

Studies in hatchability.—Hatchability in relation to current egg 
production, M. A. Jtjll {Poultry Set,, 10 (19S1), No. 6, pp. 827-331).—For this 
phase of the study data were taken from docks of yearling and older Barred 
Plymouth Bocks, Rhode Island Reds, and White Leghorns at the U. S. D. A. 
Animal Husbandry Experiment Farm, Beltsville, Aid. For each breed there was 
approximately the same number of birds per pen and the same number of 
I>ens per year for 6 years. The breeding season each year lasted from Feb¬ 
ruary 10 to the last of March. 

The mean percentage hatchability of all birds in all breeding pens was 
determined on the basis of two groups, one group including birds which laid 
from 10 to 19 eggs and the other group birds laying from 20 to 39 eggs during 
the 60-day period. In only one case was the difference in hatchability between 
two comparable groups significant, and no explanation was offered for this 
difference. 

The records were again divided into two groups, one group including birds 
above the mean pei'ceutage hatchability of all the birds in the pen and the 
other group Including birds below the mean percentage hatchability of the 
pen. The mean egg production for the breeding season was determined for 
each group in each pen. An analysis of the records showed tliat in the case 
of each breed, the mean egg production of the group having hatchability 
above the mean of the pen was higher in every case than in the group show¬ 
ing hatchability below the mean for the pen. The difference in mean egg 
production was significant in the case of the Rhode Island Reds and White 
Leghorns. 

The results of the study show that heavy egg production during the breeding 
season not only was not detrimental but was apparently conducive to high 
hatchability. 

The influence of gravity and air-hunger on hatchability, T. C. Byebly 
and M. W. Olsen (Poultry 8oi., 10 (1931)^ No. 6, pp. 281S87 ).—^The data for this 
experiment by the U. S. B. A, Bureau of Animal Industry were taken from 
3 groups of eggs incubated to determine the rdle of gravity as it affects hatch- 
ability. One group of eggs was Incubated with the large end up, another 
group horizontally, and the third group small end up. These positions were 
maintained for 18 days. Air hunger was also determined by incubating eggs 
partially coated with paraffin. 

Of the eggs incubated large end up, 91.7 per cent produced chicks that were 
in a normal position for hatching, and 9L5 per cent of the eggs incubated 
horizontally had chicks in this position. Of the eggs incubated small end up^ 
only 82.4 per cent of the chicks were in a normal position. In this latter case 
69.7 per cent of the chicks had the head in the small end. This was over 17 
times the number found in eggs incubated in a horizontal position and about 
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80 times the mimber found in eggs Incubated with the large end up. The 
results demonstrated that gravity was a major factor in determining the 
position of the chick at hatching time. 

When the large end of the egg was paraffined and the eggs were incubated 
with this end up, 48.9 per cent of the chicks were in normal hatching position, 
while the proportion with head in the small end was 27.3 per cent, and the 
proportion with head under right wing but with beak away from sac was 
19.3 per cent as compared with 1 per cent in the controls. Eggs paraffined on 
the small end and incubated with the large end up differed little from 
control eggs. The eggs paraffined on the large end and incubated with the 
small end up showed 18.2 per cent of the chicks in a normal hatching posi¬ 
tion. The eggs paraffined on the small end and Incubated with that end up 
showed only 83.3 per cent of the chicks with the heads in that end. These 
results also showed that air hunger was a factor in determining the hatching 
position of the chick. Malposition reduced but did not entirely remove the 
chances of a chick pipping and hatching. 

The occurrence of a pellagra-like syndrome in chicks, A. T. Ringbose, 
L. 0. Nohris, and G. F. Heuseb {Poidtry fifoi., 10 (1931), No, PP- 
figs, 5 ,)—Continuing this study (E. S. R., 65, p. 559) at the New York Cornell 
Experiment Station, the effect of puriffed casein and of egg albumin was 
determined. The casein was purified to obtain a more uniform product In 
respect to growth-promoting characteristics and to determine whether this 
might not increase the amount of paralysis. The egg albumin was thought to 
be deficient in the antiparalytic factor, but rich in vitamin Gu The study was 
made with 7 lots of 25 chicks each, fed for 12 weeks, and in the case of some 
lots the feeding was duplicated. 

The chicks receiving purified casein or egg albumin only made very slow 
growth, while lots receiving 2.5, 5, or 10 per cent of autoclaved yeast or 10 
per cent of milk vitamin concentrate grew almost normally. Lots receiving 
commercial casein developed at an intermediate rate. The results show that 
the ddtk has an intense requirement for a heat-stable, growth-promoting 
factor present in the yeast and other food materials. 

Nutritional paralysis appeared in all lots except the ones receiving 10 per 
cent of autoclaved yeast or dried egg albumin. The paralysis affected only 
a few chicks in the lots receiving milk vitamin concentrate and 5 per cent of 
autoclaved yeast. In addition to the symptoms already described, external 
lesions of a distinctly pellagrous nature appeared at about 3 weeks of age in 
the chicks receiving egg albumin, followed shortly by similar lesions in lots 
receiving purified casein, commercial casein, and commercial casein plus 2.5 
per cent of autoclaved yeast. The lesions affected the eyes, mouth, and feet, 
and the condition also affected feathering and brought about Inflammation and 
congestion of some of the Internal organs. Mortality was high in some of the 
affected lots. These results indicate that vitamin G is not a single entity, but 
consists of at least two factors. 

Oost of raising pedigreed pullets and cockerels, F. A. Hays and J. W. 
Locke (Poultry So*., 10 (1931), No, 4 PP- i73-i88).— In this paper from the 
Massadiusetts Experiment Station the cost of raising pedigreed pullets and 
cockerels to approximately sexual maturity is discussed in detail 

DAIEY PABMIlSrQ-.DAIEYI3IG 

Feeding and management investigations at the United States Hairy 
Experiment Station at Beltsville, Md. 1930 report, T. B. Woodwaed, J. B. 
Shwskbd, and B. E. Gbaves (U. S. Dept, Apr,, Miso. Putt, ISO (1932), pp. 24 
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j8).—A new method of feeding grain to cows in milk is described which is 
based on the assumption that cows fed sUage and all the medium to good 
quality hay they would consume need grain only when they produced more 
than a certain amount of milk. On this basis Jersey cows were fed 0.6 lb. of 
grain for each pound of milk produced above 10 lbs. and Holstein cows at the 
rate of 0.4 lb. for each pound of milk above 16 lbs. This method was applied 
to the other breeds as follows; Guernsey cows, 0.55 lb. of grain for each poimd 
of milk above 12 lbs. and Ayrshire and Brown Swiss cows, 0.45 lb. of grain for 
each pound of milk above 14 lbs. 

Cows were fed cottonseed meal in large quantities to determine whether 
there were any harmful effects. It appeared that this practice was harmless 
to the cows if good roughage such as pasture grass, green forage, or good 
quality hay was fed with the cottonseed meal. 

Palatability tests with dairy cows showed that poultry bone meal was much 
more palatable than special steamed bone meal. Coarsely ground poultry bone 
meal was also more palatable than the same meal finely ground and also more 
palatable than raw bone meal. 

In a test to compare the relative effects on the production of dairy cows of 
heavy and light feeding before calving, it was found that cows gained very 
little in weight during the two months of liberal feeding and that such feeding 
In itself did not lead to an increase in milk production. 

Other studies reported In this publication include feeding hempseed meal, 
feeding beet pulp dry and wet, comparison of the consumption of different hays, 
variations in butterfat test from one milking to another, cooperative pasture 
experiments, and seasonal growth of pasture grass. 

[Dairy cattle experiments in Alabama], W. H. Eaton (Alabama Sta, Rpt. 
pp. 24, 25).—Two studies are noted. 

Mineral supplements in the dairy ration. —Oontinning this work (B, S. B., 
60, p. 178), the mineral supplements had no effect on the milk production or 
on the weight and size of the offering of the cows in the original lots. 

Fly spray for dairy coto$.—In this test one row of cows was sprayed with 
a commercial fly i^ray for 2 we^s and then the opposite row was sprayed for 
a similar period. A pr^iminary period of 1 week preceded each test. During 
the test period of 168 cow weeks the noni^rayed cows produced 2.8 lbs. more 
milk per week than the sprayed cows. 

Ground soybeans and linseed oil meal for dairy calves, J. H. Hilton 
J. W. WiLBUB, and S. M. Haitge (Indiana Sta. Bui. S54 (1981), pp. 8, figs. 4).— 
Continuing this study (B. S. B., 65, p. 169), two tests covering 360 and S8C 
days, re^ectively, were conducted with two lots of eight calves each fed 
alfalfa hay and a grain mixture. In one lot linseed meal was used as the protein 
supplement and in the other lot ground raw soybeans replaced the linseed 
meal. The two supplements were equally effective in promoting growth. 

Calf feeding investigations.—^n, Raising dairy calves on nurse cow, 
whole milk, remade skim milk, and home mixed calf meal, H. Bebbt 
(Maryland Sta. Bui SSO (1981), pp. 18-80, figs, 5).—This supplements a previous 
study (B. S. R., 68, p. 472), the conclusion given being essentially the same. 

The effect of low calcium, high magnesium diets on growth and metab¬ 
olism of calves, 0. P. Huttman, C. S. Robinson, 0. B. Wintbb. and R, E, 
Labson (Jour. Nutrition, 2 (1930), No. 5, pp. 471-488, figs. 4).—Experiments at 
the Michigan Experiment Station showed no had effects from induding from 
8 to 5 per cent of magnesium salts in the ration of dairy calves. Instead of 
being detrimental, in every case the general health of the animals and the 
calcium and phosphorus retention were unaffected or improved. 
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In one case the addition of ma^esinm phosphate to the ration of a calf 
which showed the characteristic nervous disturbances ascribed to too much 
magnesium (E. S. R., 50, p. 275) brought relief. In another case the addition 
of this salt to a ration low in calcium and fairly high in phosphorus resulted 
in a marked Improvement in body weight and health. In still another case 
of an animal on a low-calcium high-phosphorus ration, when magnesium was 
fed the animal most of the calcium of the ration was retained, but when the 
magnesium was discontinued the storage dropped to a negative state and the 
animal became stiff. The storage of phosphorus was identical with that of 
calcium. 

Magnesium carbonate tended to reduce the lo*^ of calcium and phosphorus in 
the feces and to a smaller extent to increase their excretion in the urine. 
The magnesium of tlie carbonate was mostly eliminated with the feces, though 
there was a slight Increase in the urmary magnesium. Both carbonate and 
phosphate salts increased the storage of magnesium, hut the former was 
apparently more effective. 

The changes in the total fatly acids, phospholipid fatty acids, and 
cholesterol of the blood during the lactation cycle, L. A. Maynabd, E. S. 
Habeison, and C. M. McCat {Jour. Biol. Ohem., 92 {19S1), No. B, pp. B63-B72, 
figs, 5 ).—^The changes in the blood plasma lipids of four Holstein cows prior 
to and during the period of lactation were studied at the New York Cornell 
Experiment Station. The samples were drawn from the jugular vein at inter¬ 
vals of from 6 to 10 days prior to parturition and for a short period thereafter, 
followed by sampling at less frequent intervals to the three-hnndredth day 
after parturition. Records were kept of the milk yield and its fat content and 
of the feed consumed. The ration used was made up of mixed hay, silage, and 
a grain mixture. 

The analyses showed ihat following parturition there was a rapid and 
approximately parallel rise in the total fatty acids, phospholipid fatry adds, 
and cholesterol constituents of the blood, followed by a gradual drop to the 
original levels as the succeeding dry period was reached. These results sug¬ 
gested a dose metabolic relationship among the blood lipids. When animals 
were held at a constant level of food and fat intake during the dry period and 
early weeks of lactation, the same rise in blood lipids occurred following the 
initiation of milk secretion. This change indicated that lactation influences 
the level of blood lipids independent of any effect brought about by changes in 
fat intake. 

The inteiTelatioiLship between the dietary fat and the phosphorus dis¬ 
tribution in the blood of lactating cows, C. M. McOay and L. A. Maynaed 
(Jour. Biol, Chem., 98 (1931), No. B, pp, 87$-B80, fig, I).—Cows were fed at the 
New York Cornell Experiment Station on grain mixtures containing approxi¬ 
mately 1, S. and 7 per cent of ether-soluble material (E. S. R., 66, p. 662). The 
grain ration was supplemented with alfalfa hay and beet pulp. The caloric 
values of the rations were equalized by replacing the fat removed from the 
high-fat grain mixture by the benzene process with an isodynamic amount of 
starch. Blood samples were taken from the Jugular vein during the first, 
third, and last weeks of the 5-week experimental periods. 

The milk and fat secreted were lower during the periods of lowered fat 
Intake, and during such periods the phospholipids of the blood plasma and the 
total phosphotos of the plasma decreased. The phospholipids of the erythro¬ 
cytes were unaffected, and there were no appreciable changes in other phos¬ 
phorus constituents of the blood. It was evident that cows secreting large 
quantities of milk and fat were unable to synthesize enough fat in their bodies 
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to allow ma xim n n i secretion by the mammary gland when the fat content of 
the ration was low. 

!rhe influence of the ration of the cow upon the Tltamin B and vita^ 
min G content of milk, 0. H. Hunt and W. E. Keauss (Jour. Biol, Chem,, 
3SS (1931), No, 3, pp. 631-638, figs, 4).—In this study at the Ohio Bxperim^t 
Station the data were obtained from two experiments, (1) a comparison of 
pasture grass and dry feed and (2) the influence of the stages of maturity of 
pasture grasses on the vitamin B and vitamin G content of milk. 

The results of feeding the milk to rats showed that while the cows were on 
pasture their milk had a higher vitamin G content than when the cows were 
on dry feed. Tlie quality of hay used in dry feeding may influence this factor. 
The vitamin B content of the milk was not so affected. Early pasture when it 
was in a vigorous state of growth caused a higher vitamin G content of milk 
than late pasture, and while the vitamin B content was not easily affected, 
there were indications that early pasture had a more favorable influence on its 
presence in milk than late pasture. These results indicate that rapidly 
growing plants synthesize vitamin G and that it is then dissipated as the 
plant matures. 

The influence of the fat-content on the keeping quality of milk, H. Bass- 
WOBTH (Jour. Min. Agr. [Gt. Brit,}, 37 (1930), No, 8, pp. 803-806, flg. i).—In a 
study at the South Eastern Agricultural College, Wye, England, 4,002 samples 
of milk were divided into three classes—^below 3 per cent of butterfat, from 3 
to 4 per cent of fat, inclusive, and over 4 per cent of fat. The fat content was 
determined by the Gerber test. Keeping quality was estimated on the average 
hours of sweetness. 

The results did not show any signiflcant difference in the keeping quality of 
milk high in butterfat and that of milk with a lower fat content. 

Farm dairyix^S« the handling of milk and cream, L. A. Mosely {Vuion 
So. Africa Dept. Agr. Bui. 85 (1930), pp. 11, figs. 3).—In this bulletin from the 
Grootfontein School of Agriculture the author describes the handling of the milk 
and the care of the equipment with which the milk comes In contact. 

liactobacillus acidophilus, an annotated bibliography to 1931, W. D. 
Pbost and H. BUnkinson (Milton, Wis,: Davis-Oreene Corp., 1931, pp. 160 ).— 
The authors have compiled abstracts of articles and books dealing directly with 
L, acidophilus, or with the intestinal flora of man and experimental animals 
which have an essential significance in connection with implantation. 

VETEHmABY IIEDICINE 

[Beport of work in veterinary medicine] (Alabama Sta. Rpt. 1931, pp. 65, 
56) .—A study was made by M, W. Emmel of the intestinal flora of naturally 
infected puHorum-positive chicks with particular reference to any relationifliip 
that might exist between Salmonella pullorum and organisms of the colon group. 
The colon organisms were found to constitute an unweighted average of 32.35, 
38.02, and 63.36 per cent of the bacterial flora of the duodenum, middle portion, 
and cloaca, respectively, while in the same chicks 8 . pullorum constituted a cor¬ 
responding average of 47J26, 47.61, and 19.63 per cent The inoculation of 
24-hour broth cultures of 8 . pullorum with colon organisms resulted in a reduc¬ 
tion in the number of 8 . pullorum per cubic centimeter from 189,6^,000 to 
32,000,000 after 24 hours’ incubation. In 15 chicks which recovered from 
pullorum disease, 8 . pullorum persisted in the feces of 13 chicks for 1 week, 
8 chicks for 2 weeks, 3 chicks for 3 we^s, and 1 chick for 5 weeks after the 
climax of the outbreak. 

116496—32-5 
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Studies by Bmmel and M. L, Boevers have shown that Pasteut'ellor miclda and 
Brucella infections In the fowl can not be differentiated on the basis of the 
agglutination test alone since cross-agglutination exists between members 
of the Brucella and Pasteurella genera. The fowl, however, shows a marked 
response in the production of agglutinins when exposed to Brucella organisms, 
bnt the opposite is true when exposed to P. avlvida. The agglutination test is 
thought to have some value in dotermiiiing the presence of Brucella infection in 
a flock. Acute or subacute fowl cholera can be differentiated from Brucella 
infection in the fowl bacteriologically by distinct difference** in the nature and 
course of the two infections, as well as by differences in the microscopic pathol¬ 
ogy produced by the causal organisms. Localized P. avicida infection can be 
differentiated from Brucella infection by the macroscopic pathology produced 
about the head of birds by the former infection. P. avicida, as a general rule 
being readily isolated from such lesions. 

A btudy was made by Emmel of peritoneal tumors in the fowl, which, although 
not of common occurrence, are of importance due to their resemblance to the 
intestinal tubercles of tuberculosis. Such tumors occur on the serosa and vary 
in size up to 4 mm. in diameter, the mesentery being involved in some instances. 
Occasionally there may be a general thickening of the serosa with very little 
tendency to the formation of neoplasms, ruptured egg yolks and infestation with 
the tapewom Davainea proglottina apparently being an exciting factor. In the 
cases studied the origin of such neoplasms were found to be in the mesothelium 
or in the suhepithelial lymph channels. 

Thirteenth biennial report of the Kansas Live Stock Sanitary Gommis* 
sioner, 1020-1930, J. H. IMfbcer et al. Live'^tock Commr , 

Bien. Rpt., IS {1929-80), pp, 214, 25).—Included in this report are accounts 

of work with some of the more important infectious diseases and parasites of 
livestock. 

Annual i’epoi*t of the department of veterinary science and animal hus¬ 
bandry for year ending 81st December, 1030, H. E. Hornby et al. {Tan¬ 
ganyika Ter. Dept, Vet, 8 c\ and A 7 ilm. Ann. Rpt 1930, pp, EI3+dO)— 

Much of part 2 fpp. 2-13), on disease control, and part 3 (pp. lir-61), on work 
of the veterinary laboratory at iipwapwa, deals with control work with infec¬ 
tion^ diseases of livestock. The research work in part 3 is reported under the 
following headings: Rinderpest Research (pp. 10-30) and Note on Piroplasmosis 
(pp. 30. 31), both by R. L. Cornell and S. A. Evans: Research on Trypanoso¬ 
miasis, by H. E. Hornby and H. W. Bailey (pp. 81-^3) ; Notes on Goat Scab 
fpp. 43-i6), Observations on Oestrus ovis L. (pp. 46, 47), Remarks on Stomoxys 
in Connection with Mechanical Transmission of Trypanosomes (pp. 47, 48), 
and Attempt to Transmit T[rypanosoma] hrucei by Eippohosca francUloni 
Leach (p. 48), all by W. H. W. Baird; and Notes on Stock Feeding, by H. B. 
Hornby (pp. 40-51). 

Live stock diseases report. No. 6, M. Henry ( K , Sf. Wales Dept, Agr,, Live 
Stock Diseases Rpt„ 6 (1929-30), pp, 18, fig, i).—This is a record of control 
work In New South Wales during the year 1929^0 (E. S. R., 63. p. 369). 

[The first report of the director of the Institute of Animal Pathology, 
University of Cambridge, 1928-30] {Cambridge Unir., Inst. Anim. Path. 
Rpt Dir., 1 (1929S0), pp. jm+237, pis, 14 , figs. 98).—The contributions re¬ 
lating to animal pathology here presented are as follows: Experiments on the 
Tlirus of Epithelioma Contagiosum (pp. 1—16) and Contagious Pustular Derma¬ 
titis of the She^ and Goat (pp. 17-28) (B. S. B.. 66, p. 466), both by B. E. 
Glover; Ebcperiments to Determine Whether There Is a Filterable Form of the 
Tubercle BaciUus. by S. R. Gloyne, R. B. Glover, and A. S. Griffith (pp. 29-38); 
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Experimental Studies of the Pathogenicity ot the Preisz-Nocard Bacillus for 
British Sheep (pp. 39-46) and A Note on Vibrio foetus ovis in the Kam (pp. 
47-51), both by J. B. Buxton (see p. 873) ; Blackleg (Vaccination), by T. J. 
Bosworth (pp. 52-63) (E. S. R., 66, p. 466); Bacillus oedemaiiejis Infection in 
Cattle, by T. J. Bosworth and L. Jordan (pp. 64-69) (E. S. R., 62, p. 562) ; Types 
of Tubercle Bacilli in Swine Tuberculosis, by R. L. Cornell and A. S. Griffith 
(pp. 70-76) (E. S. R, 63, p. 373) ; The Histopathology of Hypervitaminosls D, 
by J. R. M. Innes and L. J, Harris (p. 92) ; The Pathology of Hypervitaminosis 
D (pp. 93-107) and Arterio-Sclerotic Kidney (Primary Contracted Type) and 
Secondary Contracted Kidney in the Dog (pp. 108-113), both by J. R. M. Innes; 
A Study of the Blood of Cattle and Sheep in Health and Disease, by A. C. 
Fraser (pp. 114-204); and On a New Species of Labiostrongylus [L. lonf/i- 
spicularial (p. 205), A Note on RugopJiarynx ausiralis (Monnig, 1928) (pp. 
206-208), Some New Parasitic Nematodes from TTestern Australia [Ifacro- 
postrongylus bayllsi n. sp., Pharyngostrongylus woodumrdi n. sp.. Trioliostrongy- 
lua dissimiUs n. sp., and T. australis n. sp.] (pp. 209-219), and Experiments on 
the Treatment of Parasitic Gastritis in Sheep and Lambs (pp. 220-237), all by 
W. A. Wood. 

Selected contributions from the Mukden Institute for Infectious Dis¬ 
eases of Animals {Select Contrih, Mukden Inst. Infect. Diseases 1 

{19S0), pp. IV+2i^, pis. 11, figs. 57). —^The following contributions on animal 
pathology are here presented, pages 1-211 being In Japanese and the remainder 
in English: 

Experimental Studies on the Tuberculin Hypersensitiveness, by K. Tsuge 
(pp. 1-24, 213) (E. S. R., 61, p. 569) ; Report of the Post-mortem Examination of 
Tuberculin-Reacting Cattle, by S. Yamagiwa and M. Yoslkawa (pp. 49-71, 215, 
216); On the Inagglutinability of Bacteria, by K. Tsuge (pp. 83-90, 217); On 
the Strains of the Glanders Bacillus, by K. Tsuge and T. Toyoshima (pp. 111- 
122, 219); Preliminary Note on the Experimental Infection with the Rinderpest 
Virus in Susliks, by T. Inoue, S. Harada, and T. Shimizu (pp. 123-139, 221, 222) 
(B. S. R., 63, p. 771) ; Studies on the Intraplantar Inoculation of Rabic Virus— 
I, Experiments with Virus Fixe, by K. Itabashi (pp. 141-153, 223, 224) (E. S. 
R., 63, p. 771); Studies on Contagious Pleuropneumonia in Cattle— 1, On the 
Practical Value of Complement-Fixation Test Applying the Virus Culture as 
Antigen in the Diagnosis of Contagious Bovine Pleuropneumonia (pp. 165-180, 
225, 226), and II, On the Correlation among the Morbid Changes of Lungs, 
the Cultivation of Vims, and the Complement-Fixation in Case*? Naturally 
Infected (pp. 181-193, 227, 228), both by S. Yamagiwa, K. Itabashi, and S. 
Ito (B. S. R., 64, p. 379); The Life History of Prosthogonimus putschkowskil 
Pound In the Vicinity of Mukden, South Manchuria—I, Anax partJienope as the 
Intermediate Host and Infestation Experiment with Male FowL by S. Ono (pp. 
195, 196, 229-232) (B. S. R., 61, p. 574); Gymnopleiirus sinnatus as the Inter¬ 
mediate Host of Spiruridae Found in the Vicinity of Mukden, South Manchuria— 
I, Qymnopleurus sinnatus as the Intermediate Host of BpU'oceroa sanguinolenta 
and Inquiry into Grassi’s Experiment with Blatta orientalis, by S. Ono (pp. 
197-199, 233-237) (B. S. R., 61, p. 676) : Tlie Life History of EcTiinostoma 
campi n. sp. Found in the Vicinity of Mukden, with Special Reference to the 
Second Intermediate Host, by S. Ono (pp. 201-208, 239, 240); and On the Blood 
Fluke, Bchisfosomum tm^kestanicunu Skriabin. Detected In Manchurian Cattle, 
by S. Ono. T. Inoue^ and T. Shimizu (pp. 209-211, 241, 242.) 

Veterinary obstetrics, W. L. Williams (Ithaca^ K. Y.: AutTior, 1931, 2. ed., 
pp. XVII+482, pis. 4, figs. Jdl).—This Is a new edition of the work previously 
noted (B. S. B., 38, p. 78). 
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Studies on protein-free suspensions of Tlmses, I, n (Brit Jour, Expt 
Path,, 12 (mi). No, 5, pp. 17^182).—Part 1 of this contribution, by I. J. 
Kligler and L. OlitzM, deals with the adsorption and elution of bacteriophage 
and fowl pox virus (pp. 172-177), and part 2, by Kligler, Olitzki, and M. 
Aschner, with cataphoresis experiments with protein-free suspensions of a 
bacteriophage and fowl pox virus (pp. 178-182). Experiments are reported 
indicating that with appropriate treatment it is possible to separate bac¬ 
teriophage as well as fowl pox virus from the associated proteins. 

Mountain laurel and rhododendron as foods for the white tailed deer, 
B. B. Fokbes and S. I. Beghdxl (Ecology, 12 (19S1), No, 2, pp. 323-333, ilgs. 
This is an extended account of studies conducted in Pennsylvania, earlier 
accounts of which have been noted (E. S. R., 64. p. 174; 65, p. 177; 66, p. 844). 

The biological actions and the practical importance of thallium [trans. 
title], A. Buschke and B. Peiseb (Ergel, ATlg, Path, Meusoh, u, Tiere, 25 (1981), 
pp, Jf-57).—This review of the subject is accompanied by a list of more than 
395 contributions. 

Bacteriology, especially determinative bacteriology, I, U, K. B. Lehmann 
and R O. Neumann (Neio York: O, B, Stcchert d Oo,, 7 ed,, rev,, 1930, vol, 1, 
pp, XX+172, pl8, 65, figs. 3; 1931, vol. 2, pp. xn+868, figs. ^5).—This is an 
English translation of the seventh completely revised German edition of the 
work (B. S. R., 04, p. 260). Parts A and B of volume 1, translated by R. S. 
Breed, deal with technic and general determinative bacteriology (pp. 1-103), 
part 0 consisting of an atlas (pp. 105-172). Part 1 of volume 2, dealing with 
general bacteriology (pp. 1-174), and part 2, with special bacteriology (pp. 175- 
828), were translated by H. H. Boysen, P. A. Hansen, and W. Reiner-Deutsch 
and edited by R. S. Breed. The three appendixes in volume 2 deal with 
filtrable viruses (pp, 785-808), pathogenic Protozoa (pp, 809-825), and bacterial 
flora found in certain habitats (pp. 825-827). 

The serologic agglutination of Bacillus sordellii and Clostridium oede- 
matoides, L C. Hail and A. L. Scott iJour, Baot., 22 (1931), No, 6, pp. 375- 
385) .—In studies conducted in continnation of those by Hall and his associates 
(E. S. R., 62, pp. 281, 667). it was found that there is a cross agglutination 
between all strains of B. sordellii and C. oedematoides. Sera prepared against 
B. sordellii or €. oedematoides do not cross agglutinate B, sporogenes, B, 
tyrosinogenes, or B. novyi. B. sordellii and 0. oedematoides are therefore dis¬ 
tinct serologically from other species of obligately anaerobic bacilli. 

Reference is made to the recent report of studies of this organism by Vawter 
and Records (E. S. R., 65, p. 870). 

Nutritional poisoning caused by bacteria of the Salmonella group [trans. 
title], A. OXAOTNBUBG (Tijdschr. Di^geneesk., 58 (1931), No, 20, pp. 1098-1111; 
Ger., Eng,, Fr. ahs,, pp. 1109-1111), —^This is a review of poisoning caused by 
bacteria of the Salmon^la group in milk and meat 
The growth of Br. abortus (bovine type) in shake tubes, G. S. WmsoN 
(Brit Jour. Easpt Path., 12 (1931), No. S, pp. 152-165),--The author found 
that in agar ^ake cultures incubated aerobically COrsensitive strains of the 
bovine type of Brucella abortus grow in the form of a band ^tuated about 2 
to 5 mm, below the surface, " The first part of the paper is concerned with 
providing an explanation for this zone phenomenon of growth. In order for 
growth to occur, both oxygen and CO* are required. The oxygen diffuses* Into 
medium from the air; the CO*, it is believed, is mostly derived from the 
inoculated organisms themselves before actual growth commences. Growth 
first begins in a zone situated as near the surface as Is compatible with the 
ecdstenoe of an adequate concentration of 00^. Growth does not occur at or 
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immediately below the sarXace, because the COa liberated from the organisms 
diffuses too rapidly into the air of the tube; nor does it occur low down in the 
medium, because the oxygen diffusing into the agar is used up by the organisms 
near the surface, so that the conditions below the band of growth are practi¬ 
cally or completely anaerobic. 

“ In the latter part of the paper, additional evidence is advanced to support 
the essential truth of this conception. It is shown that the amount of growth 
and the position of the band are altered by variations in the size of the Inoculum, 
in the reaction of the medium, and in the gaseous conditions under which the 
cultures are incubated, in a manner which is in harmony with the explanation 
offered. The double zone phenomenon, originally described by [B.] Bang, Is 
considered, and reasons are brought to doubt the truth of Bang’s deductions 
of the existence of two optimum oxygen pressures for growth.” 

The effect of pasteuriziiig temperatures on (A) Brucella abortus and 
(B) Brucella abortus agglutinins In mllh, M. T. Baxtbam {^Cornell Tet., 21 
[19S1), No. PP- S60-367).—A review of the literature and experiments con¬ 
ducted show that “ certain porcine strains of B. abortus may not be destroyed 
by heating to 140® F. for 20 minutes, to 142® for 30 minutes, nor to 146® for 
15 minutes. The bovine strains of B. abortus used appear to be slightly less 
resistant to heat than the porcine strains. A positive correlation of 90 per 
cent may be obtained between animal inoculation and cultural methods for 
the isolation of B. abortus. Tests for agglutination and culture isolation of 
porcine and bovine strains of B. abortus may be positive in 3.2 per cent of 
the cases following inoculation and 5 weehs’ incubation in guinea pigs in which 
no visible lesions were noted.” 

Experimental work on the effect of heat led to the following conclusions: 
“B. abortus agglutinins in milk may not be affected by heating to 140 or 145® 
for 30 minutes. At higher temperatures a gradual reduction in titer may 
occur. B. abortus agglutinins in milk may be destroyed by heating to 170® 
for 10 minutes. The destruction of B. abortiLs agglutinins by heat appears to 
take place more ^owly in high than in low titer milk.” 

Complement binding properties of Brucella abortus of bovine and por¬ 
cine origin, S. T. Wai.ton {Jour. Immunol.^ 22 {1932), No. I, pp. figs. 7).— 

In the author’s studies the greatest variation In the complement binding ability 
of antiporcine and antibovine sera, as measured by a number of porcine and 
bovine antigens, was 0.002 cc. ”TlUs difference occurred after the antibody 
content of the blood had declined considerably. At the peak of antibody 
production, and for a period of about 12 days before and a like period after 
the zenith was reached, there was a difference of only 0.0005 to 0.0008 oc. 
There was a difference in the rate of production of antibacterial antibodies, 
and also a difference In the height of production as induced by the different 
strains of organisms, but in each case both the rate and height of production 
of antibodies in a given animal for both types of antigen was practically the 
same. 

“The amount of agglutinating antibodies present in a given sample of 
antiserum, whether it was antipordne or antibovine, was apparently as 
great for one type of antigen as for the other. When there was a variation 
of antibody content in a sample it was not constant for either type of antigen, 
but showed a difference for different strains of both types. In the absorption 
of agglutinins no antigen took appreciably more antibodies out of a serum for 
itself than it did for the other antigens, and the small variation In the absorb¬ 
ing power was not constant for either type of antigen. 



870 


ESPEEiaiENT STATION EECORD 


[ Vol. 66 


“It appears from this Investigation that complement fixation as a means 
of detecting jB. abortus antibody is on a par with the more widely used method 
of agglutination. No particular advantage can be claimed for it over agglu¬ 
tination. hut, as is the case with any serologic test when the laboratory report 
conflicts with the clinical evidence, or when clinical signs are wanting as is 
often the case in dealing with tiiese organisms, an additional test, detecting a 
different type of antibody, might often be advisable as a confirmatory measure,” 

Contribution to the study of the pathology andl morbid histology of 
human and bovine onchocerciasis, X. S. Mohammed (Ann. Trop. Med. and 
Paras^tol., 25 So. 2, pp. 215-298. figs, ii).—Following an introduction 

and historical review (pp. 215-2351, the author deals with the subject under 
the headings of Onchoctrca gihsoni and some other bovine species (pp. 235-246), 
examination of material (pp. 246-250K pathology of 0. gihsoni tumor (pp. 250- 
252), the genesis of the tumors in onchocercal disease (pp. 252-259), the 
histogenesis of the onchocercal tumors tpp. 259-261), the secondary changes 
wliich may take place in the adult tumors »pp. 261-263), analogy of the type 
of tissue reaction exhibited in onchocercal tumors to those excited by schisto¬ 
somiasis and filariasis (pp. 263-266), the helminthic toxins (pp. 266-269), 
the Infective granulomata and the helminthic deposits In the tissues (pp. 269- 
272), the pathological manifestations excited by 0. voivitius other than the 
tumors (pp. 272-278), 0. caecuticns (pp. 27S-2S3), comparison between the 
tumors due to 0. volvulus and 0. gihsoni (pp. 284r-2S6), and the eosinophile 
cell in helminthic infections (pp. 287-294). A list of 69 references to the 
literature is included. 

The transmission of human and bovine onchocerciasis, A. S. Mouammed 
(Ann. Trap. Med. and Parasiiol., 25 (1981), Xo. 3--}, pp. 509-519).’—A historical 
review of the knowledge of Onchocerca volvulus, which attacks man, is follow’ed 
by accounts of O. gihsonU which attacks the bovine, endemic centers of human 
Onchocerca, endemic centers of animal Onchocerca, and distribntion of the 
8imulium in the endemic centers i‘f human and bovine Onchocerca. 

Critical experiments with carbon disulphide in the treatment of habro- 
nemiasis, IV. H. vraicHT, J. Bozievich, and P. C. Fndeewood {Jour. Roy. 
Army Vet. Corps, 2 (1931), Xo. 2. pp. 66-70 ).—In experimental work here re¬ 
ported the authors have imd that carbon disulfide administered in doses of 
24 and 12 cc. to two animals weighing respectively about 8(X> and 500 lbs., pre¬ 
ceded by a preliminary wr.shing of the stomach with from 8 to 10 liters of a 2 
per cent NaHCOa sedation, resulted respectively in efficacies of 98.5 and 100 per 
cent In the destruction of ffahronana muscac. M. megastoma in a stomach 
tumor was not affected by the treatment. Carbon disulfide administered In 
respective do«es of 24 and 16 ee, without preliminary lavage to two animals 
each weighing about 800 lbs. gave indicated efficacies of 98.5 and 68 per cent, 
respectively, against M. muscac. The irritation to the gastric mucosa caused 
by the carbon disulfide was most severe in the two animals not receiving the 
sodium bicarbonate soluthm, indicating that the latter exerts a protective 
influence; 

The authors consider carbon disulfide to be without doubt an effective anthel¬ 
mintic for the destruction of IS. musrae. and the efficacy of the drug is appar¬ 
ently enhanced by a preliminary washing of the stomach with an alkaline 
solutimi. While no specimens of IT. microstoma were present in the test 
animals, tests with other drugs, the results of which will be published elsewhere, 
indicate that this species is no more refractory to treatment than is muscac. 

Tuberculosis of animals [trans. title], B. Heem, K. Niebeblb, F. Geblach, 
and K, Belles (Ergeh. Allg. Path. Mensch. u. Tiere, 25 (1981), pp. S68-OOS).— 
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In tliis digest the subject is reviewed, with 1,004 references to the literature, 
as follows: General Account of the Exciting Cause of MammaUan Tuberculosis, 
by Helm (pp. 563-630); Pathological Anatomy and Pathogenesis, by Nieberle 
(pp. 631-812); Allergical Diagnosis of Tuberculosis in Veterinary Medicine, by 
Gerlach (pp. 813-868); and The Serodiagnosis of Tuberculosis of the Domestic 
Animals, by Beller (pp. 869-906). 

Comparison of the fiuddleson slide test v/ith a macroscopic tube test in 
undulant fever, H. Welch and F. L. Mickle {Jour, Lai), and CUn, Med,, 17 
(1931), No. 1, pp. 67-71, fig, 1), —In a series of 166 specimens of blood tested 
for the presence of agglutinins for undulant fever, the HuddlestJn rapid slide 
method (E. S. D., 59, p. 78) was found slightly more specific and sensitive than 
the macroscopic tube test. Titers as low as 1:100 dilution in positive cases 
occurred in one case only with the tube test, and the Huddleson test in all 
positive cases showed typical agglutination in the 1:1,000 dilution or liigher. 

Investigations on the pathogenicity of vesicular stomatitis virus, K. 
Waqeneb (Cornell Vet., 21 (1931), No, 4 PP- 3^-359), —^This is a report of in¬ 
vestigations of vesicular stomatitis virus conducted in 1930-31 at the U. S. 
D. A, Bureau of Animal Industry Exi)eriiiient Station at Bethesda, Md.. in whicli 
horses, cattle, hogs, sheep, goats. cati&, rabbits, white and wild rats, v.^h'te mice, 
chickens, and pigeons were used. 

It was found that while the disease could not be transferred by contact among 
cattle, the infection was transmitted in this way in little pigs. “ Two out of 
seven little pigs died from an artificial or contact infection, showing the virus 
in the heart muscle, without visible lesions. Sheep and goats were successfully 
inoculated with the Indiana and the Xew Jersey strain. Cats proved to be 
only slightly susceptible to vesicular stomatitis; only one out of five cats could 
be locally inoculated. The susceptibility of rabbits also proved to be very minor. 
Only one out of eighteen rabbits inoculated in the mouth, and none out of seven 
inoculated in the cornea, showed lesions. White rats, especially those weighing 
between 180 and 200 gm., proved to be desirable experimental animals when the 
Inoculations were made iiitracutaneously. White rats develop no generalized 
lesions. Wild rats also were found to be very susceptible. White mice did not 
show positive lesions after artificial inoculation, but it seemed that they can 
retain the virus for at least several days. Chickens and pigeons iiroved to he 
not susceptible to vesicular stomatitis.” 

The occurrence of cysticercosis (inermis) in the Netherlands [trims, 
title], K. Reitsma (Tijdschr, Diergences}:^,, 58 (1931), No, 19, pp. 1025-1046: 
Ger,, Eng,, Fr, abs., pp, 1045,1046)- —^A report of the occurrence of cysticercosis, 
the so-called measles of cattle, in the Netherlands, based upon studies litadc 
In the abattoir of Rhcden where the percentage was 3.3 per cent in 1929 and 
6.6 in 1930. A list of 30 references to the literature is included. 

The bacteriology of chronic streptococcic mastitis, J. M. Rosell < Cornell 
Tet, 21 (1931), No. 4^ PP- 317-333). —^Following an introduction and account of 
the microscopic examination of the s diment of milk from infected udders, 
including (1) morphological changes of mastitis streptococci grown on differ¬ 
ent media, (2) the most suitable culture media for the growth of mastitis 
streptococci, and (3) biological characteristics of mastitis streptococci is 'lated 
during the studies, a summary is given of comparative cultural characteribtlcs 
of the most important types of streptococci frequently found in milk, fol¬ 
lowed by a discussion of virulent forms. In considering therapeutics, vaccina¬ 
tion is thought to be perhaps the most effective treatment, especially if as¬ 
sociated with milk or protein injection.^ and frequent milking. Taccination 
conducted during a single year with 168 diseased cows In combination with 
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weak formalin milk injections and frequent milking (from three to five times 
a day) was found 77 per cent effective. The author used polyvalent autovac¬ 
cines from cows of the same stable, cultures used for the first Injection 
having been killed by heating 20 minutes at 56® C. For the following injec¬ 
tions live cultures were added to from 40 to 60 cc. of milk heated one-half 
hour at 60®, 

The host specificity of Haemonchus contortus of sheep and cattle, 1. C. 
Ross (Aust Jour. Expt. Biol, and Med. 8ci., 8 (1981), Xo. J), pp. 217-224) •—^The 
author finds that while lambs may be readily parasitized by H. contortus 
larvae of ovine or bovine origin, it is with difficulty that calves are parasitized 
with S, coivtortus larvae of ovine origin. In view of the low susceptibility 
of calves to infestation with sheep Haemonchus, the use of cattle for the 
reduction of infestation of pastures with the parasite may be advocated. 

On the manner of transmission of Moniezia expansa, the common tape¬ 
worm of the sheep, H. R. SEDDO^’ (Ann. Trop. Med. and Pataaitol, 25 (1931), 
Xo. 3-4, pp. 421-429 ).—In studies conducted in New South Wales the author 
found that the transmission of M. expansa is not directly from sheep to sheep 
by contact, but that infested sheep contaminate the ground by their feces 
and susceptible sheep become infested by later grazing over such an area. 

" The nature of the soil covering plays no essential part Neither permanent 
water nor grass appear to be necessary. If an encysted stage occurs, such 
may apparently take place on litter (chaff and leaves). Herbage cut from an 
infective area and fed may be followed by infestation. As no recognizable 
invertebrate was present in such cut herbage, it would appear that if the 
ingestion of the intermediate host is necessary such host must be minute in 
size. An intermediate host may or may not be necessary. If it is, it is sug¬ 
gested that the larvae leave it and that the infective stage is a free stage, 
perhaps encysted. As direct feeding of fresh ova is not followed by infesta¬ 
tion (Mbnnig, 1929 [B. S. R., 63, p. 171]), it would appear that extraovine 
dev^opmait of the ova is necessary before an infective stage is reached, and 
it is thought probable that this may take place without the intervention of 
an intermediate host. It has been shown that ground may be infective for 
at least 11 months after infested sheep have grazed upon it. Infective ground 
has been shown to be Infective in midsummer, autumn, and early winter,” 

The development in sheep of immunity to Moniezia expansa, H. R. S£a>- 
DON (Ann. Trop. Med. and Parasitol, 25 (1931), Xo. 3-4, pp. 4S1-4S5),—The 
author has found in connection with the studies above noted that lambs which 
have recovered from an infestation with M. expansa are immune to rein¬ 
fection from grazing over infected ground. In a single experiment immunity 
was conferred by drenching an emulsion prepared from freshly secured ripe 
proglottides, but did not follow the subcutaneous inoculation of a similar 
mulsion which had been carboUzed and stored for 11 days. In those cases 
where reexposure to Infection was not followed by Infestation, the interval 
between last appearance of ova in the feces and date of reexposure has been 
21 days, 26 days, 7 months, and 1 year, in the re^ective experiments. Where 
immunity followed drenching with fresh proglottides, such drenching took 
place 86 days prior to exposure to reinfection. It would appear, therefore, 
that immunity is developed certainly within 6 weeks of the primary infesta¬ 
tion reaching maturity, and, ftom the fact that, apparently, superinfestation 
does not occur, at an even earlier period. The facts suggest that immunity is 
local and concerns the intestinal mucous membrane^” 

On the life of Moniezia expansa within the sheep, EL R. Seddon (A9»n. 
Trop. Med. and Parasitol., 25 (1931), Xo. 3-4, PP- 4^-44^).—In connection with 
the studies above noted, it was found that the duration of the parasitic ex- 
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istence of If. expaYtsu in the sheep is about 65 to 70 days, though individiial 
parasites may live to about 75 days; that they take from 40 to 60 days to 
reach maturity; and that egg laying continues for from 20 to 30 days. 

A note on Vibrio foetus ovls in the ram, J. B. Buxton (Cambridge Univ., 
Inst Anim, Path. Bpt Dir,, 1 (1929^0), pp. 47-di, pt 1; also in Yet. Bee., 12 
(1932), No, 5, pp, 117-119). —^The observations here reported indicate that the 
ram studied harbored in his body a vibrio capable of producing abortion in 
healthy pregnant ewes when introduced under experimental conditions. There 
was also circumstantial evidence suggesting that the ram was capable of 
disseminating infection with the vibrio under natural conditions. 

The epidemiology of fowl cholera.—^VI, The spread of epidemic and 
endemic strains of Pasteurella avicida in laboratory populations of nor¬ 
mal fowl, 1. W. PBiTcnaETT and T. P. Hughes (Jour. Bxpt. Med., 53 (1932), No. 
1, pp. 71-78), —^In further experiments (R S. B., 62, p. 670) the authors have 
found that strains of P. avicida from spontaneous epidemics of fowl cholera, 
when introduced intranasally in fixed doses into specially bred chickens, in¬ 
duced fatal fowl cholera in about 40 per cent but did not survive in the nasal 
clefts of resistant birds nor spread to normal contacts. Strains of P. avicida 
from spontaneous epidemics of fowl cholera, when introduced similarly into 
chickens, failed to kill but did survive in the nasal clefts of inoculated birds 
and spread readily to normal contacts. Laboratory variants of the epidemic 
strains of P. avicida failed to kill or survive in the test birds and did not 
spread to contacts. 

Infectious laryngotracheltis carriers, C. S. Gibbs (Massachuftetts 8ta, Bui. 
278 (1931), pp. 163-173, figs, 3). —^This is a progress report (E. S. R., 65, p. 474) 
of investigations during the year of infectious laryngotracheltis, centered 
largely aroxmd carrier problems and control measures. It was found that 
sparrows and mice which occur about the poultry house are not important 
mechanical carriers of the infection. The same appears to be true of the 
pigeon, since 10 that were Inoculated intratracheally with virulent strains of 
infectious laryngotracheltis failed to contract the disease or to carry the virus 
in their tracheas for any great length of time. It is pointed out that man 
may serve as a mechanical carrier of the virus, when birds are handled in the 
acute stages of the disease, to susceptible chickens, pullets, or cockerels. It was 
found that acute cases eliminate the virus as long as they live, up to 10 or 15 
days, or until they show no visible symptoms of the disease. Fourteen 
chronic carriers out of 604 birds tested eliminated the virus for indefinite 
periods. The number of chronic carriers in a flock surviving an attack of 
the disease depends upon the size of the flock and the virulence of the virus. 

If the birds used for breeding purposes have had infectious laryngotracheltis 
and the pullets and cockerels have remained free of it, the two flocks should be 
kept separate in order to break the cycle of infection and get rid of the disease. 
The respiratory tract seems to be the most important channel of infection. 
It is pointed out that summer is usually the best time to dean up and disin¬ 
fect after an outbreak. 

A study of cross-immunity with viruses of fowl-plague and observations 
on the duration of immunity, BL S. Pubchase (Brit. Jour. Expt. Pallu, 12 
(1931), No. S. pp. 199-201).—In work at the Ministry of Agriculture Veterinary 
Laboratory at Weybridge, in which seven strains of fowl plague virus were 
used, no evidence was found of the occurrence of Immunologlcany differ^t 
types. It was found that fowls known to be able to resist inoculation with 
fowl plague virus may, after a lapse of 32 days or more, succumb to fowl plague 
if then inoculated intramuscularly with the virus. 
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The electrical chai’ge oT the virns o^ fowl-pox end the agent of the rous 
sarcoma, G. 'M Fotlvy (Brit Jmir, Expt, Path., 11 (IddO), A’o. 5, pp. 190, 
191).—In the t-pplication of the so-called “blotting paper’’ method of deter¬ 
mining the electrical charges carried by virus particles, described by S. P 
Bedson and J. 0. W. Bland in 1029,’ the virus of fowl pox was negatively 
charged at pH G.6 to 8, that of the rous sarcoma at pH 5.6 to 8. 

Diseases of poultry in the Netherlands [trans. title], F. A. de Zebtcw 
{Tijdschr, Diergeneeal:., 38 (1931), No. 19, pp. lOJfl-lOoS. figa. 3; Oer., Eng., Fr. 
al>8., pp. 1057, 1038)—The author here reviews the occurrence of poultry dis¬ 
eases in the Netherlands, giving the percentages of those responsible for the 
death of 1,737 hens examined. 

An aviaii disease new to the Philippines, A. K. Gomez (PPihppine Agr., 
18 (1930), No. 8 , pp. 30o’-311, figs. 5 ).— This is an account of a disease of fowls 
now to tho Philippines and found to be caused by a filtrable virus. The 
symptoms foimd in affected birds are inappetence, marked dopiness, irregular 
temperature, gasping for air, mucous discharge from the nasal passages and 
mouth, diarrhea, and in resistant birds paralysis of the legs. The course of 
the disease is said to be short, death taking place soon after acute symptoms 
appear. The affection resembles Newcastle disease as described by Doyle In 
England (E. S. R., 58, p. 77). 

AGRICiriTURAL ENGHSEEEING 

[Agricnltural enghiecriiig investigations at the Alabama Station] (Ala- 
hama 8ta. Rpt. 1931, pp. 11-13).—In experiments by B. G. Diseker with ma¬ 
chinery for planting oats, a combination involving an end-gate seeder, 2-mule 
wagon, 8-ft. Wheatland plow, and a 15-30 tractor was the most economical of 
fuel and labor of four different combinations of equipment. The yield of oats 
was as good with tliis as with any of the other methods. 

In weed control studios, Diseker found in tests of the rotary hoe for the 
cultivation of young com and cotton that the implement could be used pr'*litably 
oil black belt and sandy soi\ It also was found to be a desirable Implement for 
the preeultivation of sandy soil just before planting. 

The use of a l-horse spring tooth weeder to break crusts on cotton just 
coming up aided in getting up a .stand of cotton and gave a light cultivation 
for the young crop in the row and middles. 

In a continuation of the soil dynamic studies (E. S. R., 66, p. 378), M. L, 
Nichols found the abrasive power of soils to depend upon the sand content, 
other soil properties apparently exerting little or no effect. He also found 
that the injurious puddling effect of presv.ure varies with the colloidal content 
of the soil, and that a sUdlpg motion of the surface applying force results in 
greater puddling injury than when the pressure is applied directly. 
Laboratory studies of the draft of implements in various soils showed that 
draft is proportional to the depth at which the implement operates in the 
soil and depends upon the shear value of the soil. It also is proportional to 
the apparent specific gravity of the soil. The effect of the slope of the surface 
of tillage implements on draft was found to be governed by the general laws 
of the inclined plane. 

The tentative conclusions drawn from soil erosion studies by Nichols and 
H. Sexton were that the relation of rainfall to run-off and amount of material 
eroded is governed by amount and rate of rainfall, moisture content of soil 

>Brit Jonr. Expt, Path, 10 (1929), No. 1, pp 67-70, figs. 3. 
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before rain, soil structure, surface protection, and surface shape. The results 
are taken to indicate that the critical Telocity of rain water on Cecil clay 
soil Is reached on grades between 10 and 16 per cent. 

Tabular data are presented showing the relation of surface protection and 
structure of soil to erosion. 

Surface water supply of the Great Basin, 1930 (17. 8, GeoL Survey, 
"Water-Supply Paper 105 (1931), pp. T+92, fig, 1).—This report, prepared in 
cooperation with the States of Utah. Nevada, California, Oregon, and Wyoming, 
presents the results of measurements of flow made on streams in the Great 
Basin during the year ended September SO, 1930. 

Surface water supply of Hawaii, July 1, 1927, to June 30, 192$ (.U. 8, 
Oeol, Survey, Water-Supply Paper 615 (1932) pp, y+105).—This report, pre¬ 
pared in cooperation with the Territory of Hawaii, presents the results of the 
year’s measurements of the flow of streams and ditches in the Territory. 

Seepage and drainage of irrigated land, H. E. Mubdock (Montana Sta, 
Bui, 255 (1932), pp, 32, figa, 24 ),—This bulletin presents the results of investi¬ 
gations of the injurious results of seepage on irrigated lands and of ways and 
means of correction and control. It is pointed out that most of the drainage 
problems of Montana occur in those regions where there are underlying strata 
of porous material through which gravity water readily passes. 

It was found that a lumber-box drain lasts well in water-soaked soil, and 
that where the soil is likely to be washed away from underneath the drain a 
closed bottom box is feasible. It also was found that surface water should 
not be allowed to run over the drain line, and that a sump that can be cleaned 
out should be used where necessary to admit surface water into the drain. 
Irrigation water should be carried over the drain line in a flume. 

Much general information of a practical character is given on the planning 
and installation of drains in seeped and water-logged lands. 

Farm nnderdrainage, F. L Febguson (Ontario Dept. Agr, Bui, 360 (1931), 
pp, 16, figs. 15 ),—^Practical information is given on the planning and construc¬ 
tion of underdrainage systems, together with materials and unit costs for 
several different systems. Including the herringbone and gridiron. 

Strip cropping to prevent erosion, H. Y. Geib (U, S, Dept, Agr, Leaflet 85 
(1931), pp. II+6, figa. 5 ),—^Practical information is given on strip cropping for 
erosion prevention. This practice consists of planting strips of densely grow¬ 
ing or fibrous rooted crops between strips of clean tilled crops along the con¬ 
tours of erosive dopes. 

It has been found that strip crops preserve terrace lines previously surveyed 
until it is possible to construct the terraces. They also reduce run-off and 
erosion and increase the penetration of rain water Into the soil. Under certain 
conditions, especially where the land is gently sloping or where tlie rainfall 
is light, strip cropping may be substituted for terracing. 

Earth pressure tables [trans. title], E. R. Schudeut {Bauhiganeur. 11 
(1930), No, 1, pp. 113, 114, figs. 3; aM. in [Gr. Brit.) Dept. Soi, and Indus, 
Research, Bldg. Sci, Ala., n, aer., 3 (1930). No. 4 . p. 139 ),—^Tables based on 
Coulomb’s theory of earth pressures are given for facilitating the calculation 
of the earth pressure, the pressure on the wall, and the moment at the heel 
of L-shaped retaining walls under various tj-pes of loading. 

Experiments on the strength of joints in timber structures [trans. title], 
0- Gbap (Bauing&iieur, 11 (1930). No. 16, pp. 271-282. figa. 26; ala. in [Gr. 
Bri#.] Dept. ScL and Indus, Research, Bldg. Sci. Als., n. ser., 3 (1930). No. 7. 
p. 255 ).—^Tests conducted at the Technical Academy of Stuttgart, Germany, on 
the strength of joints of timber structures are reported. 
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The results Indicate that the reductions in load for the increase in the angle 
between the direction of the load and the grain, required by the regulations 
of the German Railway Company, are too great. These regulations specify 
maximum compressive stresses for soft woods according to the angle between 
the direction of the load and of the grain as follows: 80, 48, 24, and 15 kg. 
per square centimeter (1,140, 680, 340, and 214 lbs. per square inch) for angles 
of 0, 30, 60, and 90", respectively. 

The test specimens are illustrated by dimensioned drawings and photographs 
taken after failure, and the results are fully presented in tables and graphs. 

Bending tests on dowelled wooden beams [trans. title], 0. Gilvf (Bauin- 
ffenieur. 11 ildSO), 2^0, 10, pp. 157-160. figs. 21; ahs. in [Gr. Rrif.] Dept, 8ci. 
and Indus. Research, Bldg. Set Ahs., n. ser., 3 {1930), No. 4, p. 1S4). —An illus¬ 
trated description is given of bending tests conducted at the Technical Acad¬ 
emy of Stuttgart, Germany, to con>pare the deflections of dowelled beams under 
given loads with those of solid beams of the same dimensions and similar wood, 
and to determine the ultimate strength of such beams and of dowelled 
connections. 

The data obtained are presented in tabular and graphic form, and the condi¬ 
tion of some of the beams after failure is shown by photographs. The deflec¬ 
tion of the dowelled was always greater than that of the corresponding solid 
beams, and the ultimate strength of the former varied between 78 and 96 per 
cent of that of the latter. In no case was failure due to shearing of the 
dowels. 

Compressive and bending tests on solid and bnilt-np wooden stmts 
[trans. title], 0. Guaf (Forschungsarb. Deb. Ingenieurto., No, 319 (1930), pp. 
[21+14, figs. 86; abs. in Ztschr. Ver. Dent, Ingen., 74 (1930), No. 4, pp. 121,122, 
figs. IS; [Gr. Brit.l Dept. Sei, and Indus. Research, Bldg. 8ci, Abs., n. ser., 3 
(1930), No. 4, p. 134). —Data are reported which were obtained from compres¬ 
sive and bending tests on solid and built-up wooden struts. It was found that 
the elastic modulus of soft woods free from knots varies between 140,000 and 
70.000 kg. per cubic centimeter (between 890 and 446 tons per square inch). 
It is recommended that compression tests be carried out on square prisms three 
times their width In height and of a size appropriate to practical conditions. 

Comparative bending tests on solid and laminated beams showed that the 
friction on which the horizontal shear resistance of the latter depended was 
not constant, and that bolted connections were not sufficient to develop the 
full strength of a solid beam of the same material and dimensions. Tlie effects 
of various methods of connecting the longitudinal members and of the slender¬ 
ness ratio are illustrated by curves. 

il^bUc Roads, [February, 1932], (U. 8. Dept. Agr., Public Roads, 12 
(1932), No. 12, pp. 29S-3d8-l-[2], figs. 16). —This number of this periodical con¬ 
tains the current status of Federal-aid road construction as of January 31, 
1932, together with the following articles: Some Studies of Drilling and Blast¬ 
ing in Highway Grading, by A, P, Anderson (pp. 293-302, 308); and Effect of 
Type of Breaking Machine on the Modulus of Rupture of 6 by 6 Inch Concrete 
Beams, by 0. K. ]S^ormann (pp. 803-308). 

A comparative study of alcohol, gasoline, and kerosene, as fuels for 
tractor engines, A. L. Teodoro (Philippine Agr., 20 (1931), No. 5, pp. 295-327, 
figs. fO).—Studies which involved 157 tests were conducted at the New Tork 
Cornell Experiment Station. Straight alcohol of different percentages and 
<flluted and undiluted denatured alcohol were used Instead of motor alcohol 
fuels which are of variable comx>o8ition. No attempt was made to increase 
the heating value of the fuel by the addition of ether, gasoline, or kerosene. 
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a?h€ engines used were of commercial tractor types and included 2 rated at 
15 to 30 h. p., 1 rated at 15 to 25 h. p., and 1 rated at 10 to 20 li. p. 

The dynamometer used was of the hydraulic type and could absorb a maxi¬ 
mum of 150 h. p. at from 1^00 to 4,000 r. p. m. Observations were made of 
temperatures of all controlling factors, fuel consumption, and brake thermal 
efficiencies. 

Water injection was found beneficial in tractors of the McCormick-Deering 
type when either gasoline or kerosene was used. The consumption was very 
much reduced from beginning half load to as high as the engine could develop. 
Injection of water Increased the volumetric efficiency and lowered the radiator 
temperature at these loads. The maximum power developed was increased, 
and knocking due to overheating of the engine was minimized. More injection 
water was consumed per brake horsepower hour when using gasoline than when 
using kerosene. The use of injection water is recommended for Cletrac “ K ’* 
and Fordson types from about half load to normal capacity using gasoline and 
herosene. 

The experiments also proved that tractor engines originally designed to run 
with gasoline or kerosene can also be run with straight alcohol of different 
strengths and with diluted and undiluted denatured alcohol. 

With the exception of the Fordson tractor, enlargement of the carbuiietor jet 
was found necessary in all tests using alcohol to admit enough fuel to carry the 
load. This extra fuel was needed because the compression ratio was not In¬ 
creased and no additional substance was added to the alcohol to increase its 
heating value. 

Some tests showed that at or near the maximum load, the ignition points were 
retarded a few degrees from the maximum position to get the best running con¬ 
dition and most eccmomlcal consumption. The point of ignition at which the 
best tests were made on a certain load was a little earlier for alcohol fuels than 
for either gasoline or kerosene. 

The consumption of fuel per brake horsepower hour was greater for alcohol 
fuels than for either gasoline or kerosene. The higher the percentage of alcohol 
the less was the consumption per given load. The most economical points for 
gasoline and kerosene were between three-quarters load and the full normal 
capacity. For alcohol fuels the points were at the normal load or at the point 
where the maximum power is developed. In general, the consumption of fuel in 
pounds per brake horsepower hour was greater as the load decreased from the 
normal rating. A difference of consumption was noted between a new and an 
old engine of the same type. The difference in consumption between the new 
and the old 15 to 30 McCJoimick-Deering tiuctor varied from about 17 per cent 
at half load to 28 per cent at full load. The Cletrac tractor was the only 
tractor where the equivalent amount of alcohol, in terms of gasoline, decreased 
as the load increased. The maximum power that could be developed using 
alcohol was materially higher than that which could be developed using either 
gasoline or kerosene, and the relative brake thermal efficiencies also were 
generally higher. 

Fuel consumption could be increased by improper fuel needle valve setting, 
and the possibility of this was greater with alcohol than with the other fuels. 
Operation with alcohol fuel in these types of engines was characterized by 
smooth running, steady pull, and absence of overheating, preignition, knocking, 
or violent hammering. No sign of corrosion was noted. 

Ample provision should be made to atomize, distribute uniformly, and vaporize 
the incoming fresh (ffiarge of alcohol. Bxtemal heating of alcohol alone before 
it Is mixed with air may prove beneficial. Overheating of the fresh mixture 
in the induction pipe may result in a decrease of volumetric efficiency. 
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Effect of Tariable compression ratio on the performance of tractor en¬ 
gine using alcohol, A. L. Teodobo (Unii\ Philippmeft, Xaf. and 8cL Bul„ 
1 No. 3, pp. 1S7-221, figs. 12 ).—Studies conducted at Cornell University 

on the effect of compression ratio on the suitability of alcohol as a fuel for 
a 10-20-h, p. tractor engine are reported. Straight alcohol of different strengths, 
denatured alcohol, sasoline, and kerosene were used in the studies. The com¬ 
pression ratios tested were 4.28:1, o.03:l, and 6.43:1. A hydraulic dynamom¬ 
eter was used which tnus capable of ab&orbing a maximum of 150 h. p. at from 
1,200 to 4,000 r. p. m. 

Sixty-seven tests, each of at least 30 minutes* duration, showed that the engine 
could be run on alcohol at loads ^arying from a little over 1 h. p. to a little 
more than 25 h. p. The only change necessary to permit running the engine on 
alcohol was an enlargement of the fuel passage to supply a sufficient quantity 
of fuel. AVithout changing the size of the carburetor jet provided for the use 
of kerosene, the maximum power developed using alcohol was less than the 
rated capacity. 

Tests were conducted with the area of the fuel passages about one and a half 
limes as great as the area provided for kerosene. Under this condition, a 
maximum load of only a little over 50 per cent of the normal rating was attain¬ 
able and the air choke had to be dosed almost one-half. When two holes were 
used, having a total area of more than twice the area provided for kerosene, a 
load higher than the normal rated capacity was developed with the choke 
wi<’e open. 

With the carburetor adjusted to supply enough fuel to make the engine 
carry an overload of 10 i>er cent of the normal rating, the load could be quickly 
varied. Only the noise of the motor exhaust markedly showed that something 
had been changed. In general, except where the mixture was too lean, the 
engine operated more smoothly and ran 'with a lower radiator temperature 
when using alcohol than when using either kerosene or gasoline at any load. 
This was observe'! especially at points starting from three-quarters load to 
normal. 

With alcohol, ga'^oline. and kerosene, the fuel conbumption per brake horse¬ 
power hour for a given compression ratio depended not only upon the per cent 
load but also ui.on the setting of the fuel needle valve. The most economical 
points tor both ca.'^oline and kerosene appeared to be between three-quarters 
load and the normal load, at a compression ratio of 4.28. In the case of 
alcohol, however, the point t>f greatest economy was either at full load or at 
the point where the engine developed the maximum power. Ac three-quarters 
load approximately 15 per cent more fuel than the requirement for the normal 
load vas consumed by the engine when alcohol fuel was used, at half load 
150 por cent more. In the case of kerosene and gasoline, however, the per¬ 
centages of fuel used in terms of the normal requirement "were from 110 to 120 
at half load and about 200 at quarter load. With a compression ratio of 4.28, 
the equivalent amount of alcohol fuel used in terms of gasoline was about 
1J32 at normal load. The tests showed that, in general, the maximum power 
that the engine developed was usually higher using alcohol fuel than w’hen 
using either gasoline or kerosene. 

The most marked effect found with a change in the compression was in 
the fuel consumption and in the maximum power developed. The higher the 
compression ratio, the less was the consumption per brake horsepower hour and 
the greater was the thermal efficiency at all loads with all the alcohol fuels. 
The most economical consumptions using alcohol were 1.10 lbs. per brake 
horsepower hour at compression ratio 4J28, 1.06 lbs. per brake horsepower 
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hour at compression ratio 5.03, and 0.91 lb. per brake horsepower hour at 
compression ratio 6.43. 

The maximum power that was developed by the engine Increased as the 
compression ratio was increased. No satisfactory tests could be ran with 
kerosene at a compression ratio of 5.03. There seemed to be no appreciable 
effect on the consumption of fuel per brake horsepower when the Compressiou 
ratio was changed from 4.28 to 5.03, using gasoline. However, in this case, 
the maximum power delivered seemed to increase slightly. 

Except for some slight hammering of the engine, when a veiy lean mixture 
was used, the higher the compression ratio, the smoother and the quieter the 
engine ran using alcohol. No evidence of overheating, preignition, knocking, 
or corrosion was observed with changes of compression ratio. 

In general, the lower the percentage of water in alcohol fuels, the less was 
the consumption per brake horsepower hour. The engine was more noiseless 
as the percentage of alcohol present in the fuel was greater. Due to the presence 
of water in the fuel, greater efficiency was developed near or beyond the normal 
load than at any other point below it. 

With undiluted denatured alcohol and ethjl alcohol, starting at an engine 
temperature of below 70" F. was almost impossible for a compre'^sion ratio of 
4.28. At a compression ratio of 5.03, the engine started at 70® but responded 
more quickly at about 75®. Easy starting was made on 94.3 per cent ethyl 
alcohol at a temperature below 60® when the compression ratio was eL43. 

The author believes that from the showing of the tractor during the tests 
made on gasoline and on kerosene, st'me provisions should be made to inject 
water into the cylinder with the fuel for loads varying from three-quarters to 
normal. The high temperature of the induction pipe diminished the vol¬ 
umetric efficiency at these loads. In the case of alcohol, however, better re¬ 
sults were obtained at these loads. The latent heat of vaporization of the fuel 
was high, so that the high temperature of the intake manifold was not an 
objection but rather an advantage. 

Farm power in the Yazoo-jMississippi Delta, L. E. Long Sta, 

BuL 295 {1931), pp, 30, IP;.—This bulletin reports tlie results of a study 

conducted in cooperation with the U. S. D. A. Bureaus of Agricultural Econom¬ 
ics, Animal Industry, and Agricultural Engineering as a part of an under¬ 
taking of broader scope covering five Southern States. It involves a survey of 
94 plantations in the region, 66 of which used tractors and mules, and 28 used 
mules only. 

While no general conclusions are drawn, a comparison of tractor and mule 
power for farm operations in the region shows the economy of tractors for 
those operations which utilized most of the avaiiablo power, such as flat break¬ 
ing and disking. On the other hand, the difference in ct»st of harrowing with 
a tractor and 10-ft. harrow and with 2 mules and a 7- or 8-ft. harrow is in 
favor of the mules because the tractor was used at approximately half of its 
maximum eflSciency. Also the cost per acre of harrov^lnc. with 3 mules was 
greater than that with 2 mules, probably because the 3-mule teams could 
have drawn a larger implement. 

It also was found that the quality of work in bedding may vary widely even 
with middle bursters of the same size, since depth of bursting is an important 
factor. 

The costs of cultivating per acre varied upward from the tractor to the 1- 
mule team. A comparison of trucks and mules for road hauling ifliowed the 
ton-mile cost of road hauling with trucks to be much less than that with mules. 



880 


EXPEEIMEKT STATI03Sr KEOOED 


[VoL €6 


The combine barvester-thrasher, H. J. Hopfbn ({Intemail. Rev. A^r.], 
Mo. BuL Agr, 8ci. and Bract. [Rome], 22 (1931), No. 9, pp. SH-353). —A brief 
critical summary is given of experience wilb the combine in different agricul¬ 
tural regions of the world. It is pointed out that its use is more advantageous 
in arid regions than in humid regions and favors collective farming, A bibliog¬ 
raphy of 40 references is included. 

The combine harvester in western Canada, E. A, Haedt (Sci. Agr., 12 
(1981), No. 8, pp. 121-129, figs. 5).-~In a contribution from the University of 
Saskatchewan, an account Is given of experience in the use of the combine and 
related machinery in western Canada. 

Charts show fundamentals of the drying process, M. Tomlinson (Heat¬ 
ing, Blping and Air Conditioning, 3 (1931), No. 12, pp. 1011-1020, figs. 8).— 
Graphic data are presented showing the effect of a change in any one of the 
factors which bifluence the drying process. Control instruments also are dis¬ 
cussed. These data are generally applicable among other things to the artifi¬ 
cial dehydration of agricultural products, and may be used to dev^op methods 
for the solution of specific drying problems. 

Roof exposure tests of outside white pine (TJ. 8. Dept. Com., Bur. Stand¬ 
ards Tech. Neios Bui. 156 (1930), p. 33).—It is reported that during the past 
six years a large number of laboratory-made white paints have been subjected 
to weathering tests. The paints have been applied either in three coats on 
carefully selected wood panels or in two coats on thoroughly cleaned metal 
panels. 

The results observed indicate that pure white lead paints are satisfactorily 
durable. Uead-zinc paints, with zinc oxide contents not exceeding 30 per cent, 
are also satisfactory. An increase of the zinc oxide content to 50 per cent, how¬ 
ever, results in craclslng and scaling in paints on wood panels. On metal, 
lead-zinc paints (zinc oxide content not exceeding 30 per cent) are better rust 
preventives than are pure white lead paints. Titanium-zinc paints, provided 
that the zinc oxide content does not exceed 30 per cent, are weather resistant 
and remain clean and white longer than do lead-zinc or white lead coatings. 

After three years’ exposure titanium-zinc paints, some containing a mixture of 
tltanox, zinc oxide, and white lead, are giving good results. Among the best 
of these is a mixture of tltanox 45 per cent, zinc oxide 20 per cent, and white 
lead 35 per cent, this coating being free from cracks and having worn, by slight 
chalking, to a smooth, clean surface. Increase in the zinc oxide content while 
retaining the ratio of the other constituents, results in cracking. Pure titanium 
oxide, calcium tltanox, and barium tltanox paints chalk excessively. 

The vehicle used in these paints consisted of 60 parts raw linseed oil, 20 
parts heavy-bodied linseed oil, and 20 parts turpentine and drier. 

AQBICTJLTinELAL ECONOMICS AETD STTEAL SOCIOLOGY 

[luvestigatious in agricultural economics at the Alabama Station, 
19sa-81] (AZaboina 8ta. Rpt. 1931, pp. 8-10, 55).—An economic study of 
poultry and cotton farming in Marshall and DeKalb Counties, 19i27-1029, based 
on farm business records from 88 cotton farms having commercial poultry 
flocto and 288 cotton farms with small farm flocks, is reported on by O. G. 
Gaiman. Farmers with commercial flocks received an average return of 43 
cts. per hour for time spent on their laying flocks. Flocks of less than 100 
layers averaged 28 cts. per hour, and those of 200 or more layers 53 cts. Flocks 
with an annual production between 70 and 329 eggs per layer averaged 18 cts., 
as compa r ed with 76 cts. for those with a production of 160 or more eggs per 
layer. Fanners with commercial flocks had an average labor income of $313 
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and those with small farm flocks $263. Yield of cotton per acre was the factor 
most closely associated with labor income, the farms having yields of less than 
300 lbs. of lint per acre having an average labor income of S58, as •compared 
with $663 for those having yields of 400 lbs. or more of lint per acra Cotton 
fields on which less than 450 lbs. of fertilizer w’ere applied per acre averaged 
291 lbs. of lint per acre, and those on which 600 lbs. or more of fertilizer were 
applied, 395 lbs. 

A study of farm organization on the heavy day soils of the Black Belt of 
the State is reported on by J. D. Pope and C. M. Clark. A table is included 
showing the average acreage, color of operator, and average labor income of 
the farms grouped by type of farming. The utilization of lands, acreage in 
different crops, tenancy and labor income of different tenure groups, and the 
returns to landlords on investment are discussed. The average net cost of 
producing cotton was 12.2 cts. per pound of lint, and the average profit was 4.8 
cts. i>er pound. The cost of production increased from $13.G4 per acre for 
fields producing 60 lbs. or less of lint per acre to $17.31 per acre with yields 
of 200 lbs. or more of lint The average return per hour of labor increased 
from —1 et. to 30 cts. 

A study of the organization of farms in the peanut area by Pope showed that 
in 1927 and 1928 the average farm incomes increased as the size of farms 
increased. Converted to equivalent solid acres, the yield of com was higher 
for the acreage interplanted with peanuts than for the acreage planted to com 
alone. There was little difference in the average yield of peanuts. Average 
yields of corn per acre were more than 5 bu. greater on farms using 260 lbs. or 
more of fertilizer per acre than on those using 49 lbs. or less. 

A study of J. F. Duggar of 22 fields cropped chiefiy with sorghum showed 
that the costs of producing and storing silage were $26.92 per acre and $413 
per ton. 

Agricultural regions of North America*—^Part X, The grazing and irri¬ 
gated crops region, O. E, Baker (Eoon, Geogr., 7 (1931), No. 4, pp. 325-36^, 
figs. 26), —^This is the tenth article of the series previously noted (E. S. R., 66, 
p. 382). 

Successful farm practices in the Upper Peninsula, G. W. Ptjtnam (J/icAi- 
gan 8ta. Spec, Bui 215 (1931), pp. 69, pi 1, figs. 54).—The dimate and soils of 
the Upper Peninsula of Michigan and the farm practices that have proved 
successful in that section in raising pasture grasses, hay and silage crops, 
small grains, potatoes, and root crops and in dairying and livestock and 
poultry production are described. Idsts are given of the varieties of fruits 
and vegetables best adapted to the area. The observations of the author are 
based on 14 years* experience in the area and a decade of contact with crops 
and livestock experiments at the Upper Peninsula Substation. 

Florida track crop competition.—^H, Intra-State, J. L. Wann (Florida 
Sta, Bui 238 (1931), pp. 86, figs. 20). —^This is a continuation of the study 
previously noted (E. S. B.* 66. p. 886), and was made to determine how the 
trucking areas of the State compete among themselves, the keenness of this 
competition, and the production areas for each crop. The data used are for 
the year ended August 31, 1929, and were obtained from original conductors* 
waybills for rail shipments, express waybills at 306 shipping points, and ship 
companies* records for boat shipments at Jacksonville, Miami, and Tampa. The 
data for each of the major crops, watermelons, celery, tomatoes, green beans, 
early potatoes, cabbage, cucumbers, peppers, and strawberries, and for the 
submajor crops, lettuce, escarole, ^gplants, romolne, green corn, squasdies, 
115495—32-6 
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<kra. and green peas, are presented in the text, tables showing weekly sum¬ 
maries of equivalent car-lot shipments, by areas, for the year, and maps show¬ 
ing the equivalent car-lot shipments, by counties and areas. For the minor 
and miscellaneous crops, tables with explanatory text are given showing the 
weekly summary of equivalent car-lot shipments of each commodity for the 
year. 

In determining the production areas for the different crops the time of 
shipments, geographic locaiun, methods of production as Influenced by soil, 
topography, drainage, land values, etc., and the advice of growers, shippers, 
and others interested in the industry were considered. 

A study of taxation in 3Unnesota with particular reference to assess¬ 
ments of farm lands, B. CLARKn and O. B. Jesxess (Minnesota Sta, Bui, 
^77 (1931). pp. 42 , flps, Ji.—The sources of revenue, method of assessment, and 
method of equalization under the tax system of the State are described. Using 
3,655 sales of unplatted (farm) property recorded by the Minnesota Tax Com¬ 
mission during the period 1924-1927, analysis is made of the relation between 
Ufesessed and sale value of farms In each of the 6 districts into which the State 
was divided because of the wide differences in land values. Further analysis 
was made in each district for the period 1924-1927 and in 2 districts for the 
period 1914-1915 of the average ratios of assessed value to sale value with 
farms grouped according to acreage and value per acre. Similar analyses 
were made for platted (village, town, and city) property, using 1,662 sales 
(luring 1926 and 1927. Maps and tables are given showing, by counties, the 
taxes per $1,000 taxable value, the percentages of 1927 taxes uncollected Janu¬ 
ary 1, 1929. and the amounts and percentages of 1929 taxes uncollected in 
January, 1931. Some methods of remedying the delinquency situation are 
discussed, and some su^estions are made for improving the tax system. 

The general property tax furnishes nearly 80 per cent (76 per cent in 1930) 
of the total revenue of the State and 96.3 per cent of the local revenue. In 
1930 the general property tax was distributed as follows: Cities and villages, 
education 35.7 per cent, road and bridge 6.6, county (except road and bridge) 
10.2, local 40JL, and State 7.4 per cent; and townships, education 34.2 per cent, 
road and bridge 32.4, county (except road and bridge) 15.9, local 5.4, and State 
12.1 per cent The average ratios and ranges of ratios of assessed to sale values 
for the farm lands were for district 1, 92.3 per cent and from 26 to 205 per cent; 
district 2, 89.1 and 25 to 195; district 3, 90.3 and 35 to 195; district 4, 86.6 and 15 
to 205; district 5, 59.7 and 15 to 196; and district 6, 84.1 and 16 to 206. The 
differences between the average assessment of the highest and lowest value 
groups in the several districts were (1) 24.6, (2) 28, (3) 33.1, (4) 26,5, (5) 30.8, 
and (6) 51.6 per cent. 

Except for the tendency of the farms of less than 40 acres to have the lowest 
assessment percentages, there was no apparent bias in the percentage of their 
sale value at which different farms were assessed. Grouped on a basis of value 
per acre, the differences between average assessment percentages for the highest 
and lowest value groups of farms were for district 1, 43.8; 2, 62.8; 8, 62.2; 4, 
45.2; 5, 40.6; and 6, 79.3. The conditions in 1914r-1915 In the 2 districts studied 
were substantially the same as in 1924-1927. 

The study of platted properties showed that assessments of real estate in 
cities and villages are as much biased in favor of high value properties as are 
those in the rural districts and that there is fully as much inaccuracy. The 
i*ercentage of 3929 taxes uncollected in January, 1931, were 6.52, 4.03, 8.85, 
I3wl6k 22.26, and 9.64, respectively, in the C districts, being over 25 per cent in 
13 counties and 66.14 in 1 county. 



1932] AGEIOTJIiTUEAL. EOOSTOMIOS AISTD RTJEAIi SOCIOLOGY 883 

An analysis of l^lississippi iUvep traffic, 1918-1930, H, J. D. Sumneb 
(Jour. Land and Pul. Util. Boon., 8 (1932), A’o. 1, pp. 11--2S, figs. 5}.—Thls is a 
continuation of the article previously noted (E. S. R., 66, p. 685). It discusses 
the commodity charactertistics of the Federal barge line traffic, and makes 
comparisons of the kinds of freight handled by the railroads and barge line. 

Trncking livestock to South St. Paul, B. C. and E. A. JoHNso^’ {Jlinne^ 
soUi Bta. Bui. 218 (1931), pp. 31, figs. 11 ).—^This analysis is based upon records 
of the Union Stock Yards Company and livestock commission agencies in South 
St. Paul and information obtained from railroads and truck operators. Tables 
and charts are included and discussed, as are also truck rates, comparative 
costs of shipping by truck and rail, the convenience of marketing by truck, and 
the effect of trucking on cooperative associations. 

The percentages of livestock arriving by truck increased from 1.8 in 1920 to 
20.6 in 1930 for cattle, from 2.5 to 45.5 for calves, from 1.6 to 26.6 for hogs, 
and from 0.4 to 12 for sheep. In 1920, 94 per cent of all truck loads came from 
within a 75-mile radius and 67 per cent from within a 4o-mile radius. Prom 
1924 to 1929 the average haul for cattle increased from approximately 22 
to 47 miles, that for calves from 24 to 47 miles, that for hogs from 25 to 46 
miles, and that for sheep from 44 to 55 miles. 

The losses by truck per 1,000 head due to death and to crippled animals in 
1929 were for cattle 0.3 and 2.39, calves 0.65 and 0.41, hogs 0.62 and 1.49, and 
sheep 0.81 and 0.34, respectively. By rail the los'o'es were for cattle 0.29 and 
0.77, calves 3.29 and 0.98, hogs 1.66 and 2.9, and sheep 1.75 and 0.78, respectively. 
The losses by truck and by rail, however, are not directly comparable, as most 
of the rail hauls were longer both in distance and in time. 

Comparisons of the costs of marketing by truck and rail with a 40-mile haul 
showed that rail shipments cost 4.1 cts. per 100 lbs. less for hogs and 2.7 cts. 
less per 100 lbs. for cattle, no allowance being made for shrinkage. The rate 
structure in the case of trucks was found to be very unstable. Livestock truck¬ 
ing has also been responsible for many cooperative shipping associations in the 
area ceasing to operate. 

The supply side of the Xew York milk market, EL A. Ross (Yeic York 
Cornell St a. Bui. 521 (1931), pp. 151, figs. J^l ).—^ThLq study was made in coopera¬ 
tion with the New York Central Railroad with a view to analyzing the present 
supply of the New York milk market and determining the most economical 
means of meeting future requirements of that market. Records of 1,654 plants 
receiving milk from 66,870 farms were studied. Of the plants, 122 handled New 
York approved grade A milk. 603 New York approved grade B milk, 45 New 
York unapproved milk, 55 milk manufactui-ed in plants located on railroads, 
and 229 milk manufactured in plants located off of railroads. Records were 
available on all the plants for 1927, and on practically all of them for the 3-year 
period 1925-1927. Most of the tables and charts are for the year 1927. 
The principal data used as a basis for the study were (1) the total pounds 
of milk delivered monthly at each milk-ieceiving station or factory. (2) the 
number of farms from which milk was received, and (3) the percentage of fat 
in the milk. In addition, dairy-survey records on several thousand individual 
farms were available for more detailed study. 

Detailed analysis is made of the quantity of milk received per plant, seasonal 
production, seasonal surplus, geographical production, production by ftelght 
zones, and production along various railroads. Using the 1927 data and also 
data from 15,217 approved grade A and grade B farms for the period 1922- 
1928, analysis is made of the seasonal variations in the fat content of milk sold 
to the different types of plants and of that produced by summer, winter, and 
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intermediate dairies. Using data for the years 192^1930 from 250 milk plants 
receiving deli\erles from approximately 15,000 farms and data for 1908-1930 
from 45 plants receiving approved grades A and B milk, the trends in produc¬ 
tion, both total and seasonal, are analyzed. Using data gathered in surveys 
by inspectors and veterinarians covering 2,535 grade A and 1,817 grade B milk 
farms, the factors relating to the production of milk in 1927 are analyzed. 

Some of the findings of the study follow: Many of the country planis receive 
too small a quantity of milk for economical operation. Additional quantities 
may be obtained by closing unessential plants, by increasing the number of 
farms producing approved milk, and by increasing the average production per 
farm. The rapid expansion of the New York milk shed into manufactured milk 
territoiy during the past few years has resulted in a wide range in seasonal 
production which is poorly adapted to the seasonal demand of the fluid milk 
market. A slow shift in seasonal production would greatly increase the Novem¬ 
ber supply and decrease the amount of milk that must now be manufactured. 
The center of production of approved milk is now about 60 miles beyond the 
201-210 mile zone, on which prices are usually based, and will probably move 
totill farther from New York. A wide range in the average fat content of milk 
in various parts of the milk shed exists, largely because of the varying propor¬ 
tions of the different breeds of cows and of the earlier methods of paying for 
milk on different tests. Seasonal differences in the fat content are due largely 
to the seasonal freshening of cows. The downward trend in the test of milk 
appears to have been checked, but if an increase in fat content is desired some 
greater financial incentive than now obtains appears necessary. Production of 
milk per farm has tended upward for some years, but with numerous fluctua¬ 
tions due chiefly to prices received. The trend toward more winter production 
has been as rapid in summer-dairying regions as in winter-dairying regions, 
provided both regions received the same prices for milk. Prom a strictly 
market standpoint, earlier freshening of fall-freshening cows and later fresh¬ 
ening of spring-freshening cows would be desirable. 

The author in concluding states that the problem of supplying the Increas¬ 
ing demand for milk in New York has been met during the past few years by 
the conversion to fluid use of milk previously manufactured in plants or on 
farms, by stimulation of production, and by a shift in seasonal production. 
Since the first two methods Increase surplus during the greater part of the 
year, the best solution of the problem appears to be a gradual shift in seasonal 
fre<shening so that production will more nearly conform to seasonal demand. 
If this change is brought about propmrly, the present approved-milk ^ed is 
capable of supplying the New York market for many years to come.” 

The consumption of milk and dairy products in metropolitan Boston 
in December, 1930, P. V. Waugh (1931, pp. 27 ).—^This report, published by 
the Massa<fliusetts and New Hampshire Experiment Stations and the Massa¬ 
chusetts Department of Agriculture, cooperating with the New England Dairy 
and Pood Council, the New England Besearch Council on Marketing and Pood 
Supply, and the U. S. D. A. Bureau of Agricultural Economics, is based on a 
study of the records of monthly retail sales of milk, 1929 and 1930, of 6 urilk 
routes representative of high, medium, and low income districts of metro¬ 
politan Boston, and on a house-to-house survey made during the first two 
weeks of December, 1^0, of 2,879 families in metropolitan Boston. 

The data are analyzed to ^ow the effects of nationality, income, number of 
peroous In family, and of (hildrmi upon the consumption of Tniik, grades 
of milk used, and the drinking of milk; nationality income on the con- 
somptlcm of cream; and of nationality on the consumption of other dairy 
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products and butter substitutes. Other tables show the reasons given for 
using grade A milk and condensed milk and for drinking or not drinking miHc, 
the acquaintance of families with milk advertisements and the milk programs 
in schools, the sources of milk purchases, and the average weekly purchases 
and daily per capita purchases from different sources of supply by different 
nationalities. 

l^Iarketing Michigan beans, W. O. Hedrick (Michigan 8ta, Spec. Bui. 217 
(1931)t pp. 85, figfi. 12). —“This study tries to sketch the picture of the whole 
length of the bean marketing route from the farmer to the final consumer.” 
The data were gathered through interviews with middlemen and manufac¬ 
turers. The sections pertaining to elevators are based on data from a sample 
consisting of 19 independent, 19 farmers’ cooperative, and 9 line elevators 
selected at random, but representative of all parts of the bean belt of the 
State. The organization, equipment, and operation of levators, and the assem¬ 
bling, docking, storing, processing, grading, Inspection, etc., of beans by the 
elevators are discussed. Analysis is made of the different items entering into 
elevator handling costs for beans in 1928-29. The services of jobbers are 
described, and their sales practices and handling costs are discussed. Some 
analysis is made of jobbers’ prices, the trends in price, the spreads in prices, 
etc. Transportation costs on beans, the cannery outlet for Tinphig «-n beans, the 
marketing outlets for dry beans, and consumer demand for beans are described 
and discussed. 

The defects and weaknesses of the present bean marketing system are pointed 
out, and recommendations are made as to some steps in Improving the present 
situation. 

Crops and Markets, [January-February, 1932] (U. 8. Dept. Agr., Crops 
and Markets, 9 (1932), Nos. 1, pp. 40 , figs. 3; 2, pp. 4 I-S 8 , figs. 3). —^Included are 
reports, summaries, tables, charts, and notes of the usual forms. No. 2 also 
includes tables showing, by States, the number and value on farms. January 
1, 1920^1982. of different kinds of livestock, and the average monthly farm 
prices since 1910 of different kinds of animals, poultry, and their products. 

International yearbook of agiicultnral statistics, 1930-31 (Intematl. 
Inst. Agr. [Romel, Intematl. Yearbook Agr. Sfatis., 1939-31, pp. XJTZJX-f- 
828). —This is a continuation of the series previously noted (E. S. R., 64, p. 690). 
Tables have been added concerning stocks of cereals and index numbers of 
agricultural products in different countries. The tables are in English and 
French. 

American cooperation (Washington, D. C.: Amer. Inst. Coop., 1931, vols. 1, 
pp. XI+510, figs. 9; 2, pp. IV+516. figs. 15). —Included are the addresses and 
informal discussions presented at the seventh summer session of the American 
Institute of Cooperation, held at Manhattan, Kans.. June 1-27, 1981. Volume 1 
includes, among others, the following: 

National proUems of the cooperative movement. —^Developments in Coopera¬ 
tion Prior to Passing of Agricultural Marketing Act, by B. H. Hibbard 
(pp. 12-17); The Development of Cooperation in America Since the Bstablidi- 
ment of the Federal Farm Board, by B. Hood (pp. 18-27); National Organi¬ 
zation of Agriculture, by A. M, Hyde (pp. 28-85); Some Accomplishments of 
the Federal Farm Board, by J. C. Stone (pp. 35-51); Cooperation—^The Bead 
to Success, by A. Capper (pp. 52-66); A Plan to Control Agricultural Produc¬ 
tion, by V. Christgau (pp. 66-60); Agriculture’s Marketing Program, by L. J. 
Taber (pp. 61-66); Financial Structure of Cooperatives, by S. Reed (pp. 66-85); 
and Production Credit as Related to Cooperative Marketing, by B. Bngiund 
(pp. 85^). 
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EducaHonal relationships .—What the Smith-Hughes System May Bo, by 0. H. 
Lane (pp. 101-103): Relations of Coopertitives and Smith-Hughes Workers, by 
J. H. Pearson (pp. 104-108); Teaching Cooperation in South Dakota, by W. p. 
Beard (pp. 10^120): Cooperation between Schools and Marketing Organiza¬ 
tions. by R. Fife (pp. 120-125); Need for Cooperative Education, by E. A. 
O'Neal (pp. 125-138); and The Extension Service and Cooperation, by J. A. 
Evans (pp. 139-153). 

Cooperative pi/Wzr.'fi/.—Publicity for Coopera^tive Associations, by F. B. 
Nichols (pp. 157-159) : Source Materials for Copy in Cooperative Papers, by J. 
B. Harper (pp. 160-163); Problems of Editing Copy, by J. W. Cummins (pp. 164- 
166); Financing the Cooperative Paper Exclusively through the Cooperative’s 
Treasury, by K. Hinshaw (pp. 167-172); Financing the Cooperative Paper 
Largely through Advertising, by G. B. Latham (pp. 173-176); Extending Circu¬ 
lation beyond the Cooperative's Membership, by V. C. Sherman (pp. 177-180) ; 
Some Problems Involved in the U^e of Second Class Mailing Privileges, by B. 
McDaniel (pp. 180-190): Relations between Cooperative Papers and Farm 
Papers, by T. C. Richardson (pp. 190. 191); What the Member Wants in the 
Cooperative Paper, by R. D. Tomlinson (pp. 192. 193); Publicity Plans of Cot¬ 
ton Cooperatives, by J. H. Caulfield (pp. 194-196); Cooperative Papers as 
Viewed by an Outsider, by R. I. Thackrey (pp. 196-198); and Problems 
Involved in Using the Radio, by L. L. Longsdorf (pp. 199, 200). 

Cottony citrus fruit, and grapes .—^The Federal Farm Board: Operating in 
Cotton, by R. H. Montgomery (pp. 203-211); Adjusting the Supply of American 
Cotton to World Demand, by C. 0. Moser (pp. 212-219); Lessons from the 
Merchandising of Citrus Fruit, by P. S. Armstrong (pp. 219-228); and The 
California Grape Control Plan, by S. W. Shear (pp. 229-248). 

Marketing dairy products, —^The Progress of Cooperation Among Dairy Farm¬ 
ers, by C. W, Holman (pp. 251-263); Possibilities of Adjusting Dairy Production 
to Dranand, by H. A. Ross (pp. 263-278); A Program for a Milk Shed, by D. 
N. Geyer (pp. 279-2S7); and by J. H. Mason (pp. 287-293); Marketing 
Problems of Producers Supplying Condenseries, by R. A. Peterson (pp. 293- 
305); Price Policies during Tears of Depression, by W. H. Bronson (pp. 
306-317 ): Price Policies in the Depression, by H. B. Denllnger (pp. 218-329); 
Price Policies of Milk Associations, by I. W. Heaps (pp. 329-385) ; Coordi¬ 
nation of the Marketing of Butter and Other Processed Dairy Products, by T. 
G. Stitts (pp. 385-341); Selling Dairy Products to Chain Stores, by A. J, Mc¬ 
Guire (pp. 342-346); Differences in Marketing Products in an Intensive Dairy 
Section and in a General Farming Region, by A. W. Seamans (pp. 346-353); 
CoUective Bargaining of Butterfat, by F. A. Gougler (pp. 353-362); When, 
Where, and How to Start a Cooperative Creamery, by P. L. Betts (pp. 363- 
365); When, Where, and How to Start a Cooperative Creamery, by A. J, 
McGuire <pp. 366-371); Improving the Quality of Creamery Products in the 
Northwest, by J. R. Brown (pp. 372-377); When, WTiere, and How to Organize 
a Fluid Milk Marketing Association, by A. D. Lynch (pp. 377-384); and Im¬ 
proving the Quality of Creamery Products, by O. Hanson (pp. 385-391). 

Cooperative marketing of eggs and poultry.—The Merchandising of Eggs and 
Poultry, by S. D. Sanders (pp. 395-403); Factors Determining Success in 
Marketing Midwest Poultry and Eggs, by F. G. Peters (pp. 403-407); Problems 
of Manbership Relations, by C. C. Edmonds (pp. 407-416); A Poultry Marketing 
Program for the Midwest, by A. WiUardson (pp. 416-434); How the Coopera¬ 
tive Can Assist in the Consumption of Eggs, by R. V. Hicks (pp. 434, 435); 
and Factors Involved in Improving the Efficiency of Cooperative Marketing of 
Poultry and Eggs, by B. W. Benjamin (pp. 436445). 
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Cooperative potato marketing, —^E3xperience of the Kaw Valley Potato Mar¬ 
keting Association, by J. Haney (pp. 44&-460) ; Experience of the Colorado 
Potato Growers Exchange, by W. P. Heppe (pp. 461-475) ; New Merchandi«?ini? 
Problems of Potatoes, by H. L. Robinson (pp. 476-481) ; and Intersectional 
Cooperation and Production Control, by P. R. Taylor (pp, 481-493). 

Volume 2 includes the following: 

Cooperative livestock marketing. —^Possibilities of Adjusting Livestock Produc¬ 
tion to Demand, by C. B. Denman (pp. 3-12); An Evaluation of the Livestock 
Marketing Work of the Federal Farm Board, by B. G. Nourse (pp. 12-18); 
Can the Flow of Livestock to Market Be Stabilized? by C. G. Randell (pp. 
18-28) ; The Effect of Tracking on Local and Terminal Livestock ^larketlng, 
by H. H. Hulbert (pp. 29-46); Possibilities of Controlling Trucking Through 
Local Associations, by A. B. Kies (pp. 46454); Possibilities of Controlling Live¬ 
stock Trucking Through Regional or Terminal Associations, by S. Meik-^i (pp. 
64-64); Cooperative Concentration Plants, Their Advantases and Limitations, 
by B. Elijah (pp, 65-74) ; How the Livestock Cooperative or Terminal Market 
Is to Coordinate with Concentration Point Development, by S. R. Guard (pp. 
75-91) ; Relation of Direct Marketing to the Determination of Prices, by P. L. 
Miller (pp. 92-115); Problems of a National Livestock Marketing Association, 
by P. O. Wilson (pp. 116-129); Financing Livestock Feeder Operations, by 
C. A. Stewart (pp. 126-134) ; and New Methods of Merchandising Meat 
Products, by F. M. Simpson (pp, 134-139), 

Problems of grain cooperaVves, —^An Evaluation of the Grain Program of 
the Federal Farm Board, by O. B. Jesness (pp. 143-159) ; Possibilities of Ad¬ 
justing Wheat Pioduction to Demand, by E. J. Bell, Jr. (pp. 166-172) ; Func¬ 
tions of Local Elevators in Storing Grain—Wheat, by L. E. Webb (pp. 172- 
180); Handling Pood Grains in the Local Elevator, by F. Robotka (pp. 180- 
208); Cash Sale Through the Cooperative, by H. E. Witham (pp. 208-214); 
Storage for Deferred Sale by Members, by W. J. Kuhrt (pp. 215-220); Sea¬ 
sonal Pooling, by E. R. Downie (pp. 221-228); Operations of Cooperative Line 
Elevators, by J. Manley (pp. 228-241); Relations with Members, by W. L. 
Stahl (pp. 241-251); Legal Phases of the Grain Cooperatives, by S. Reed 
(pp, 251-254); and Operating Problems in a National Cooperative Grain Mar¬ 
keting Organization, by G. S. Milnor (pp. 254-262). 

Problems of cooperative uool marketing. —^An Evaluation of the Cooperative 
Wool Program, by M. R. Benedict (pp. 265-286); The Set-Up of the National 
Wool Marketing Corporation, by J. B. Wilson (pp. 286-297); Policies in 
Making Payments to Members, by J. H. Lemmon (i^p. 298-301); Selling Wool 
Through a National Organization, by M. Staff (pp. 302-809); and Relations 
of Regional Wool Marketing Organizations to Members, by W. M. Ross (pp. 
309-313); and by L. B. Palmer (pp. 314-316). 

Cooperative purchasing. —^Accomplishments in Cooperatively Supplying Oil 
and Gas, by I. H. Hull (pp. 319-324); A Cooperative Buying Service for 
Local Oil Associations, by H. A. Cowden (pp. 325-338); Cooperative Purchas¬ 
ing and Mixing of Feeds, by S. D. Sanders (pp. 339-347); and by Q. Reynolds 
(pp, 347-359); Credit Problems Resulting from the Handling of Sidelines in 
Local Cooperatives, by G. E. Metzger (pp. 360-373); and Handling Sidelines 
by Local Units of Central Cooperatives, by A. H. Lauterhach (pp. 373-379). 

Mutual Insurance. —^Tbe Insurance Needs of Agriculture, by V. N. Valgren 
(pp. 383-396); and by H. G. Keeney (pp. 397-402); Nature and Extent of 
Mutual Insurance, by H. P. Cooper (pp. 463^6); Meeting the Cooperative 
Needs for Insurance, by J. J. Fitzgerald (pp,* 417-424); Mutual Property 
Insurance, by 0. E. Hurst (pp. 425-437); Mutual Casualty Insurance, by 
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X M. Baton (pp. 488-454); and Prevention of Losses, by M. P. Lathy (pp, 
454r465}. 

The social and economic areas of Yates County, New York, H. F. Dobn 
{Kew York Cornell Bta. Bui. o29 {1981). pp. 52, figs. 10).—This study is one of 
a series undertaken to discover the factors determining the structure and 
the area of communities and the influence of large villages on small villages 
and of cities on villages. Data were gathered during the summer of 1828 
regarding churches, business firms, professional people and tradespeople, or¬ 
ganizations, types of communication, and institutions in Yates County. The 
agriculture, communication and transportation facilities, and population of 
the county are described. The village service areas of different economic and 
social agencies are shown graphically and discussed. Tables are included and 
discussed showing the changes in the number and kinds of business and manu- 
factuidng firms, 1900, 1816, and 1928, and professional people and trades¬ 
people, and types of communication and institutions, 1929, and the number of 
each by kinds or types in villages of different classes according to population. 
Analysis is made for 1929 of the number and kinds of organizations and 
institutions, membership, program of work, etc. The possibilities of larger 
community areas in the county are discussed. 

POODS—HTTffiAIT ITOTBITION 

Use of com and com products in the home ( U. 8. Dept. Agr., Bur. Home 
Eoon.^ 119811, pp. [l]-f-9).—This is a mimeographed classified list of annotated 
references to the literature on the preparation and uses of corn oil, sugar, and 
sirup; the canning and drying of sweet corn; recipes for corn and com prod¬ 
ucts ; and miscellaneous studies on the composition and nutritive value of corn. 

New uses for the sweet potato: Sweet potato Jelly, G, A. Shttet (Ten¬ 
nessee 8ta. Circ. 43 (1932), pp. 2),—Directions are given for the use of cuU 
sweetpotatoes in making a jelly which is said to be excellent The juice is 
prepared by boiling the washed but unpeeled potatoes with an equal weight of 
water until soft, mashing them in the cooking water while still hot, and filtering 
through a double thickness of cheesecloth, squeezing out as much liquid as 
possible. In making the jelly, 4 measuring cupfuls of the Juice are used with 
6% cupfuls of sugar, the Juice of an average sized lemon, and 1 cupful of 
commercial pectin. The juice and sugar are boiled for 7 minutes (or until the 
temperature of the liquid reaches 218® F.), with frequent stirring, the lemon 
juice and pectin are added, and the boiling is continued for another 8 minutes 
or until the liquid again reaches 218®. After removal from the heat the juice is 
allowed to stand for 1 minute and is then skimmed, poured into jeUy glasses, 
and sealed with paraffin in the usual way. 

Tropical and oriental vegetables, fruits, and nuts: Proximate compo¬ 
sition, G. Adams and C. Chatfield (U. 8. Dept. Agr., Bur. Home Econ., Home 
Boon. Bibliog. 7 (1931), pp. —This is a mimeographed collection of 64 

annotated references on the proximate composition and in some instances the 
calcium, phosphorus, and iron content of oriental vegetables, fruits, and nuts. 

General properties of some tropical and sub-tropical fruits of Florida, 
O. D, Abbott (FloHda Sta. Bid. 237 (1931), pp. 32, figs, d)*— Tropical and sub¬ 
tropical fruits grown more or less extensively in Florida are discussed from 
the standpoint of composition, general diaracteristics, and food value, the 
fruits b^ng classified as flavor fruits including guava, maugo, loquat, orange, 
and pineapple and food fruits Including avocado, fig, banana, and persimmon. 
The data on composition have heen compiled from many sources, as far 
as possible analyses of fruits grown in Florida. Hitherto unpublished data 
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Include analyses by B. W. Euprecbt of tbe asb of Florida-grown oranges, 
tangerines, and grapefruit and by A. L. Stabl of a number of varieties of 
Florida-grown avocado. Tbe avocado analyses include average values for 60 
samples of mature fruit of tbe Guatemalan race iPersea amerioam) of tbe 
Eagle Bock and Wagner varieties, 25 of tbe West Indian race (P. amerioana) 
of tbe Trapp and Waldin varieties, and 25 Collinson and 35 Lula varieties of 
hybrids Peraea spp. Tbe greatest variation in composition was in tbe fat 
content, which ranged from 7 per cent in tbe Waldin variety of tbe West 
Indian race to 23 per cent in tbe Wagner variety of tbe Guatemalan race. 
Tbe range in other values was moisture from 68 to 83 per cent, sugar from lA 
to 1.9, protein from 1.2 to 1.6, and ash from 1 to 1.8 per cent. Tbe principal 
factors thought to influence tbe fat content are tbe variety, stage of maturity, 
and cultural conditions. 

A considerable portion of tbe text is devoted to a discussion of tbe hygiene 
of fruit, with tbe conclusion that “ in tbe main tbe value of fruit in tbe diet 
depends upon its bulk, upon tbe mineral salts, starches, glucosides, sugars, and 
other substances present, upon its refreshing, appetizing, and laxative qualities, 
and upon its vitamin content.” 

A list of 26 references to tbe literature is appended. 

The food value of oranges and grapefruit, D. B. Jones (U. 8f. Dept Agr,, 
Bur, CJiem, and Boils, [19S1], pp, —^A mimeographed summary of 

information, with 36 references to the literature. 

Honey cookery, C. Leeby (N, Dak. Agr. Col. Ext. Giro, 108 (1931), pp, 12, 
figs. 6). —This is a collection of tested recipes for tbe U!&e of honey in ginger¬ 
bread, muffins, biscuits, cakes, cookies, custards and other des^^erts, candy, and 
jelly. 

Calcium and phosphorus content of Alabama v^etables, E. B. Bishop 
(Alalama 8ta. Rpt. 1931, pp. 49, 50). —^In this study of tbe influence of variety, 
age, soil type, and fertilizer treatment on the calcium and phosphorus content 
of vegetable greens, wide variations were found in tbe content of each of the 
elements in different samples of a given vegetable. These variations have been 
found “(1) to be greater on tbe basis of dry weight than of edible portion, (2) 
to Indicate a tendency toward an inverse calcium and phosphorus relationship, 
(3) to be slight with variety except that American varieties of turnip greens 
have a higher calcium content than Japanese varieties, (4) to be little In¬ 
fluenced by age, (5) to be much affected by weather conditions, (6) to be 
influenced by the soil and fertilizer treatment Turnip tops and tendergreen 
have a higher calcium and phosphorus content than Chinese cabbage.” 

Distribution of manganese in foods, W. H. Peterson and J. T. Skinner 
(Jour. Nutrition, 4 (1931), No. 3, pp. 419-426).—This paper, supplementing an 
earlier one by Lindow and Peterson (E. S. B,, 58, p. 290), reports manganese 
analyses of 83 food materials. The method of preparing the samples was 
tbe same as in the previous study. The manganese was determined by tbe 
periodate method, using tbe technic of Davidson and Capen noted on page 800 
for samples containing 0.1 mg. or more, and the authors* modiflcation (B. 
S. B., 65., p. 12) for samples containing very small quantities of the element. 

Arranged in descending order of manganese content, the 12 classes of foods 
represented in the foods analyzed were nuts; cereals and their products; 
dried legume seeds; green leafy vegetables; dried fruits; .roots, tubers, and 
stalks; fresh fruits; nonleafy vegetables; animal tissue; poultry and poultry 
products; dairy products; and flsh and sea foods. 

From the standpoint of the quantities of these food groups entering Into the 
ordinary diet, it is coxisidered that cereals and their products contribute 
most to the supply of manganese, followed by fruits and vegetables. In regard 
to the requirement for manganese, the authors state that **only when the spe- 
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eific function or functions of manganese in the animal body have been uncovered 
and tile amount needed daily for proper nutrition ascertained, can it be said 
that a given diet is adequate or deficient in tliis element In view of the 
fairly high concentration of the elemait in cereals and their products as well 
as in fruits and vegetables, it appears unlikely that ill effects from inadequate 
amounts of manganese will result so long us these classes of food materials 
contribute thtir i)rt‘sent share to the total food intake.” 

The effect of diet on the manganese content of milk, A. R. Kjbmmebeb 
and W. R. Todd (Jour, Biol. C7iem.j 94 (1931), Xo. 1, pp. 317-331 ).—^Following 
essentially the same method as in previous studies by Elvehjem, Heriln, and 
Hart on the effect of adding iron (E. S. R., 57, p. 92) and by Blvehjem, 
Steeiibock, and Hart on the effect of adding copper (E. S. B., 62, p. 892) 
to the ration of dairy cattle upon the content of these elements in the 
milk, the anthors have demonstrated that the manganese content of milk 
produced by cows on a normal ration was not increased when sufiScient 
manganous sulfate was added to the ration to Increase the manganese intake 
fivefold. The manganese content of goat’s milk was increased very slightly 
by the addition of manganous sulfate in amounts sufficient to increase the 
manganese intake fivefold to tenfold. 

The milk produced by cows on a normal ration contained approximately 0.03 
mg. and goat’s milk approximately 0.082 mg. per liter. 

Nutrition in health and disease for nnrses, L. F. Coopek, E. M. Basbeb. 
and H. S. Mitchell {Philadelphia and London: J. B. Lippincott Co., 1930, 3. 
ed., rev., pp. TUI+574* 103 ).—^This book is a revision of the volume noted 

previously (E. S. R., 60, p. 891). 

Basal metabolism standards: A statistical comparison of their predic¬ 
tion values, R. L. Jenbuns (Jou7\ Nutrition, 4 (1931), Xo. 3, pp. 305-321, figs. 
3).—The principal conclusions drawn from this statistical comparison of the 
prediction values of various basal metabolism standards iu use at the present 
time are essentially as follows: 

For the clinical application of any basal metabolism standard there should be 
available the mean basal luetabolibm, determined under the same conditions, 
of 25 or more normal individuals of the same locality. The Dreyer standards, 
based upon observed weight, appear to have the greatest advantages and the 
least disadvantages, but in all border-line or doubtful cases the metabolic rate 
should be calculated by more than one standard, with due allowance for the 
differences in mean levels of the standards used. 

Determination of basal metabolism of the albino rat from the insensible 
loss of weight, J. A, Gbeene and IL P. Lxjce (Jour. Nutrition, 4 (1931), Xo. 3, 
pp. 871-318, fig. 1 ).—^An apparatus has been developed for determining the in¬ 
sensible loss in weight of rats and used for the purpose of calculating basal 
metabolism, as suggested by Johnston and Newburgh for human beings (E. 
S. E., 66, p. 792). At an environmental temperature of from 25 to 31® 0., the 
heat lost by vaporization of water averaged 28.81 per cent of the basal heat 
produced, with a maximal variation of 13.3 per cent. “ Under these standard 
conditions the respiratory quotient of the albino rat is about 0.72, and the 
water of vaporization is approximately 100 per cent of the insensible loss of 
wei^t. Insensible loss of weight per hourXO.oSX 100/26X24 equals calories 
per 24 hours.” 

The basal metabolism of Oklahoma women, 0. M. Coons (Amer. Jour. 
PAptioZ., 98 (1931), Xo. 4> pp, 692-697, fig. 1 ).—The basal metabolism studies 
conducted on women students at the Oldahoma Agricultural and Mechanical 
Oolle^ noted from a preliminary report (B. S. R.. 64, p. 789) have been ex¬ 
tended to a total of 101 subjects whose ages ranged from 17 to 36 years. The 
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greater number were from 18 to 25 years of age and their w'eights fell within 
±10 per cent of the Wood standards. 

The average values for the entire group were 1J245 calories per 24 hours, 
32.6 calories per square meter per hour, 22.5 calories per kilogram of body 
weight, and 7.7 calories per centimeter of height per 24 hours. The average 
calories per square meter per hour, using the height-weight formula, were 
33.2 per cent below the Du Bois and 10.1 per cent below the Harris-Benediet 
and Dreyer predictions. The individual values for calories per >quare meter 
per hour in the 17-, 18-, and 26- to SlO-year-old groups and in 92 per cent 
of the entire number fell within a range of ±10 per cent from the averages 
of the respective age groups in which the subjects belonged, and a ±15 per 
cent range included aU but 1 of the 101 subjects^ The individual values in 
86 per cent of the 18-year-old group and 71 per cent of the entire number 
were below the —10 per cent limits and 37 per cent below the —15 per cent 
limits of the Du Bois standards. 

Slightly higher values were obtained for the 25- to 29-year-old group than 
for the others. This group consisted of advanced nutrition students of the 
junior and senior years. To determine whether or not the higher values 
might represent a more select group, a comparison wa.s made of the average 
calories per square meter per hour of 39 advanced nutrition students and the 
same number of nonnutrition students of the same ages, 20 to 29 years, but 
of varied academic standing, all being within ±15 per cent of standard 
weight. The averages by season for the group of nutrition students were 
consistently higher than for the other group, and this difference was shown 
even more clearly by distribution graphs for the two groups. 

The results are thought to emphasize the inapplicability of present stand¬ 
ards to southern women and the fallacy of basing standards intended for 
general application on observations of single homogeneous groups. 

Basal metabolism in relation to nutritional status, C. Coo:^s {Amer. 
Jour, PhysioL, 98 (1981)^ Ko. 4, pp, 698-108, fig. i).—^Basal metabolism studies 
are reported for 38 overweight and 80 underweight women students at the 
Oklahoma Agricultural and Mechanical College. The subjects were from 17 
to 28 years old and with weight extremes of —29 to +102 per cent of the nor¬ 
mal according to the Wood standards. “The overweight women tended to 
metabolize at a higher rate, the underweight at a lower rate, whether ex¬ 
pressed as total calorie.*?, calories per centimeter, or calories per f^qmxe meter, 
and the reverse was true when heat production was expressed as calories per 
kilogram. 

“The effect of undernutrition and ovemntiltion tended to manifest itself 
even when the weight variations were slight, between 10 and 15 per cent above 
or below the average. The magnitude of the basal metabolism deviation 
tended to increase with the weight variation, but not in the same proportion. 
The basal metabolic rates In 84 per cent of these eases were within the ±10 
percentage range, 94 per cent within the ±15 when compared to averages per 
square meter for Oklahoma women.” 

Phenomena of retarded growth, A. H. Smith (Jour. Xnfrition, 4 (1981), 
No. S, pp. 427^442),—This review, which is based largely upon the investigations 
of the author and various associates, is presented under the headings methods 
of retarding growth, resumption of growth, change in body form, weight and 
composition of bones, changes in organs, effects upon the blood, and induence 
on b^avior. A bibliography of 25 titles is appended. 

Food intake in pregnancy, lactation, and reproductiTe rest in the 
hnTnATi mother, 0. F. Shuxebs, X. G. Hact, E. Donelson, B. Nims, and H. A. 
Hunbchee (Jour. Nutrition, 4 (1981), No, 3, pp. 399-410) .—This report contains 
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a record of the caloric, protein, fat, carbohydrate, calcium, and phosphorus 
intake at intervals during an entire reproductive cycle of the three subjects 
of the extensive investigation of metabolism during the reproductive cycle 
(E. S. R *4 63, p* 48S) and of human milk flow (E. S. R., 64, p. 94). The die¬ 
taries were entirely self-chosen and included the foods the women liked and 
thought to favor milk flow. 

In all cases there was a greatly increased food consumption during lacta¬ 
tion. The average daily caloric Intake of the three subjects during pregnancy 
and lactation, respectively, were 3,300 and 4,200, 2,900 and 4,500, and 2,600 
and 3.800 calories. The average percentage increases in various food essen¬ 
tials for the three subjects were calcium 77, phosphorus 73, carbohydrate 68, 
energy 60, fat 67, and protein 54 per cent. There was a slight decrease in 
food consumption toward the end of pregnancy, but no constant decrease near 
the end of lactation. The average consumption during the post-lactation 
period was approximately the same as during pregnancy.^ 

The total amount of food eaten and the proportion of various food constitu¬ 
ents selected by each of the women varied considerably from day to day. No 
seasonal differences in food selection were evident. 

The influence of diet on the motor and trophic functions of the colon 
in rats, F. Habgeeaves, A. A. Fletcher, and W. H. Dickson (Boy, Soc. Canada, 
Trans., S. ser., {IBBl), Sect V, pp. 1B7, 198, pis. 3).--The observation that 
in patients with chronic arthritis, suffering from colonic atony to an extreme 
degree, partial or complete restoration of tone was brought about by diets high in 
vitamin B and low in carbohydrate led to a laboratory Investigation of the 
factors inducing changes in the tone of the colon. Xoung rats on the Chick and 
Roscoe vitamin B-free diet were given vitamins B, and Ba in the form of dried 
brewer’s yeast and vitamin Bs in the form of autoclaved yeast in varying 
amounts. In a few cases the carbohydrate content of the diet was Increased 
from 60 to 80 per cent. The condition of the colon of each of the rats was 
examined periodically by the injection of a suspension of barium sulfate by 
rectum while the animal was under an X-ray screen. 

The tone of the colon was best when dried yeast was given In amounts of 
between 3 and 5 per cent. Loss of tone was noted to an increasing degree follow¬ 
ing decreases in the amount of yeast and consequently of vitamin Bi, but was 
evident even when vitamin Bi was given in amounts considerably greater than 
the minimum dose for the prevention of beriherL This is thought to indicate 
that the loss of tone of the colon is a much more sensitive index of lack of vita¬ 
min Bi than is the appearance of beriberi symptoms. Althou^ vitamin Bi de¬ 
ficiency is thought to be the principal factor in decreasing the tone of the colon, 
an insufficiency of vitamin Bz and excess carbohydrate are both thought to 
increase still further the loss of tone. 

The calcium content of the body in relation to that of the food, H. C. 
Sherman and L, R Booheb (Jour. Biol. Chem., 9S (1991), Bo. 1. pp. OS-^IOS, 
fig. i).—This investigation supplements an earlier one of Sherman and BLacLeod 
(E. S. B., 64, p. 693). In addition to a further study of the c^cium storage in 
rats raised to definite ages on the two diets of wheat and milk used in the previ¬ 
ous study, a series of experiments was conducted in which calcium was made the 
sole significant variable in diets consisting of artificially purified nutrients, to¬ 
gether with enough natural food to insure gainst deficiencies of possible 
unknown growth essentials. 

In both series of experiments the total calcium in the bodies of the growing 
animals varied in accordance with the calcium content of the food, but in the 
a n imals which were kept on the diets to middle-aged adult life the percentages 
of calcium were approximately the same regardless of the wiIpItiiw content of the 
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diet Ttie animals in the second series grew at practically the same rate on each 
level of calcium intake and all appeared outwardly to be well nourished, although 
chemical analyses showed a low calcium content in the bodies of those receiving 
the smaller amounts of calcium. 

The findings are discussed with reference to the earlier studies of Sherman 
and Hawley (E. S. B., 48, p. 463) on calcium retention in children. It is con¬ 
cluded that “ the calcium-poor condition of body in children may coexist through¬ 
out much or all of the period of growth, with normal increases of height and 
weight and w’ith every appearance of good health as indicated by physical 
examination.” 

Further observations on the relation of calcinm and phosphorus intake 
to the hypercalcemia and hyperphosphatemia induced by irradiated ergo- 
sterol, J. H, Jones and M. Rapopokt (Jour. Biol. Chem., 98 (1981), No. 1, pp. 
153-166, figs. 3). —^An extension of the studies noted previously (B. S. B., 65, 
p. 194) to much larger doses of irradiated ergosterol has led the authors to 
conclude that irradiated ergosterol is capable of mobilizing calcium from stores 
in the body as well as from the intestinal tract. This view is contrary to the 
earlier view (E. S. R., 66, p. 96) that the sole source of calcium is the food 
and not tlie body tissues. 

Studies are also reported on the absorption of calcium and phosphorus from 
the intestines of dogs following the administration of salts of these elements 
alone or combined and with and without irradiated ergosterol. 

[Vitamin studies at the Alabama Station] (Alabama 8ta. Bpt 1981, pp. 
25-89, 42-45). —^Progress in various phases of the investigation of the factors 
composing the vitamin B complex (E. S. R., 65, p. 494) is noted as follows: 

Histological technique for tissues of the rat. C. 0. Prickett (pp. 25, 26).— 
Suggestions are given for histological technic, including fixatives, methods of 
dehydration, clearing, embedding, and staining best suited to certain tissues 
of the rat (liver and kidney). Of particular significance is the use of a 
vacuum desiccator for fixation, washing, and dehydration and a Cenco vacuum 
drying oven for embedding. Necessary precautions are discussed, and the 
vacuum and time required for the various steps in the procedure are tabulated. 

Relation of basal diets to the pathology of rats receiving an insufficient supply 
of vitamin G, C. O. Prickett (pp. 26-29).—^Variations in the site and intensity 
of pathological changes in rats on three vitamin O-deficient diets are described. 
The three diets were as follows: Diet 2 B—purified casein 18, salts 3.7, agar 1, 
cornstarch 70.3, butterfat 5, and cod-liver oil 2 per cent; diet 8 G—^purified 
casein 18, salts 4, agar 1, and sucrose 77 per cent, with 0.1 cc, of cod-liver oil 
per rat per day; and diet 10 Q—casein 82, salts 7, agar 1,8, and lard 59.2 per 
cent, with 0.1 cc. of cod-liver oil per rat per day. The external lesions were 
most severe on diet 2 B and the internal on diet 10 G, with the lesions on diet 
3 G Intermediate between those on the other two diets. 

Studies on hydrocephalus occurring in rats on experimental and stock diets. 
0. O. Prickett (pp. 29, 30).—^A hydrocephalus of unknown origin, first observed 
in rats which had been on a vitamin G-defident diet for approximately 20 
weeks, Is described in detail. The condition was later traced back three gen¬ 
erations to a single female. There was no outward evidence of hydrocephalus 
in the rats observed, but marked gross and microscopic changes in the brain 
tissues. 

JSIffect of pH value upon stability of vitamin G, W. D. Salmon (pp. 30, 81).— 
To test the theory that the inactivation of vitamin G by alkali, as noted in a 
previous report (B. S. B., 65, p. 492), might be a reversible reaction, yeast was 
extracted with 51 per cent (by weight) alcohol and the extract concentrated 
in vacua One fraction of the concentrate was adjusted to pH 6B and dried on 
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cornstarch according to the usual method and three other fractions adjusted to 
pH 2.4, 9.7, and 0.7, respectively, and autoclaved at from 120 to 124® C. for 4 
hours. One of the fractions originally adjusted to pH 9.7 was then brought 
to pH 2.5 and digested at 95 to 100® for 4 hours. All three of the fractions 
were then brought to pH 6.8 and dried on cornstarch in the same manner as the 
first fraction, which served as the control. All four preparations were tested 
for vitamin G at levels of 75 and 150 mg., respectively. The customary technic 
was followed with the two basal diets 2 B and 3 G, as described above. 

The greatest gains were in the control group and the group receiving the 
yeast adjusted to pH 2.4. The alkaline extract was not improved by subse¬ 
quent acid treatment. 

The results are thought to support the conclusion that autoclaving is more 
destructive to the g^o^\’th-p^omoting function of vitamin G in yeast extracts 
under alkaline than acid conditions and to indicate as well that the inactivat¬ 
ing reaction is not reversible. 

Attention is called to the ob^^en^ation that in all experiments in which yeast 
extracts have been subjected to various treatments marked stimulation of 
food consumption and consequent gains in weight take place in the first week 
of feeding the extracts, in some instances the gains being greater than for the 
entire six weeks following. The author is of the opinion that, whatever the 
cause, the gains made during the first week after feeding the test material 
should be disregarded in evaluating the vitamin G potency of the material. 

The occurrence of several cases of scaliness in the feet and tails even on 
the diet containing 5 per cent of butterfat and 2 per cent of cod-liver oil is 
noted as of significance. 

Siymptomaiology of receiving varying tow levels of yeasty W. D. Salmon 
(pp. 31-33).—^The possibility suggested earlier (B. S. R., 60, p. 596) that vita¬ 
min G consists of two substances or groups of substances, one of which supports 
growth over a period of six weeks or longer but does not prevent the occur¬ 
rence of certain forms of dermatitis and ophthalmia, and the other prevents 
pellagralike lesions, has been subjected to further study, with the conclusion 
that ” the relatively heat-stable fraction, vitamin G, may itself contain a rel¬ 
atively labile and a relatively stable fraction. The relatively labile fraction 
Is apparently related to the prevention of certain forms of eye and skin 
lesions in the rat. Such a hypothesis is apparently in line with our previous 
findings that when extracts of yeast or plant leaves are concentrated and sub¬ 
jected to certain chemical procedures, their growth-promoting properties may be 
largely retained ^vithout a comparable retention of their ability* to prevent 
certain so-called pellagralike symptoms.” 

Autoclaving yeast in a moist condition is thought to be less destructive to 
the relatively labile dermatitis-preventing factor than is heating the yeast in 
dry form in an electric oven. 

Rats on casein diet develop a condition resembling the egg^chite syndrome 
of BoaSf W. D. Salmon (pp. 33-35).—A condition similar in many of its aspects 
to the egg-white syndrome of Boas (E. S, R., 57, p. 788) and of Parsons (B. S. 
R., 65, p. 489) has been observed in rats receiving casein as the sole protein. 
The condition was first produced to a marked extent in rats on a vitamin 
A-free diet of casein IS, agar 1, Osborne and Mendel salt mixture 4, and sucrose 
77 per cent, with a medicinal cod-liver oil to furnish vitamin A The casein 
had been extracted four times with boiling alcohol. The condition was repro¬ 
duced on the same diet with casein which had been extracted with acidulated 
water, dried, and heated to 130® for 48 hours. Heated yeast or dried Yegex 
in doses of from 160 to 200 mg. was protective, as was a dose of 500 mg. of 
yeast heated for 45 hours at from 130 to 140®. 
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The gross symptoms, -which are described in detail, are considered to re¬ 
semble more closely those of human pellagra than the irregular cases of derma- 
ritls -^rhich occur in rats deprived entirely of vitamin G. Sufficient vitamin 
G to produce considerable initial gains in weight is thought to be necessary 
before the condition can be produced. “-To supply sufficient vitamin G to 
meet this requirement without at the same time supplying enough of the other 
protective factor to prevent the occurrence of the dermatitis presents a serious 
problem until a chemical procedure for an approximately q-oantitative sepa¬ 
ration can be developed.” 

Belutioii of viiajtiin B to carMiydrate metaholUni, G. A. Schrader (pp. 35- 
39).—^This progress report discusses the selection and standardization of the 
procedures for comparisons of the blood sugar and glycogen release or forma¬ 
tion following the administration of d-glucose or ?*-lactic acid to normal and 
vitamin B-deficient rats and pigeons, and summarizes -without specific data the 
general observations noted. The evidence thus far obtained is thought to 
indicate “no serious defect in the glycogen formation or glycogen liberation 
stages in the vitamin B-deficient animal.” 

The effUsacy of fats in decreasing the vitamin B-requiretneni of pigeons and 
rats, W. D. Salmon and J. G. Goodman (pp. 42, 43).—^In this progress report it 
is noted that lard, previously shown to be effective in decreasing the vitamin B 
requirements of rats (E. S. E., 65, p. 494), is effective in the same manner in 
pigeons. Of two samples of lard of the same brand and presumably the same 
grade, one proved more effective than the other in delaying the onset of poly¬ 
neuritis. The more effective sample appeared to be a softer lard than the 
other. 

Continuing the study of the vitamin B-sparing effect of various fats on rats, 
the authors found butterfat fed at a level of 59J2 per cent of the diet less 
effective than lard at the same level. When rats receiving the diets containing 
this amount of lard became depleted of their stores of vitamin B, the charac¬ 
teristic symptoms of B deficiency appeared with regularity as compared with 
the usual deaths from inanition without characteristic signs of beriberi of rats 
on high carbohydrate-vitamin B-free diets. 

The conclusion is drawn that although the vitamin B requirement of pigeons 
and rats is significantly less on a high fat than on a high carbohydrate diet, 
there is a definite requirement for this factor even on diets containing as much 
as 59.2 per cent of fat. 

An improved method for extractioji of vitamin B from a fullefs earth ad¬ 
sorbate, W. D. Salmon (pp. 43-45).—^In the method described the fuller’s earth 
adsorbate of vitamin B is washed with 20 cc. of water per gram, followed by 
20 cc. of so per cent (by weight) alcohol containing 5 per cent glacial acetic 
acid, and is then extracted at 60 to 65® with a solution prepared by adding 6 
cc. of pyridine and 10 cc. of glacial acetic acid to 84 cc. of 80 per cent alcohol. 
After 8 extractions with 5 cc. of solvent per gram of adsorbate 20 per cent, and 
after 16 extractions 13 per cent of the activity remains in the solvent The 
extract is further concentrated by evaporating to a sirup and treating In five 
stages with increasing concentrations of alcohol. The final fraction, which is 
soluble in absolute methyl or ethyl alcohol, retains 75 per cent of the activity 
of the original adsorbate. 

The curative pigeon method of Klnnersley and Peters was found to indicate 
twice the potency for vitamin B fractions that was indicated by the author’s 
protective method. Although the apparent potency of a given preparation, as 
determined by the curative method, appeared to be affected by the amount of 
vitamin B administered, sufficiently accurate results for use in following the 
fractionatioii of an extract were obtained when the standard adopted was the 
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mlidintiin amount of the substance required per day to produce a cure lasting 
from 3 to 5 days. 

Attention is called to a peculiar incoordination of the muscles of the wings 
and l^s of pigeons on which several curative tests had been tried. This con¬ 
dition, while not yielding immediately to vitamin B therapy, responds to con¬ 
tinued treatment after from 18 to 21 days and is cured within the next week 
or two. “ One may raise the question if it is not only in such cases as these 
that actual nerve lesions occur. The rapidity of the cure which follows the 
administration of vitamin B in cases of acute beriberi in pigeons is entirely 
incongruous with the idea of the symptoms being due to a degeneration of 
nervous ti'=isue.” 

The vitamin A, B, C, and G content of Sultanina (Thompson Seedless) 
and 3Ialaga grapes and two brands of commercial grape Juice, E. P. Dan¬ 
iel and H. E. Munsell (Jour, Agr. Research [Z7. /Sf], (1932), No. 1, pp. 59-- 

70f figs, 7).—The materials tested included fresh Sultanina (Thompson Seed¬ 
less) and Malaga (Vifia 'clnifera) grapes and two brands of commercial grape 
juice. No. 1 a mixture of juices from Flame Tokay and Zinfandel varieties. 
V, vinifera, and No. 2 the juice from Concord grapes, V, lahrusca. 

In the vitamin A tests the method of Sherman and Munsell was followed, 
with vitamin D furnished by the irradiation of the basal diet. The vitamin B 
and Q tests were carried out by methods similar to those of Chase and Sherman 
(B. S. B., 66, p. 410) and Sandels (B. S. R., 61, p. 693), respectively. For vita¬ 
min C both the method of Sherman, LaMer, and Campbell and that of H6Jer 
(E. S. R., 67, p. 295) were followed. Photographs of sections of the incisor teeth 
of the guinea pigs used in the Hdjer technic are given and explained. 

Vitamin A was found to he present in small but measurable quantities in 
both varieties of grapes, but not in either Juice. Vitamin B (antineurltic) was 
present in fair amoimts in both varieties of grapes, the maximum gains in 
weight occurring on 5 and 6 gm. daily of the grapes. In all cases the growth 
curves reached a maximum between the sixth and seventh week of the test, 
after which there was a consistent loss in weight. This is thought to suggest 
the possibility that another growth essential was absent and that the cessation 
of growth marked the depletion of reserve stores of this factor. Vitamin B 
was present in small quantities in juice No. 2 but not in No. 1. 

There was no evidence of vitamin 0 in either juice, the first being tested by 
the Sherman method and the second by the Hbjer method. Quantities as high 
as 16 gm. of the fresh grapes proved insufficient to afford complete protection 
of the teeth in the H5jer method. Of the two varieties, the Sultanina contained 
the greater amount of vitamin C, 15 gm. affording approximately the same 
protection as 2 cc. of orange juice. 

The Sultanina grapes contained a small but s^nlficant amount of vitamin G. 
When fed in 6 gm. daily portions, an average gain of 13.7 gm. for the entire 8 
weeks resulted. There was no evidence of G ki the Malaga grapes or in either 
brand of juice. 

Piet as a prophylactic agent against puerperal sepsis, with special refer¬ 
ence to vitamin A as an anti-infective agent, H. N. Gseex, D. Piwdae, G. 
Davis, and E. Mellanty (Brit, Med, Jour,, yo. 3691 (1931), pp. 595-^598).—The 
authors report statistically significant differences In the morbidity records fol¬ 
lowing childbirth of a group of 275 women receiving a vitamin A concentrate 
during the month previous to delivery and a group of 85 women from the same 
clinic not receiving this treatment. The increased resistance to infection in 
the treated group is thought to afford convincing evidence that vitamin A has 
a prophylactic as well as therapeutic (B. S. R., 62, p. 294> effect against puer¬ 
peral eeptlcemia. 
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The method of action of vitamin A Is suggested by two observations on rats, 
noted briefly. One is that the infective foci found in fluimflig following vitamin 
A deficiency are particularly prominent In the sQuamous, columnar, and ciliated 
epithelium. This is considered of special significance in that “ puerperal sepsis 
is primarily an invasion of the epithelium of the generative organs by patho¬ 
genic bacteria.” The second observation is that in a large proportion of pre^ 
nant rats deprived of vitamin A chronic sepsis develops in the generative tract, 
while control pregnant rats or virgin rats on a complete diet are usually not 
affected. 

In conclusion the authors emphasize the importance in antenatal welfare 
work of providing diets rich in natural sources of vitamin A, and recommend 
the use of cod-liver oil or concentrates of vitamin A and D only when dietary 
measures can not be followed for economic or other reasons. 

Puerperal infection and dietary deficiencies {Lancet [London], 19S1, il. 
No. 16f pp. 805, 806). —In this editorial comment on the report noted above, 
previous literature on vitamin A as an antiinfective agent i*. reviewed briefly, 
as weU as this most recent contribution to the convincing evidence of the im¬ 
portance of vitamin A as a prophylactic against puerperal infection. Attention 
is called to the deficiency in vitamin A of the diet of many people in England 
and the particular need of an abundance of this vitamin during pregnancy. 

Effect of Titamins A and D on resistance to infection, L. C. Boytvton and 
W. L. Bbadfokd (Jour. Nutrition, 4 (1981), No. S, pp. S23S29, figs. S).—Two 
groups of 4-weeks-old rats were transferred from an adequate stock diet to 
vitamin A-free and rachitic diets. Half of the animals in each group receivc^l 
no supplements and the other half cod-liver oil and irradiated ergosterol, re¬ 
spectively. Representatives of each group were inoculated intraperitoneally at 
different times with the bacillus of the mucosus-capsulatus group previously 
found by one of the authors (B. S. R., 60, p. 689) to be of common occurrence 
In the suppurative lesions of the respiratory tract in vitamin A-deficient rats- 
Observations were made of each animal’s reaction to the infection and of the 
post-mortem findings. Those surviving the infective dose were killed 10 days 
later for examination. 

In the group on tlie vitamin A-deflcient diet, 1 animal survived the infection 
and 22 died in an average time of 10 hours after the inoculation. Of the 33 
controls receiving the same diet and cod-liver oil, 6 lived and 17 died in an 
average of 81 hours. Susceptibility to the Infection was evident in those 
inoculated after only 4 weeks, although the animals were apparently in healthy 
condition at the time and were growing at a rate nearly equal to those receiving 
cod-liver oil. In the group of vitamin D-deficlent rats 7 lived and 16 died, and 
of the controls receiving irradiated ergosterol 7 lived and 15 died. The survival 
periods averaged 24 hours for the rachitic and 34 hours for the control animals. 
Differences between the two groups were evident only In those animals which 
had been at least 8 weeks on the deficient diet, at which time rickets was well 
advanced. 

The early susceptibility to infection of the animals on the vitamin A-deficient 
diet is considered of especial clinical significance as indicating that althou^ 
classical signs of vitamin A deficiency, such as xerophthalmia, are rarely seen 
in this country, “ it is quite probable that relative degrees of vitamin A defi¬ 
ciency exist, predisposing the individual to various types of infection.” 

Is vitamin A an anti-infective agent? (Jour. Amer. Med. Assoc., 97 (19S1), 
No. 17, pp. 1229, 1280).—In this editorial comment, which is based chiefly on 
tbe studies of Boynton and Bradford noted above, attention is called to previous 
^ lach of cogent evidence that vitamin A can cure infections when the barrier 
of the mucous membranes has been passed or that it can prevent or cure In- 
115495—82-T 
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fpctioBS that enter the blood stream. That is why Cramer [E. S. E., 63, p. 793] 
and others have opposed the use of the expression ‘ antilnfective vitamin.* 13i6 
newer studies pave the way for the possibility, however, that vitamin A may 
after aU do more than maintain the physiologic defenses of the mucous 
membranes.” 

Vitamin B deficiency, dental caries, and tonsillar enlai^ement: A clini¬ 
cal investigation of some late effects of rickets, H. M. M. Magbl&.t {Lancet 
ILondonH, 1931, II, Nc. 23, pp, I2a(W235).—This Investigation was undertaken 
by the author, with the collaboration of S. F. Rose, to obtain evidence for or 
against the theory that dental caries in school children is due mainly to a 
deficiency of vitamin I) in the first years of life. Two groups of children from 
6 to 10 years of age were selected for dental examination, one composed of 46 
ctildrexiL who had had definite rickets in infancy and early childhood and the 
other of 40 children from the same social class who had been under observation 
at the same hospital at the same ages as the rickets group, but who at that 
time had ^own no evidence of rickets. In the dental examination the main 
points considered were hypoplasia and crowding of the permanent teeth, the 
extent of caries at the time of examination, and the number of teeth already 
extracted for carles. 

In the rachitic group 10 children showed hypoplasia of the permanent teeth 
as Against 1 of the control group. In spite of this difference the extent of 
caries was not significantly greater in the rachitic group than among the con¬ 
trols. The extent of crowding of the permanent teeth and of caries in the 
temporary teeth was likewise found to be about the same for both groups, and 
there was no appreciable difference in the tendency to the development of 
enlarged tonsils or enlarged cervical glands in the rachitic group. 

In the opinion of the author “ the very similar incidence of dental caries 
shown in those children who had had rickets and in the controls strongly sug¬ 
gests, if it does not prove, that D deficiency in infancy and early childhood, 
with consequent hypoplasia of the permanent teeth, is not the main factor in 
determining the incidence of dental caries. Such a deficiency may be one 
among a variety of etiological factors, but if it were the predominant causative 
factor then the incidence of caries in our rachitic group should have been far 
greater than among our controls. The investigation throws no light on the 
question whether or not D deficiency in later childhood is a determining factor 
in the development of caries at this time.” 

HOME mSAQEllEEST ASB EQXnFHENT 

Itelationship of the farm home to the faz'm business, L. A. Studlet 
(Minnesota Sta, Biih 279 (1931), pp, 2}, This report is based on in¬ 

formation secured from farm management records of two so-called “ detailed 
cost routes ” over the period 1920-1924. One of these routes was in Cottonwood 
and Jackson Counties and the other in Steele County. The complete report of 
the farm management study in the latter county has been noted from Technical 
Bulletin 44 <E. S. B., 57, p. 2S5). Prom the records available, which averaged 
22 families for each route, data pertaining to home management were ob¬ 
tained concerning (1) the farm produce used by the farm family, (2) the 
contribution uf the family to the form and of the farmer to the house¬ 
hold, and (31 the income available for family living. The size of the families 
was calculated in terms of adult equivalent as used by the division of farm 
management and agricultural economics. In calculating the money value of 
farm products, the prices for which the commodity could have been sold in 
the local market were used. 
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The data showed that practically all of the milh, eggs, and potatoes, and 
much of the meat used by the families studied were supplied by the farm. 
The average daily consumption of these products per adult equivalent for the 
families in the Steele County and Cottonwood-Jackson County routes, respec¬ 
tively, were milk 0.79 and 0.43 qt., meat 0.46 and 0.48 lb., eggs 0.94 and 0.94, 
and potatoes 1.02 and 0.84 lbs. The butter consumption averaged 0.15 and O.ll 
lb. per adult equivalent per day, but only 8 per cent of the families on the first 
route made their own butter as compared with 75 per cent of those on the 
other route. Pork and poultry were produced for home consumption on prac¬ 
tically all of the farms, but few of the farmers produced any lamb, mutton, 
or veaL 

In determining the contributions of the family to the farm and the farmer 
to the home, records for the Steele County route alone were used. The items 
considered imder the first head were cleaning dairy utensils, other dairy work, 
poultry, other livestock, and all other work. In calculating the time spent on 
these tasks the hours were calculated on a man-equivalent basis, but even on 
this basis the total number of man-equivalent hours of work per farm con¬ 
tributed by the women and boys and girls under 19 years of age constituted 14.5 
per cent of the total. Cleaning dairy utensils and work with poultry con'^tituted 
the chief farm activities of the women. The average time expenditure each 
day for the 5-year period was practically 0.71 hour for poultry, 0.55 hour on 
dairy utensils, and about 0.22 hour on the other types of work, a total of 1.48 
hours. The distribution of time of the boys aged from 9 to 18 years was 0 96 
hour on chores with cows. 0.79 hour on crops and miscellaneous farm work, and 
0.16 hour on other livestock and poultry, totaling a little less than 2 adult- 
equivalent hours. The time spent by girls from 11 to 18 years of age on farm 
labor was almost negligible, probably because they were chiefly occupied with 
work inside the home. As against the time spent by women and boys on farm 
activities, totaling about 3,5 hours a day, the time contributed by the farmer 
and hired help to activities directly concerned with the interests of the family 
considered under the headings gardening, furnishing fu^ hauling groceries and 
supplies from town, and other miscellaneous work averaged only a little more 
than 0.5 hour a day. 

The money available for family living was calculated as the net cash income 
available from the operation of the farm business. The yearly average for the 
Steele County route was $1,900 and for the outer route $1,301. The range In 
both routes was from “$1,025 to $7,475, with 84.8 per cent of the families in the 
range of from $800 to $1,600 and 23.6 per cent from $1,600 to 32,400. In addi¬ 
tion to these money values the farm families bad the use of the dwelling, the 
personal use of the automobile, and the farm produce used for home consump¬ 
tion. The estimated values of the farm dwellings ranged from $282 to $8,000 
with an average of about $1,926, and the farm investment ranged from $11,250 
to $60,000, with an average of $26,000. 

anSCELlAlTEOTrS 

Forty-second Annual Report [of Alabama Station, 1931], M. J. Fun- 
chess ET An. (Alabama 8ta. Bpt 1931, pp. 56, fig. J).—This contains the organ¬ 
ization list and a report on the work and publications of the station for the 
fiscal year ended Jnne SO, 1931. The experimental work not previously reported 
is for the most part abstracted elsewhere in this issue. 

Birectory of field activities of the Bureau of Plant Industry (77. 8. Dept. 
Apr,, Misc. Pub, 129 (1931), pp. IV+120),—A revision of IVIiseellaneous Publica¬ 
tion 64 (E. S. B., 62, p. 699). 
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Delaware College and Station.—^Harry Hayward, director of the station 
from 1906-1919, as well as professor of agriculture from 1906-1908, professor 
of animal husbandry from 1908-1918, dean of the department of agrleultiire 
from 1907-1919, and director of extension from 1915-1919, died at Devon, Pa,, 
May 4 at the age of 63 years. A native of New Xork State, Dean Hajnvard was 
a graduate of Cornell University in 1894 (M. S., 1901) and had also studied at 
the University of Minnesota, Hamelin Dairy School in Germany, University 
College of Heading (England), and the Harvard Medical School. He had been 
a staff member of the Pennsylvania and New Hampshire Colleges and Stations, 
as^aistant chief of the Dairy Division, U. S. Department of Agriculture, and 
organizer and director of the department of agriculture at the Mount Hennon 
Boys’ School. In 1919 he served as director of the college of agriculture of the 
A. E. F. University at Beaune, France (B. S. K., 41, p. 101). Since 1920 he 
had been agricultural adviser of the N. W, Ayer and Son, Inc., advertising 
agency. 

Florida Station.—W, W. Henley has been appointed assistant veterinarian, 

Cornell University.—^A new bam has been built for the sheep department, 
housing 250 ewes and providing space for hay and grain storage. The old 
dairy barn, located nearby, has been remodeled for housing the experimental 
flock, accommodating 125 feeder lambs and a like number of ewes. 

North Carolina Station.—^Two incubators of 30,000- and 5,000-^g capacity 
and other equipment with a total estimated value of over $5,000 have been 
dtmated for experimental work with poultry. 

South Carolina Station .—A new substation, known as the Clemson College 
Truck Experiment Station, has been established in Charleston County for ex¬ 
perimental work with vegetables. A tract of 67 acres, located seven miles south 
of Charleston on U. S. Highway No. 17, has been deeded to the county for the 
use of the substation, and the county has appropriated $10,000 for buildings 
and equipment. The main office and laboratory bnilding is nearing completion 
at a cost of $5,000, and a deep well water supply with pressure system is being 
installed at a cost of about $800. Two projects in cooperation with the U. S. 
Department of Agriculture are being conducted, one with the Bureau of Plant 
Industry on bean diseases and the other with the Bureau of Entomology on 
truck crop insects. 

West Virginia University .—A new curriculum, designed to fit the agricul¬ 
tural student for farm life or for the professional and business fields, is to 
become effective with the fall term of the university. All candidates for the 
baccalaureate degree will follow for the first two years a uniform schedule, 
which includes courses in the sciences which are fundamental to agriculture, as 
well as certain specified courses in agriculture. During the remaining two 
years the student is permitted a choice of one of four curricula—agricultural 
economics, animal industry, plant industry, and teacher training. Certain 
basic courses in animal husbandry, dairy husbandry, and horticulture are re¬ 
quired in each of these curricula. Provision is made also for the student who 
may wish to pursue a rather broad program of electives during the last two 
years. 
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Zackerkandl, P., 606. 
Zwaluwenburg, R. H. Tan, 
t 164. 

I Zwick, W., 466. 




INDEX OF SUBJECTS 
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Abaca root knot, 746. 

Alaw atoTj life history and habits, 567. 

Abies coneolor twig canker, notes, 643. 

Abortion—see also BaoiUus abortus. Bac¬ 
terium abortusj and Brucella abortus, 
bacilli and Bacillus paratyphosus, iden¬ 
tification, 70« 
control, 371; N.H. 71. 
control and eradication, methods of 
segregation, 469. 

control, breeding principles and blood 
test in, 174. 

control by nonTiralent vaccine, Mich. 
178. 

diagnosis, test-tube agglutination test 
for, Minn. 176. 
in cattle, Wash.Col. 771. 
in cattle, blood reactions and breeding 
records, correlation, 572. 
in cattle, control, Idaho 270; IlL 270; 
Mo. 871. 

in cattle, atiostions on, 174. 
in cattle, swine, and sheep, papers on, 
466. 

in cows on different rations, induced, 
871. 

in rabbits, 472. 
in swine, control, Mo. 371. 
in swine in Denmark, 668. 
notes, P.B. 272, 

rate and Brucella agglutination re¬ 
action, Mich. 175. 

relation to interherd transfer of cat¬ 
tle, 174. 

vaccination with live cullures, Tex. 
69. 

Abntilon, self-sterility in, 143. 

Aoanthocorie scabraior, Monomics, 7S8. 

Accessoxy food fhctors, see Titaxnins. 

Acconntiiiig, farm, see Parm accounting. 

Acetic acid treatment of tobacco beds, ef¬ 
fect, Ky. 146. 

AcHutrutes armatus, biology and control, 
Pa. 766. 

Acid phosphate, see Superphosphate. 

Acidosis of pregnant ewes, 171. 


Acids— 

amino, see Amino acid, 
organic, for differentiation of Salmo¬ 
nella puUorum and 8. galllnarum, 
376. 

organic, in plant tissues, determination, 
801. 

Acorns, tannin in, state and rOle of, 319. 
Acrldidae in Siberia, zonal and ecological 
distribution, 847. 

Acrotomopus atropunctellus in Argentina 
sugarcane, 855. 

Actinomyces, decomposition of hemicellu- 
loses by, 10. 

Actinomyces necrophorus, notes, Mont 773. 
Actinomyces sp., notes, Del. 548. 
Actinomycosis, studies, 468. 

Aotinanema rosae, notes, 152. 

Adalis bipunctata, see Ladybird beetles. 
Adrenal glands, isolation of carotene from, 
607. 

Aedes aegyptij see Yellow ferer zaosQnlto. 
dedophronus eohinatus affecting almonds, 
558. 

Aegeria exitiosa, see Peach borer. 

Aegilops and Trltlcum hybrid, inheritance 
in, 322. 

Agaricus oampestris^ decomposition of ma¬ 
nure by, 316. 

Agaves as fiber plants, 427. 

Agricultural— 

dub, first boys* and glrls\ tablet com¬ 
memorating, 500. 

commodities, international and domes¬ 
tic, theory of prices, 287. 
crisis, 285. 

economics, extension program in, BL 

686 . 

education —also Agricultural 
schools. 

Congx'ess, International, annonnce- 
ment, 699. 

vocational, papers on, 483. 
engineering, see Engineering, e 
experiment stations^ see Experiment 
stations. 
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Agricultural—Continued. 

extension, see Extension. 

.Tournal of Britisli Guiana, notes, 500. 
joumds, new, 309, 300, 700, 800. 
labor— 

costs, lU. 2Si». 

efllciency in planting and har- 
ve&tlng, Conn.Storrs 185. 
in Europe, scientific organization, 
284. 

requirements in farming, 382. 
^vagcs, index numbers, Ohio 477. 
maciiineix— see also Combines, 
for planting oats, Ala. 874. 
for weed control, 583. 
life of, Ohio SO. 

operation on terraced laud, Wash. 
Col, 777. 

technic, hi.ndbook, 379. 
treatise, 673. 

outlook charts, U.S.D.A. 285. 
outlook for Illinois, £1L 785. 
products— 

cost of production, see speoiflo 
crop's, 

marketing, see Marketing, 
prices, Index numbers, Ohio 82, 
477, 670. 

received in trucks on Columbus, 
Ohio, wholesale market, 384. 
regions of North America, 382, 881. 
research program, fundamentals, 288. 
schools, evening, on marketing, organ!* 
zation and teaching procedure, 289. 
schools, high, dormitories for, Miss. 
294. 

situation, N.r.Comell 078. 
statistics, international yearbook, 885. 
statistics of California, index to State 
sources, n.S.D.A. 189, 

Agriculture— 

American, graphic summary, I7.SJD.A. 
477. 

Americas, trend, 586. 
and George Washington, list of anno* 
tated references, tr.S.D.A. 191. 
animal enemies of, treatise, 158. 
Canadian, trends in, 285. 

Department of, «cc United States De¬ 
partment of Agriculture, 
electricity in, see Electricity, 
in Canada, manual, 484. 
in warm regions, experiment stations 
and Institutions dereloping, 88. 
in Washington, effect of cSlmate, 809. 
mechanization, factor in labor displace¬ 
ment, 585. 

relation to electricity, 379, 

•eientlfie, BaiUibre^s eneycilopaedia, 288. 
waste products, utilization as humus, 
treatise, 318. 

ApHiueJK 

aee Blzch borer, bronie. 
ommssMs rubleola, control, Mich. «i6. 
JigrMmem offresUs, ecology and control, 
345. 

Ag ro n nwle leseizdi, H.CL 027. 


Agronomic research at Landsberg, Prussia, 
629. 

Agrotis, see Cutworms. 

Air temperature, effect of wave length trans¬ 
formations by clouds, 207. 

Alabama Station, report, 899. 

Alaska Stations, report, 695. 

Albumin, egg— 

nutritive properties, effect of desicca¬ 
tion, 588. 

thick and thin, distribution of solid 
matter in, Calif. 368. 
vitamin B in, Ill. 296. 
watery, Wash.Col. 767. 

I Alcohol— 

as fuel for tractor engine, effect of 
variable compression ratio, 878. 
gasoline, and kerosene as fuel for 
tractor engines, 876. 
method for determining soil moisture, 
204. 

Aleyrodidae of India, 850. 

ATffllfn — 

and timothy hay for cattle, compari¬ 
son, Va. 667. 
ash, effect on calves, 867. 
bacterial wilt resistant varieties, Colo. 
639. 

breeding. 326; Idaho 220. 
composition and growth, effect of fer¬ 
tilizers, 815. 
culture, Ky. 131. 

culture experiments. Ark. 525; Idaho 
220; Tex. 27. 

effect of phosphorus; Hont. 426. 
effect on yolk color, Idaho 260. 
feeding value for pigs, W.Va. 564. 
fertilizer experiments, Ark. 525; Del. 

526; Miss. 730; Ya. 627. 
fields, weeds in, 481. 
hardiness studies, 731. 
hay and corn meal, metabolizable en¬ 
ergy and net energy values, 763. 
hay, energy value, N.H. 65. 
bay, feeding value, Iowa 168. 
hay, feeding value for calves, Idaho, 
264. 

hay for fattening steers, Mont 857. 
Irrigation experiments, Idaho 220 ; 
WaA.CoL 730. 

leaf meal, bone-building value for pool* 
trjr Pa. 261 . 

leaf meal, effect on production, hatch- 
ability, and fertility of eggs. Ark. 
566. 

monc^ph, 427. 

opthnum soil reaction, Del 526; W.Va. 
528. 

Peruvian, production test, PJEL 223. 
production, survey, CaBl 478. 
protelxis. biological value, Wash.CoL 
762. 

resistant to bacterial wilt, notes, 
Idaho 2S5. 

root rot resistance in, Tex. 43. 
seed crop, harvesting, HIdL 182. 
source of seed tests, W.Va. 528L 
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Alfalfa—Continued. 

spring seeding, Tenn. 822. 
stand and yield, correlation, 225. 
stands, different practices on. Ark. 
626. 

stem bligbt, notes, 147. 

V. soybean hay for milk production, 
W.Va. 668. 

variety tests, Alaska 626; Del. 526; 
Idaho 220; Miss. 730; K.Dak. 131; 
Tex. 27; Va. 627; Wash.CoL 730. 
weevil, notes, Idaho 244. 
yields, W.Va. 528. 

Algae, green, manganese requirement, N.Y, 
Cornell 622. 

Alkali soils— 

physical character, effect of replaceable 
sodium, Utah 117. 
reclamation, P.B. 209. 

Alkaloidal plants, medicinal principles in, 
variations, 412. 

Alkaloids, phytophysiological studies, 19. 
Allahabad Agricultural Institute, India, 
notes, 499. 

AUiutn eehoenoprasum, host plant of mil¬ 
dew, N.T.Comell 640. 

Almond trees, Aedaphronua eohinatua af¬ 
fecting, 558. 

Altemaria — 

hraasloae on Brussels sprouts, notes, 
147. 

herculea, notes, 147. 
spp., notes, 752. 

Aluminum— 

in food plants, 193. 

lake of alizarinsulfonic add, 508. 

lake of aurintricarboxylic acid, 508. 

replaceable, in soils, 417. 

sulfate, effect on blueberries, Con. 827. 

welding technic, 281. 

Amaranth in food color mixture, quan¬ 
titative estimation, 508. 

American— 


, Ammo’Phos, preparation and properties, 
U.S.D.A. 213. 

Ammo-Phos-Ko, preparation and properties, 
U.S.D.A. 213. 

Amylflse activity, effect of thiocyanates, 
' 710. 

> Amyo&oma cMXonia, introduction into Ha¬ 
waii, 448. 

Anabaaia aphylla, neonicotine in, 448. 

‘ .Analysis— 

chemical, magneto-optic method, 803. 
microgravimetrlc, improved technic, 
803. 

^ precise, microscopic examination of 

I precipitates as aid, 504. 

Anaplasmosis— 

notes, P.R. 272. 

I of cattle not transmissible to man, 408. 
j prenatal infection in, 572. 

studies, Tex. 69.. 

Anaatrepha fraterculua, see Prnlt fly, West 
t Indian. 

I Anatomy, pathological, compendium for 
; veterlnarlaus, 467. 

, Anax parthenope as intermediate host of 
Proethogonimua putadhkowaHi, 867. 

I Anoyloatoma catxinitm^ two strains, egg 
I production, 669. 
j Anemia— 

development on raw or pasteurixed 
milk, Ohio 689. 

I in pigs, 668; Ill. 270. 

» in rats, control, Ill. 270, 

in suckling pigs, prevention, N.Y.Cor' 
. nell 658. 

j nutritional— 

and hemorrhagic, in rats, effect of 
I copper and iron on hemoglobin, 

295. 

effect of feeding sorghum and 
* sugarcane sirups, 295. 

i effect ou size of heart, 195. 

j optimum mineral supplements for, 


Institute of Cooperation, addresses and , 697. 

discuBsionB, 885. ^ studies, Go. 794; Miss. 793. 

Sodety of A^nomy, meeting, 98. pernicious— 


Soybean Association, proceedings, 530. ' 
Amino add molecule, zwitterion constitu- ( 
tion, 109. j 

Amino nitrogezt— 

apparatus, improved dedgn, 114. 
in small samples of blood, determina¬ 
tion, 310. 

AzDinonia-~ 

compounds, effect on crops, N.J, 617. 
in rain water, 812. 

Ammonium'—— 

chloride, preparation and properties, 
U.S.D.A. 218. 

citrate solution, solubility of phos- | 
phates in, 406. i 

nitrate^ preparation and properties, 
U.S.D.A. 218. 

sulfate, preparation and properties, 
U.S.D.A. 218. 


effect of brain diet, 394. 
relation to disorders of digestive 
tract, 797. 

Anemic debility, chronic, in sheep, treat¬ 
ment, 372. 

Anglosperms, chromosome numbers in, 25. 

Animal- 

breeding —aee alao apeoiflo animoZa. 
research in United States, survey, 
128. 

cells, germ, correlation of cytoplasmic 
storage and early growth stages, 
Ho. 824. 

diseases—aee alao apecifla diseases, 
and parasites in Kansas, 866. 
in Burma, 174. 
in New South Wales, 866. 
in northern Bhodesla, 666. 
in Philippines, 4C7, 


143816—82-i 
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Animal—Continaed. 
dlsease8>-contlniiod. 

in Porto BicOf P.B. 272. 
in Tanganyika, 866. 
in Uganda, 467. 
fats, tee Fats. 

hnblmndry, genetics applied to, 467. 
husbandry, relation to veterinary 
science, 466. 

metabolism, perspiration as factor, 
N.H. 65. 

nutrition studies, Wash.CoL 762. 
shelters, heating and ventilation, N.Y. 
Cornell 671. 

work accomplishment, measurements in 
agriculture, 676. 

Animals —see also Cattle, Livestock, Mam- 
mnls. Sheep, etc, 

domcblic, pathological anatomy, text- i 
book, 369. ^ j 

farm, feeding and nutrition, treatise, 
559. 

feeding, scientific, 467. 
iniuriOQs to agriculture, treatise, 153. 
irradiatiou, compared with irradiation 
of plants, 595. 

laboratory, lactation studies, N.Y.Cor- 
nell 663. 

naturalized in California, 753. 
wild, epidemic diseases among, 666. 
Anopheles —see also Malaria and Mos¬ 
quitoes. 

laiTiclde, use of Paris green for» 351. 
AneplocnemUt phasiana, bionomics, 7^. 
Anorexia— 

characteristic of lack of vitamin B 
complex, 93. 

development, effect of administration 
of large amounts of water, 198. 
in children, raw basic feeding in, 589. 
in dogs, rdle of vitaxnin Bi in, 692. 
Antagonism, bacterial, studies, 124. 

Antestia degenera, bionomics, 758. 
Anthelmintics, test for sheep parasites, 773. 
Anthocoris muscular, notes, Tex. 51. 
Anthonomw-^ 

grandis, see Boll weevil 
gttadrigiblHu, see Apple cnrcnlio. 
signatus, see Strawberry weevil. 
Anthracnose, see apecifio host plants. 
Anthrax— 

notes, P.B. 272. 

prevention of dissemination, 466. 
symptomatic, see Blackleg. 

Antlgastra eataJaunaUs, new parasite of, 
559. 

Antigen, new, for rapid whole blood test 
for pnllorum disease, 276. 

Antineuritic vitamin, see Vitamin. 
Antirachitic, see also Blckets end Vita¬ 
min D. 

sntastance, crystalline^ 9. 

Atttlseorlnitic, see Scorry. 

Anttofiszlwtlc vitamin, see Vitamin C. 


Antiseptics, methods of testing, official, 
U.S.DJL. 713. 

Ants— 

in dw^lings, notes, Mich. 154. 
in lawns, control. Ill. 245. 
poisons and control methods, Arlz. 
358. 

red harvester, control, U.S.D.A. 159. 
white, see Termites. 

Anuraphis roseus, see Apple aphid, rosy. 
Aphaereta mnscae, notes, Ill. 246. 
Aphelench/us fragariae, notes, Fla. 446. 
Aphlcldes, new, tests, 156. 

Aphid fauna of America, first papers on, 
850. 

Aphldldae of Illinois, 850. 

Aphids— 

control on apple trees, Va. 553. 
role in transmission of potato leaf 
roll, 360. 

woolly, resistance of certain root¬ 
stocks to. physiology, 849. 
Aphiochaeta spp., biology and control, Pa. 
766. 

Aphts — 

}>ras8icae, see Cabbage aphid. 
go68ypii, see Cotton aphid. 
persicae, see Peach aphid, green. 
pomi, see Apple aphids, 
spp., notes, 350. 

Apiaries, inspection, Tex. 51. 

Apiculture, see Beekeeping. 

Apoplexy, parturient, see Milk fever. 
Apparatus— 

air Jet hydrocyanic acid sprayer, 758 
chemotropic, description, 248. 
desiccating, for determining dry 
weight of wool, 858. 
for artificial drying of hay, 583. 
for continuons extraction of liquids, 
308. 

for destructlYe oxidation of organic 
matter, 504. 
for detecting tin, 506. 
for determination of carbon dioxide, 
506. 

for estimation of amino nitrogen, im¬ 
proved design, 114. 
for extraction of biological products, 
610. 

for growing plants under controlled 
environmental conditions, 724. 
for horticultural experiments, 332. 
for improved mlcrogravimetrlc analy¬ 
sis, 803. 

for intermittent production of ocone, 
620. 

for measuring adhesiveness of dry 
powder insecticides, 654. 
for measuring water In snow, Utah 
117. 

for microanalysis of gases, 603. 
for temperature and hnmi^ty control, 
345. 
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Apparatus—Continued. 

for uniform percolation and automatic 
collecting device, 208, 

Improved gause-plate column, 803. 
simplified respiration, modification, 
404. 

.'ppetite— 

effect of vitamin B, 93. 
loss of, see Anoresda. 

Apple— 

and Alaska crab hybrid, Alaska 632. 
and thorn-leaf skeletonizer, 448. 
aphid, rosy, ovicides for, N.Y.State 

551. 

aphids, control, N.T. State 652; W.Va. 
553. 

bitter pit in Australia, studies, 4-15. 
bitter pit, studies, 147, 840. 
black root rot, studies, Va. 544. 
blotch, notes, 147. 
blue mold, cause, Wash.CoL 745. 
curculio, control, 448. 
curculio, notes, N.Y.State 552. 
drought spot, notes, N.Y.Comell 640. 
fire blight bacteria, vascular penetra¬ 
tion of fruit tissue, 147. 
fire blight, notes, 147. 
foliage, leafhoppers injurious to, Va. 
553. 

fruit bud formation and development, 
140. 

fruit spot, control, 750. 
hardwood cuttings, rooting, 'Wash.CoL 
736. 

leafhopper, notes, N.Y.State 551. 
leafhoppers, studies, C.S.U.A. 349. 
maggot, location of traps for, N.Y.State 

552. 

market, Indianapolis, of 1929-30 crop, 
Ind. 787. 

measles, notes, IlL 285. 
measles, types, W.Va, 546. 
orchards, costs and management, N.H. 
88 . 

orchards, management, Kans. 538. 
pink rot In Grimes, notes, 147. 
pollen, wind-borne, 484. 
pomace, dried, effect on milk produc¬ 
tion, Wash.CoL 768. 
pomace, dried, feeding value, Va, 567. 
pomace, dried, for fattening Iambs. 
Ark. 561. 

pomace, stored dry, pectin in, N.Y.State 
502. 

rootstocks from open-pollinated seed, 
334. 

rootstocks, resistance to woolly aphids, 
physiology, 349. 

rots, relation to Stemphyllum type of 
fungi, 445. 

rust, Immune varieties^ W.Va. 646. 
scab ascoapores, liberation, Va. 546- 
scab, control, Mo, 830; N.Y.Comell 
640. 

scab, notes, 147, 840. 


Apple—Continuea. 

scab, studies, N.Y.State. 544. 
seedlings, first season's growth, 139. 
seedlings, value, Ill. 229. 
seeds, after-ripening, germination, and 
storage, 431. 

seeds, handling, N.Y.State 534. 
stock, course of growth during maiden 
year, 834. 

stocks, rooting, N.Y.State 535. 
tissue, elcctrodialybis in study, Wash. 
Col. 742. 

tree borer, flat-headed, notes, Mich. 154. 
tree tissues, reaction to nutrient saltk, 
N.Y.State 534. 
trees— 

constituents, distribution, Mo. 330. 
cytospora i^nry to, 241. 
effect of disbudding and pruning at 
planting. Pa. 227. 
elements absorbed from soil, 334. 
growth and soil difference within 
limited areas, N.Y.Comell 636. 
growth from seedling to two-year 
budded trees, N.Y.State 434. 
heading, advantages of disbudding, 
484. 

root and crown injury, 446. 
varieties for cider. Can. 827. 
worm, new, studies, Mo. 345. 

Apples— 

abnormalities in chromosome division. 
Ark. 532. 

arsenical residue removal from. Ky. 
137. 

Boskoop, reduction divisions in, 725. 
breakdown in, relation to catalase ac¬ 
tivity, Wash-CoL 742. 
breeding, 826; Can. 827; Idaho 226. 
chromosome number, relation to fer¬ 
tility and vigor, 521. 
chromosome numbers in, 624. 
cold storage, 335. 

color, effect of exposure to sunlight, 
N.Y.Comell 686. 
color formation, N.Y.State 633. 
crab, see Crab apples. 

Delicious, red sport of, notes, Colo. 
632. 

dihydroxyphenyl derlvatlTe and specific 
enzyme in, 306. 

diploid, lethal ^ene-eomblnations and 
pollen st^iUty, 725. 
dusting V. 8pra:^g, Mo. 346. 
effect of dose spudng. Can. 827. 
effect of fall applications of sodium 
nitrate, Md. 86. 

effect of nitrogen fertlllzera, Ky. 137. 
exanthema control Izi, 343. 
fertiliser experiments. Ark. 682; m. 

229; N.Y.State 534; Wa8h.Ool 737. 
for mealybug control, heat treatment, 
758. 

harmful effects of large aj^Uoations of 
nitrogen, Mo. 332. 
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Apples—Continued. 

injuries from ar^fnlcals and cbemicals 
used in washing operations, U.S.D.A 
47. 

irrigation studies, Wiafc*h.Col. 788. 
keeping qnility, effect of nitrogen fer¬ 
tilizers, V.Va. 637. 
marketing in paper cartons, Va. 537. 
McIntosh, Pidliiiatlon studies, N T. 
Cornell 637. 

nitrogen fertilizers, time and method 
of applying. Yr. 586. 
pollination, and bees, 448. 
pollination studies, 333, 829; Ark 
631; Can. 827; Mo. 331; S.C. 633; 
17.Va. 537, 339. 

propegation hy root cuttings, 189. 
pruning. Ark. 632; HI. 230; W.Ya. 

537; Wa^hCol. 738. 
pruning at planting time, effect, N.T. 
Cornell 339. 

response to fertilizer applications in 
nursery, N.T.State 538. 
rootstocks for, N.Y.State 534. 
russeting, relation to freezing of 
flowers, N.Y.ComeZl 637. 
sampling for arsenical spray residue, 
Wash.Col. 741. 

shipments from western New York, 
N.Y.Comell 677. 

spray residue removal from, Ind. 87; 

N.Y.State 534; U.S.D.A. 281. 
spray residue removal from, wetting 
or degummiog agents in, 655. 
spraying experiments, Dl. 230. 

8tnymaD Wlnesap, fruit setting, Ohio 
37. 

storage experiments, Ind. 33; N.H. 34. 
stored, premature browning of centers, 
N.Y.ComeU 636, 

tarnished plant bug damage, 451. 
trends In purchasing power and cost 
of production, Mich. 286. 
under-tree sprinkling, effect, Wash. 
COI. 737. 

varietal susceptibility to fire hlisdit, 
147. 

varieties for lovra, Iowa 139. 
varieties grown on own roots, 338. 
variety tests for hardiness, Dl. 229. 
vitamin B in, m. 296. 
vitamin C in, 623. 

volatile products, effect on sprouting 
of potatoes, 723, 

'wastage In New Zealand, prevention, 
829. 

wild insects as pollixmtors, value, N.Y. 
Cornell 647, 

winter IhJury, Wa8h.CoI 741. 

York Imperial, change of fruiting habit 
Ko. 831. 

young green, Phyt<^htfaora rot on, 147. 

Aprioota— 

Iweedingf 826. 

eultoie experiments, Tex. 86. 


Apricots—Continued. 

pollination experiments, 829. 
inter injury. Wash.Col. 741, 
Arborvitae, Chlnebe, notes, Tex. 36. 
Arohips argyrospitUt ace Fruit tree leaf 
roller. 

AJchytas analis, notes, Tex. 61. 
Arcfo8tau7iyIos manffonita leaf spot, notes, 
148. 

Ardurnna strojigylinOj description, 068. 
Argini*je, rate of liberation In tryptic di¬ 
gestion, 110. 

Arquroploce Icvcotretag new parasite of, 
539. 

AHon mhfuBcuSi ecology and control, 845. 
Arizona— 

Station, notes. 9S, 895. 

University, notes, 98, 395. 

Arkansas— 

Station, notes. 407. 

Station, report, 599. 

University, notes, 497, 696. 

Armillaria metlea, notes, 540. 

Arrowroot starch gels, stndies, 201. 

Arsenic— 

effect on vitamin A deficiency, W.Ya. 
560. 

minute quantities, determination, ac¬ 
curacy of Gutzeit method, 505. 
toxicity, index, S.C. 641. 

Arsenical— 

insecticides, adhesive strength, meas¬ 
uring, 654. 

poisoning in livestock from sprayed 
vegetation, 666. 

rehidue removal from apples, Ky. 137« 
spray residue, sampling apples for, 
Wash.CoL 741, 

substitutes for peach sprays, 247. 
Arsenlcals —see also Calcium arsenate. 
Lead arsenate, and Sodium arsenite. 
for bollworm control, 649. 

Arthritis, cause of stiff lambs, Mont. 773. 
Artichokes —see also Jerusalem-artichokes. 

as new crop with new uses, ni. 221. 
Artocarpus integrlfolia — 

carbohydrate-nitrogen flux in, 722. 
leaves, respiration, effect of sugars, 
620. 

Ascariashr— 

human, treatment with hexylresorci- 
nol, 771. 

in pi^ experimental, 774. 
in rabbits, experimental, immunity re¬ 
sponse, 776. 

Aacaridio^ 

UneaUh^ 

feeding variable numbers of eggs 
to fowls, 670. 

immunity or resistance to, 577. 
importance and control, 179. 
morphology and life history, 179. 
Tltamln requiiements, 77. 
spp. in poultry, T.E. 571. 
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Ascoohyta — 

liumvtU, notes, 443. 

Bed%-purpurei n.sp., description, 833. 

Ash of plants, constituents, determination 
in presence of silica, 806. 

Ash of vegetables, cobalt in, 801. 

Asparagus— 

beetle, twelve-spotted, notes, 647. 
cutting experiments, Ill. 228. 
fein, two-bpotted mite affecting, Fla. 
254. 

fertilizer applications, S.C. 683. 
fresh and canned, vitamin C in, S.Dak 
198. 

grown under four glass filters, vita¬ 
min A in, 91. 
rot, notes, 836. 

variety tests, Ga.Coa6tal Plain 633. 
Aspergillus, differentiation by serological 
methods, 439. 

Aspidlotus — 

anoylua, see Putnam's scale. 
pemioiOBua, see San Jose scale. 
Association of Land-Grant Colleges and 
Universities— 

convention, announcement, 799. 
convention, editorial, 1. 
convention, research at, editorial, 101. 
officers, 6, 99. 

A&sodation of Official Agricultural Chenr- 
ists, meeting, 98. 

Aster- 

diseases, control, Wis. 762. 
lust, notes, 162. 

wilt and aster yellows, symptoms, Wis, 
752. 

wilt, notes, 152, 

yellows and aster wilt, symptoms, Wis. 
762. 

yellow«J, notes, 162. 

Asters^ seed treatment and culture, N.Y. j 
State 141. 

Atmospheric moisture, see Humidity. 
AvUocara elliottif notes, Utah 648. 
Autopsies, papers on, 174. 

Avian pest, disease of birds, new in Phil¬ 
ippines, 576. 

Avltaminosis-^ee also Vitamin deficiency. 

hematopoietic function In, 188. 
AifiteUina IfUltaUnae n.sp., notes, 674. 
Avocados— 

coccids infesting, 759. 
effects of freezing, Ga. 740. 
native varieties, P.B. 228. 
propagation, Guam 432. 
shipping experiments, Guam 432. 

Azalea stem rot, notes, 643. 

Azotobacter, cellulose as energy source for 
fixing nitrogen, 421. 

Babcoch gardens, notes, 898. 

BaJtesia bigemina in North American fever 
tick, life history, 569. 

BooaiKff— 

ahortfeo-s(ifi<ntc8^ immunization of 
mares against, Sy. 172. 
ia(Hrtivo~9guinus, synonymy. Ey. 575. 


Saoillus —Continued. 

alortua—see also Bacterium abortus, 
Brucella abortus, and Abortion, 
association with suppurations in 
horses, 72. 

aei'tryche, infection of pigeons, 376. 
amylovorus, studies, N.T.Comell 642. 
aroideae, pathogenicity to potato tu¬ 
bers, 748. 

botulinus, see Olosiridtum botuHnum. 
oarotovorus, notes, 162. 
caroto%orua, pathogenicity to potato tu¬ 
bers, 748. 

cliauvoeij notes, 573. 
marginatus, notes, 152. 
mesentericus, pathogenicity to potato 
tubers, 748. 

necrofjffiorus, see Necrobacillosis. 
oedematiens in cattle. 867. 
oedematiensj notes, 70. 
phytophtJiorus, pathogenicity to potato 
tubers, 748. 
polymorphus suie— 

and Baeterium piseosum equi, re¬ 
lation, 574. 

in focal Interstitial nephritis in 
swine, 467. 

radioicolo, see Nodule bacteria. 
sordeUii and Clostridtum oedematoides, 
serologic agglutination, 868. 
suipestifer, bacteriophage in, studies, 
70. 

Bacon, curing on farm, Tenn. 460. 

1 Bacteria— 

aerobic and anaerobic, decomposition 
of hemlcelluloses by» 11» 
classifications, diagrammatic summary, 
521. 

heat-loving, in pasteurized xnBk, N.Y. 
State 569. 

in Ice cream, counting, Iowa 665. 
in milk, soil, etc., see Milk, Soil, etc. 
in plant tissues, staining for demon¬ 
stration, 439. 
inagglutinability, 867. 
on seeds, effect on germination, 662. 
Bacterial activities In soil, methods of 
study, 616. 

Bacteriologic culture media, eee Culture 
media. 

Bacteriology— 

of frozen meat, 457. 
system, rdatlon to medicine, 871. 
textbook, 665. 
treatise^ 868. 

Bacterium — 

abortus—see citso BoicAtlus abortus, 
Brueella abortus, and Abortion. 
elSminatlon from udder, relation to 
milk agglutinatlou titer, 71. 
rilmluation in milk, 174. 
in body of cow, persistenoei, ITA 
viability, Ky. 172. 
beitieblo, notes, 648. 
ocuaiipestre, notes, 147. 



932 


EXPEEIMENT STATION BEOOED 


[Vol,66 


Bacterium —Continued. 

ciUi, see Citrus canker. 
enteritidt3 in foxes, 472. 
granulosis, isolating, differential flltra- 
tion for, 572. 

pJiaaeoH bOjen6€, studies. Del. 543. 
pruni, studies, Pel. 543. 
puerariae on kudzu vine, notes, 147. 
puUorum—see also Salmonella pul- 
lorum and Pullorum disease, 
infection, effect on blood constitu¬ 
ents, 174. 

transmission among mature cblck- 
ens, 174. 

purifadens, notes, 573. 
pyoseptikem viscosum equi, biology, 
871. 

radidcola, see Nodule bacteria. 
suipestifer, see Bacillus suipestifet, 
trifoliorum, notes, 149. 
tumefaciens in tomato tissue, migra¬ 
tion, 445. 
riseosum equi — 

and Bacillus polymorphus suis, re¬ 
lation, 574. 
in suckling pigs. 467. 
studies, Ky. 575. 
variation in, Ky. 171. 

Baking- 

experimental, variability of loaf vol¬ 
ume, 291. 

powders, behavior, 191. 
test for low dlastatle flours, supple¬ 
mentary procedure, 687. 
tests, utility of mechanical molding. 
687. 

tests, variability In standard labora¬ 
tory, 687. 

Balaninus caryae, see Pecan weevil. 
Balantidium coli in pigs, rHation to diet 
and intestinal flora. 774. 

Balclutha mhiZa^ transmission of plant 
virus by, inheritance, 156. 

Balsam fir— 

height growth in, 438. 
needle rusts in North America, con¬ 
spectus, 447. 

Banana— 

bunchy top, studies, 841. 
finger tip disease of Chinese banana, 
343. 

flour for Infants, 192. 
root bow, notes, P.R, 247. 
root weevil, bibliography, 352. 

Barberry eradication, 531. 

Barium fluosilicate— 

as lead arsenate substitute, value. 760. 
use against Uexican bean beetle. Conn. 
State 761- 

valne for sprays, 247, 

Bark beetles, new Braconidae parasitic on, 
160. 

BSrtsjf— 

•a fattening feed for livestock, &.X3ak. 
Id 


Barley—Continued. 

breeding, 326; Idaho 220; Ill. 221; 

Mo. 826: N.T.Comell 626; Tex. 27. 
breeding In France, 426. 
covered smut, control, Idaho 235. 
culture methods, I7.S.D.A. 222. 
diseases and seed treatment, 838. 
diseases, field method of insuring pos¬ 
itive attack, 440. 
effect of phosphorus, 20. 
effect of uniformity of spacing seed, 
822. 

ergot on, effect on cattle, Mich. 457. 
feeding value for work horses, N.Y. 
Comen, 659. 

gout-fly, chalcid endoparaslte of, 160. 
growing and marketing. Ill. 283. 
improvement, technic, 126. 
indexes of prices, quantities, and 
cash Incomes of Minnesota, Minn. 
480. 

linkage relations in, Minn. 126. 
loose smnt, floral infection, effect of 
humidity, 289. 
natural crossing in, 183. 
of India, types, 826. 
powdery mildew— 

desseminatlon in India, 884. 
effect on transpiration, N.Y.Cor- 
n^ 640. 

localization of resistance to, 834. 
prices of South Dakota, 1890-1980, 
S.Z)ak. 189. 
production, Iowa 188. 
research in India, 181. 
root deformation, 643. 
root nematode, notes, 643. 
seed yield in, factors affecting, 130. 
seeding experiments. Ill. 221. 
steam-rolled, for pregnant ewes, 
Wash.Col. 764. 
varieties— 

acre yields, Ind. 27. 
differential response to fertiliza¬ 
tion, 732. 
yield analysis, 182. 

variety tests, Alaska 626; Ga.CoastaI 
Plain 626; Idaho 220; m. 221; 
Mo. 326; N.Dak. 181; S.C. 627; 
Tex. 27; Wash.Col. 780. 
white barhless, production of economic 
strain, 133. 

yields, N.Dak. 181; Okla.Panhandle 
29. 

yields, effect of culture methods, TJ.S. 
DX 222. 

Bams— 

homemade ventilation system, N.Y. 
Cornell 671. 

old bank dairy, improvement, D.S.D.A. 
81. 

Barreiros Agricultural School, notes, 
Baryodma vema, notes, Ill. 245. 

Base exchange In soils^ Yt 615. 

Basic slag, see Phosqphatle sla^. 



1932] 


INDEX OE STIBJEOIS 


933 


Bast Fiber Research Instltiite in Moscow* 
notes, 498. 

Beams— 

concrete, modulus of rupture, eflSct of 
type of breaking machine, U.SJD.A. 
876. 

dowelled, bending tests, 876. 
wooden, with and withont overhang, 
comparative strength, 779. 

Bean— 

angular leaf spot, notes, 147. 
anthracnose, notes, N.Y.Comell 640. 
bacterial blight, effect of age of seed, 
Colo. 689. 

bacterial blight, notes, 147. 
beetle, Mexican— 

control, S.C. 663; W.Va. 653. 
studies, Conn.State 761. 
halo blight, notes, N.Y.Comell 640. 
mosaic, notes, 147. 
mosaic, studies, Mich, 885. 
pod borer on Limas in California, 753. 
rust resistant types, notes, Ta. 644. 
thrlps, fumigation work T^th, 450. 
weevil, reprodnctlvlty, effect of eth¬ 
ylene oxide, 456. 
weevils, control, N.Y.Comell 648. 

Beans —see also Soybeans, Velvetbeans, etc, 
breeding, 826; N.Y.Comell 626. 
effect of superphosphates, Va.Truck 
788, 

fertilizer experiments, N.Y.8tate 585. 
Great Northern, resistant to mosaic, de> 
velopment, Idaho 235. 
green, Intra-State competition in Flor¬ 
ida, Fla. SSL 
horse, see Horse beans. 

Inoculation with all virus diseases of 
tobacco, Ky. 146. 

insects injurious to foliage, Conn.State 
761. 

Lima, effect of seed treatment, N.Y. 
State 151. 

Lima, variation in, N.Y.State 188. 
Lima, yield, factors affecting, S.C. 68*1. 
long, relative growth rate, 618. 
marketing, Mich. 886. 
optimum pH range, Va.Truck 739. 
pole, variety tests, P.R, 636. 
research In India, 181. 

Robust pea, effect of climate aud soil 
moisture, N.Y.Comell 685. 
seed and string, analyses, 292. 
shedding of nodules by, 822. 
snap, acidity response, N.Y.Comell 684. 
snap, effect of paper mulch, N.Y.Gor* 
nell 684. 

snap, powdery mildew affecting, Va. 
Truck 746, 

string; yields, effect of paper mulch, 
W.Va. 587. 

varieties, N.Y.State 585. 

Bedbugs, biology, 849. 

Bee hive temperatures for each hour of 
a day, 858. 


Beeches, Antarctic, description, 838. 

Beef —see also Ca^e, beef. 

baby, choice, from West Virginia 
calves, W.Va. 660. 

baby, lack of marbling not serious 
fault, 111. 290. 

color, effect of feed, W.Va. 660. 
cost of production, Ohio 783. 
from female cattle, effect of age, Mo. 
359. 

kidney, vitamin B in, Ill. 296. 
tough, dark, cause, lU. 256. 
vitamin G in, 794. 

Beekeeping— 

in Alaska, Alaska 662, 
studies, Tex. 51. 

Bees —see also Honey. 

and apple pollination, 448. 
attraction by clover blossom odor, 866. 
diseasob, Connecticut laws concerning, 
Conn.State 496. 
foulbrood, see Fonlbrood. 
preference for apple varieties, N.Y. 
Cornell 636. 

stinralative efficiency in ultra-violet 
spectrum for, 358. 

Beet— 

crown rot, relation to soil reaction, 
341. 

curly top, relation to leafhoppers, Utah 
155. 

curly top transmibSion by leafhoppers, 
Calif. 451. 

downy mildew, studies, Calil 444. 
leafhopper, modes of curly top trans¬ 
mission, Calif. 451. 
leafhopper, studies, Utah 155. 
pulp, dry and wet, feeding value, U.S. 
D.A. 868. 

pulp, feeding value for pigs, 459. 
Beetles as strawberry pests, 557. 

Beets— 

acidity response, N.Y.Comell 634. 
breeding, 826. 

effect of paper mulch, N.Y.Comell 
634. 

effect of soil acidity, Va.Trai± 738. 
effect of superphosphates, Va.Tmek 
738. 

fertilizer experiments, N.Y.State 535. 
field or fodder, see Mangcds. 
flowering tendency, inheritance, 816. 
Ohio Canner, description, Ohio 685. 
optimum pH range, ya.Tmck 789. 
selection, Ill. 228. 
stock, variety tests, 426. 
sugax, see Sugar beets, 
variety tests, Alaska 626. 

Begonia disease, notes, 648. 

Beriberi, infontUe, studies, 493. 

Bermuda grass as base for pemauatent pos¬ 
ture, Ark. 526. 

Berries, see Fruits; s m a ll , end Raspberries, 
Strawberries, eta, 

BerylUdm of cnxcum^ 508. 
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Betliylid fiy, description, 538. 

Bibliography of— 

agaves as fiber plants, 427. 
apple bitter pit in Australia, 445. 
apples, Boshoop, reduction divisions in, 
725. 

banana root weevil, 362. 
bedbugs, 849. 
birds of Florida, 846. 
cattle reacting to tuberculin, subcuta¬ 
neous lesions, 73. 

climate of South American countries, 
208. 

combines for Indiana farms. Znd. 183. 
combines, use, 880. 
evaporation, IJ.S.D.A. 777. 
farm structures, TI.S.D.A. 476. 
food value of citius fruits, IJ.S.D.A. 
889. 

foot-and-mouth disease, 667. 
fruits of Florida, Fla. 889. 
fur-bearing animals, 845. 
growth, retarded, 891. 
insects injurious in Japan, IJ.S.D.A. 
164. 

insects of sugarcane in Hawaii, 
Heti all. Sugar Planters' 154. 

IsBOdea rioinus, 160. 

• LactobaciUua acidophiJua, 865. 
malaria tranbmls^n by mosiiuitoes, 
351. 

mastitis, bovine, 469. 
microorganisms in soil, effect on prox¬ 
imity to roots, 817. 
mosquitoes, anopheline, 455. 
mushroom insects, Fa. 756. 
myeorrhiza on forest trees, 124. 
parasites of rats, 776. 
parasites, seed-borne, W.Ya. 546. 
plants, assimilatory system in, mate¬ 
rials for stndy, 518. 
plants, medicinal, vaitatlonB In con¬ 
tent, 412. 

plants, species hybrids, 622. 
PlasmoMophora hrossioae, 441. 
potato diseases, vims, 841, 
protein content of foods and feeds, 
estimation, 115. 

rabbits, genetics and sex physiology, 
219. 

rabbits, helminth parasites, 776. 
refrigeration, dairy, 381. 
research in economics at Canadian uni¬ 
versities, 881. 

Bhynehota, Malayan, 769. 
rural neighborhoods, 687. 
self-sterility, 725. 
sex chromosomes In pGiants, 25. 
she^ fleece, biological aspects, 561. 
soil moisture equivalent as measure of 
field capacity, 4ia 

splenectomy effect on resistance to 
trypanosomliBls, 668. 
stalk borer, Iowa 157. 
sweet dlorer dSsease, H J3wk. n. 
thyssnopters, 847. 


Bibliography of—Continued. 

Toxoptera gramlnum, ecology, 555. 
Washington and agriculture, U.S.D.A. 
191. 

weather, effect on crops, U.S.D.A. 311, 
wheat, winter, development, 208. 
yellow rattle, 631, 

Binder twine, fiber crops for, U.S.D.A. 225. 
Bindweed— 

eradication, Wash.Col. 730. 
roots, catalase activity, effect of chlo¬ 
rates, 38. 

Biochemistry, recent advances in, treatise, 
605. 

Biological— 

laboratories, independent, in Palestine, 
499. 

materials, iron in, determination, 810. 
products, standardization, 466. 

Birch borer, bronze, notes, 540. 

Birch, decadence on ent-over lands, 540. 
Birds— 

migration, treatise, 845. 
naturalized in California, 753. 

North American, check list, 845. 
of Australia, treatise, 846. 
of eastern North America, handbook, 
846. 

of Florida, list and biographies of se¬ 
lected species, 845. 
of New Zealand, treatise, 844. 
of Rocky Mountain region, habits, 845. 
of the world, check list, 845. 
ornamental, propagation, 846. 
protection, directory of officials for, 
ir.S.DA.. 49. 

usefulness on the farm, n.S.D.A. 646. 
winter, of North Carolina sandhills, 
guide, 344. 

Biscuit flour, testing, 686. 

Bitter rubber weed, poisonous to sheep, 
373. 

Bittervetch seeds, poisonous principle, 666. 
Bitterweed, poisonous to sheep, Tex. 69, 
273. 

Bituminous treatments on sand-day and 
marl bases in South Carolina, ir.S.DA.. 
474. 

Blackberries— 

effects of freezing, Ga. 740. 
variety tests, Ga.Goa8tal Plain 683. 
Blackberry- 

Evergreen, thoixdess sport of, 624. 
seedlings and hybrids in Northwest, 
484. 

Blackhead— 

in turkeys, cecal ahligaifon for, Mo. 
370, 

in turkeys, control, 77; Midi ITS. 
in turkeys, transmission experiments. 
R.I. 776. 

Blackleg— 

immunization, 867. 
notes, P JEt. 272. 
paper on, 466. 

&lad:qoarter, active immunization, 466. 
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Blastophaga psenes, notes, 841. 

Blafta orientdlia, Grassl’s experiment with, 
867. 

Blister beetle, striped, on tomatoes, Tex. 32. 

Blister beetles— 

control, W.VA. 654. 
notes, Ind. 238. 

Blood— 

amino nitrogen In, determination, 310. 
analyses of women, cyclic variations 
in nonprotein nitrogen, 387. 
caldum and phosphorus in. microde- 
termination, 309. 

calcium, variation in men and women. 
294. 

composition in vitamin A deficiency, 
196. 

depioteiuization, copper and iron salts 
for, 808. 

fluke in Manchurian cattle, 867. 
group inheritance, genetic theories, com¬ 
parison, 523. 

group inheritance, multiple allelomor¬ 
phism V. linkage in, 523. 
in rickets and tetany, acid-base equi¬ 
librium, 692. 

lipids during lactation, changes in, 
N.Y.Comell 663. 

meals, feeding to mosquitoes, 851. 
of cattle and sheep in health and dis¬ 
ease, 867. 

of dogs, chylomicron count and total 
Upids, 195. 

of lactating cows, dietary fat and 
phosphorus distribution, relation, 
864. 

of lactating cows, phosphorus distribu¬ 
tion in, N.Y.Comell 662. 
plasma lipids, changes in during pe¬ 
riod of lactotion, 864. 
pressure in pigs, 177. 
serum, calcium in, hydrotropic solu¬ 
tion of, 602. 

serum, human, proteolytic enzymes in, 
806. 

serum, inorganic phosphorus in, de¬ 
termination, 808. 

serum, minerals in, physical status, 
determination, 309. 

sugar in jugular and mammary vein, 
comparison, Mo. 365. 
sugar of cow in milk fever, 174. 
sugar values of dairy cattle. Mo. 863. 
volume in dairy cattle, determination. 
Mo. 464. 

volume of insect larvae, 840. 

Blowflies, black, chemotropic responses, 
TT.S.D.A. 454. 

Blueberries— 

culture, effect of aluminum sulfate and 
peat mulcb, Can. 827. 
effects of freezing, Ga, 740, 

Blueberry maggot— 

coutrollneastern Maine, i:7.S.D.A. 453. 
in Canada, 847. 

relation to climate and topography, 
557. 


I Bluegrass— 

I optimum soil reaction for. Dd. 526. 
pasture for cattle, value of supple¬ 
mental feeds, Va. 560. 
sod, feeding to pregnant sows, effect 
on anemia in pigs, 66S. 

Boars, cryptorchid, anatomy. Mo. 823. 

Body size and metabolism, Calif. 856. 

Boiling-point rules, general theory, 308. 

Bell weevil— 

activities on dusted cotton plants, 
Tex. 49. 

activity in cotton fields, S.C. 654. 
control, 761. 

hibernation under controlled temper¬ 
ature and humidity, Fla. 835. 
immature stages, winter survival, 854. 
infestation counts, methods for mak¬ 
ing, Fla. 854. 
insect enemies, 853. 

Mexican, biology In artificial hiberna¬ 
tion quarters, 855. 

winter survivai determination, Fla. 
252. 

Bcllworm— 

control, Tex. 50. 

control, insecticide tests for, 649. 
Infestation of cotton, factors affect¬ 
ing, 250. 
pink— 

biological studies, Tex. 50. 
control in Texas, 230. 
hibernation, 630; Tex. 40. 
on cotton in Porto Blco, P.R. 56. 
scouting methods. 753. 
status in Southwest, 251. 

Bomiyx mori, see Silkworms. 

Bone— 

analysis as indication of calcium as¬ 
similation, 367. 

building value of poultry feeds, Pa. 
261. 

calciflChtion, effect of raw v. pasteur¬ 
ized milk, Ohio 6S8. 
chewing, relation to fodder, Mont. 426. 
development, effect of phosphatlc lime¬ 
stone, N.Y.Comell 836. 
meal, poultry, palatability tests with 
cows, tJ.S.DjL. 863. 
phosphate availability, increasing, 
418. 

Bones— 

growth and development, relation to 
Ume and phosphoric acid in feed, 
Tex. 793. 

of rats, ash content, effect of toxic 
doses of irradiated eigosterol, 96. 

Books on— 

agricultural machinery, 675. 
agricultural machinery technic, 379. 
agriculture, animals enemies of, 153. 
agriculture in Canada, 484. 
agriculture, sdentifle, 288. 
alfalfa, 427. 

anatomy, pathological, 467. 
animals, domestic, pathological anato¬ 
my, 369. 
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Books on—Continued. I 

animals, farm, feeding and nutrition, | 
559. I 

bacteriology, 665. 868. 
biochemistry, recent advances In, 605. 
birds, migration, 845. ' 

birds of Anstralia, 846. ‘ 

birds of New Zealand, 344. | 

birds, winter, of North Carolina sand- > 

hills, 344. I 

bnUding materials and stmctnres, 
treatise, 673. | 

butterflies of North America, 851. I 

citrus insects, control, 767. j 

cooking recipes, r.S.D.A. 886. « 

cytology, introduction to, 725. 
dairy bacteriology, 465. < 

dairying, productive, 289. • 

embryology, chemical, 523. | 

engineering, mechanical, laboratory ’ 
practice, 80. 

engines, internal-combustion hlgpi-speed, 
780. 

farm buildings, construction, 476. 
feeding stulfs, microscopic ezamina- i 
tion, 11. 

flood flows, frequencies and magni¬ 
tudes, 377. 

flour milling, physical science of. 80. 
flowers and insects, 846. 
forest insects of central Europe, 848. 
forest mapping, 337. 
forest mensuration, 337. 
fur-bearing animals, S45. 
game farming, 846. 
insect menace* 447. 
insects and flowers, 846. 
insects, ecology, 846. 
lentils, 630. 
materials, 279. 
microbiology, 421, 6t;rt. 
milk, market, 569. 
minks, raising, 408. 
nutrition In bealtb aiul (U^enho for 
nurses, 890. 

obstetrics, veterinary, 867, 
painting, house, 681. 
pathology of domestic animals. 869. 
pests of man and domestic animals, 
control, 844. 

plant breeding on theoretical basis, 
620. 

plant cell pathology, 832. 
plant competition, 321. 
plant growth and tropic movements, 
518. 

plant indicators, 214. 

plant physiology, 18, 819. 

plant sociology, 419. 

plant saceession, 214. 

jplants, chemical microscopy, 605. 

plants, motor mechanism, 518. 

pomology, 333. 

pealtiy enterprises, 484. 

ponUry ralsl^ 462 . 

tic* pvodoction and commerce, 530. 


Books on—Continued. 

rural neighborhoods, open-country and 
village, 687. 
seeds, 330. 
soil science, 12. 
soils, 810. 

soils, physical properties, 715. 
standards of living, 587. 
swine enterprises, 
textile fibers and use, 693. 
textiles, 97. 

vegetation, science of, fundamentals, 
419. 

veterinary surgery, Dollar's, 369. 
waste products of agriculture, utiliza¬ 
tion as hnmus, 318. 
waier bacteriology, 476. 
welding technic, 281. 

Bordeaux mixture— 

effect on potatoes, W.Va. 546. 
for leafhopper control, N.T.State 661. 
Boric acid, use in mlcro-Ejeldahl nitrogen 
determination, 504. 

Boma disease— 

dried virus, tenacity, 871. 
of horses— 

and grass tetany of bovines, 467. 
and mules, Calif. 76. 
in San Joaqnln Valley, etiology, 
74. 

Boron— 

determination in waters and plant ma¬ 
terials, 207. 

in irrigation waters, U.S.D.A. 622. 
requirements of citrus, 336. 
toxic effect on fruit trees, 420. 

Bot flies —see also Bots, OastrophUuSj and 
Warble fly. 

of horses, control. Ill. 270. 
of horses, ovicide for, 849. 

Bot fly grabs of sheep, Idaho 269. 
Botanical Congress, International, an¬ 
nouncement, 609. 

Hotrytis — 

hyssoidea, notes, 147. 
clnerca, notes, 46, 149, 342. 

6pp., notes, 152. 
squamosa, notes, 147. 
tulipae, notes, 152. 

Botrytis rot on pears, control by treated 
wrappers, U.S.D.A, 47. 

Bots —see also Bot flies, GastrophUus, and 
Warble fly. 

throat, of horses, method of Ingress of 
newly hatched larvae, 647. 

Botulism outbreaks, sumnxaiy, 597. 
Boutonnense fever virus, filtrabXlity, 572. 
Boxelder bug, damage to apples, Wa8h.Ck»l. 
755. 

Boys in agricnltnral high schools, food con¬ 
sumption, Miss. 193. 

Braehytneria rdbusta, notes, 157. 
Bradhifplaiifs subaeneus, bionomics, 758. 
Brae^hfnus spp., notes, N.V.State 652. 
Brain diet, effect on pernicious anemia, 884. 
B ra in tteoe^ human, ensosterol in, 306. 



19321 


llTDEX 01 ^ StTBJEOTS 


937 


Brass, welding technic, 281. 

Brassica napocampestria, new species hy¬ 
brid, 726. 

Bread— see also Flonr. 

donghs, heat of imbibition, effect of 
moisture content of flonr, 291. 
making, function of oil and water emul¬ 
sions, 191. 

Breadftnit, feeding value, Guam 458. 
Breeding, see Animal breeding, Plant 
breeding, and speeiflo animals and plants. 
Brer Babbit sirup as codling moth bait, 453. 
BrevUsorpne hrassicae, see Cabbage aphid. 
Brick walls, fire resistance tests, 580. 
Bridge floor slabs, concrete, effect of ma¬ 
terials and methods of placing, n.S.D.A. 
673. 

Bridges, movable, electrification, U.S.DA.. 
879. 

Bristletails, undescrlbed species. P.E. 247. 
Broccoli, sprouting, control, N.Y.Comell 
635. 

Bromegrass, yields, 528. 

Bronchitis— 

infectious, see Laryngotracheltis. 
verminous, treatment, 469. 

Broomcorn— 

breeding, 326. 

inheritance of height in, 816. 
variety tests, Tex. 27. 

Brown-tail moth parasite, life history and 
habits, 252. 

Bruoella al>ortua—see also SacOUus abortus, 
BacfterUim abortus, and Abortion. 

agglutination reaction, persistency, 72. 
agglutlniiis in human serum, signifi¬ 
cance, 174. 

bacterin administered intravenously, 
therapeutic value, 672. 
bovine and porcine, complement binding 
properties, 869. 
gaseous requirements, 408. 
growth in shake tubes, 868. 
in milk, effect of heat, 869. 
isolation methods, Calif. 771. 
of bovine, pordne, and equine origin, 
468. 

Brucella— 

agglutination reaction and abortion 
rate, Mich. 175. 

agglutinin titer of reacting cows, effect 
of colloidal carbon with adsorbed 
flavines, 572. 

group, specific and nonspecific ag¬ 
glutination in, relation, 772. 
infection in a dog, 274. 
infection in guinea fowl, 277. 
infection studies, progress in, 871. 
infections and PasteureUa wioida, 
comparison, Ala. 866. 
infections of man and animals, Mich. 
172. 

Brvchus obtectus, see Bean weevil. 
Brueffim pisorwob, see Pea weevlL 
Brussels sprouts— 

Altemaria brasskfoe affecting, 147. 
dfect of seed treatment, N.T.State 152. 


Bn/obia praetio^a, see Clover mite. 
Buckwheat— 

as protein supplement for pigs, W.Va. 
564. 

milling and by-products, U.S.D.A. 529. 
Bud moth— 

1*011 tiol, N.Y.State 652. 
eye-«(potted, hibernating caterpillars, 
control, X.Y.State 555. 
eye-spotted, reactions to light, N.Y. 
State 551. 

I uilding— 

construction, modem practice in, 476. 
materials— 

and structures, treatise, 673. 
A.S.T.M. standards, 79. 

A.S.T.M. standards, 1931 supple¬ 
ment, 673. 

fire resistance tests, 580. 
walls, heat transfer through, 673. 

Bulls —sec also Sires, 

cost of production, Ohio 782. 
hemoglobin and phosphorus in, 464. 
young, testing. Ill. 265. 

Bunt, see Wheat smut, stinking. 

Bureau of Plant Industry, field activities, 
directory, U.S.D.A. 899. 

Burgundy mixture experiments on pota¬ 
toes, 840. 

Burrawang seeds, poisoning of sheep by, 

666 . 

Business situation, periodicals reviewing, 
U.S,D.A. 190. 

Butter— 

analysis, comparison of methods, 
Iowa 712. 

bacteriology, Iowa 169. 
effect of cream-cooling systems, Ill* 
267. 

exposure to radioactive substances, 
effect on color and vitamin A in. 
Mo. 390. 

hydrogen-ion concentwLtion, determi¬ 
nation, 409. 

keeping quality, effect of starter, 
Mich. 169. 

making, chemistry of, Iowa 712. 
making, salt brands for, comparison, 
Idaho 266. 

manufacture, deodorization of cream 
for, Mo. 869. 

quall^ and cream quality, correlation, 
WashCol. 769. 

quality, effect of roughages in rations, 
Miss. 770. 

trends in purchasing power and cost 
of production, Mich. 286. 
vitamin A in, effect of heating proc¬ 
esses, 794. 

vitamin A in, eattmatiOB, 607. 
Buttercup leaf spot, notes, 162. 

Butterflat— 

cost of production, Ohio 783. 
indexes of prices, qnantlticssi, and cash 
incomes of Minnesota, Minn. 480. 
inheritance, contribution of dam in, 
819. 
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Biitterfat—Coatintied- 

Irradiated, vitamin A in, 401. 
test, variations from one milking to 
another, U.S.D.A. S63. 
vitamin A In. effect of mineral oU, 
592. 

Butterflies of North America, treatise, S51. 
Buttermilk— 

dried, for calves, Idaho 263. 
effect of Upins on fat test, 409. 
x-Bntylidene chloride treatment for e^juine 
strongylidosis, 177. 

Dj turns tomentosus, control, 348. 

Cibbage— 

and Savoy, cross, 727. 
ap«id, control, Tex. 32. 
bottom rut and related diseases, Fla. 
836. 

breeding, X.Y.Cornell 626; Pa. 227. 
Chinese, leaf spot on, 147. ' 

Chinese, powdery mildew affecting, 441. i 
clubroot, control. Alaska, 632. . 

clubroot, life history, cytology, and 
method of Infection, 441. 
effect of paper mulch, N.Y.Corned 634. 
effect of seed treatment, N.Y.State 152. 
fertilizer expeMments, N.Y.State 585. 
flnger-and-toe disease, life history, 
cytology, and method of infection, 
441. 

improvement. III. 228. 
inheritance in. Bet 533. 

Intra-State competition In Florida, Fla. 
881. 

maggot, control, N.Y.State 552. 
se«d, germination, effect of hot water 
treatment, N.Y.State 644. 
strains resistant to Puaarium conglutin^ 
ans, Mo. 331. 

variety, variation in strains, S.C. 688. 
yellows resistant varieties new in In¬ 
diana, 14S. 

Cacao propagation by softwood cuttings, 
141. 

Caeonema radicieoJa affecting peonies, Mich. 
152. 

Cactus, pricklypear— 

economic importance of Coccidae. 851. 
eradication, 531. 

Cadmium and copper, quantitative separa¬ 
tion, 505. 

Cfl/oaitt indiffUB, research In India, 181. 

Cake flour, testing, 686. 

Calciferol, use of term, 9. 

Calcium— gee alto Lime. 

arsenate, commercial, composition, 154. 
arsenate, effect cm soil producHvity. 

S.C. 614. 
assimilation— 

by dairy cuws, S.C. 664. 
dietary factors affecting, 866. 
etudies, 867. 

carbonate addition to ration low in 
lime, effect on pigs, 565. 
imneerntratioii, effect on potaasium ab> 
mpthm by plants, Ark. 618. 


I Calcium—Continued. 

cyanide and raw linseed oil mixture, 
notes, 448. 

deficiency, effect on tomatoes, 828. 
deficient ration, effect on heifers, W.Va. 
567. 

downward movement and fixation in 
soils, Vt 616. 

fecal, effect of bulk in diet, 00. 
hydroxide, effect on hog cholera virus, 
177. 

in blood and tissues, microdetermina¬ 
tion, 309. 

In blood of dairy cows, Mo. 365. 
in blood serum, bydrotropic solution of. 
502. 

in body, relation to that of food, 892. 
in cheese^ effect on quality, 670. 
in raw milk and in ice crenm, utiliza¬ 
tion, 890. 

in soybean plant, Ohio 735. 
in vegetables of Alabama, Ala. 888. 
metabolism in late gestation under spec¬ 
ified diet, 195. 

metabolism in late lactation and dur¬ 
ing subsequent reproductive rest, 
387. 

metabolism, studies, 388. 
monosulflde for control of apple scab, 
Va. 546. 

nitrate, preparation and properties, 
TJ.S.B.A. 213. 

serum, individual variation in men and 
women, 294. 
sulfate, tee Gypsum, 
sulfite, effect on germination and de¬ 
velopment of cereals. 723. 
weekly balance through lactation and 
gestation periods, Vt. 664. 

CalcuM— 

renal or vesicle, in India, cause, 392. 
urinary, in sheep, 177. 

CaJendra — 

oaHotus, life history, S.C. 653. 
granaria, see Granary weevil. 
oryza» see Bice weevil. 

Calendra, key to known pupae, host plant 
and distribution, 353. 

Calf diphtheria, summary, Wyo. 273. 
California— 

Station, notes, 800, 895, 696. 
Univer^ty, notes, 800, 395. 

Calves— 

birth weight, Miss. 768 
cost of production. Ohio 782. 
deficiencies in rations devoid of rough- 
age, 367. 

effedt of high magnesium diet, 868. 
effect of vitamin value of milk, 867. 
fattening, Ho. 356; Nebr. 358. 
feeding experiments, Md. 863; Pa. 266. 
growth studies. Mo. 855. 
indexes of prices, quantitieB, and ca^ 
incomes of Minnesota, Minn, 480. 
losses, Idaho 268. 

maxlEet of Chicago, supply areas, 287. 
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Calves—Continued. 

raising, Eans. 568. 
raising on dried skim milk, Wash.Col. 
769. 

raising on dry calf meals, Greg. 67, 
raising on dry concentrate mixtures, 
N.r.Cornell 662. 
steer, fattening, Ohio 656. 

Stocker, wintering, Ala. 868. 
wintering, Colo. 656; Mo. 867. 
Campanula, self'Sterlllty in, 143. 

Camphor scale, control, Ala. 847. 
Oamptothlipsia — 

antigastrae n.sp., notes, 650. 
furtifioa n.sp., notes, 559. 

Canidae, salmon poisoning in, 776. 

Canna, edible, starch, properties, Hawaii 

201 . 

Cannibalism— 

control in battery brooders and fat¬ 
tening batteries, 661. 

In poultry, control, N.H. 63. 
Cantaloupe, aee Muskmelou. 

CapUlarlds in poultry, P.E. 671. 

Caprlflgs, endosepsls and control, 840. 
Capsicum annuum, cytologlcal study, 422. 
Capsid bug, gieen, on sugar beet, 847. 
Carabao, see Water buffalo. 

Carbohydrate— 

metabolism, relation to vitamin B, Ala. 
896. 

transport in plants, 621. 

Carbohydrates— 

effect on polyneuritic avitaminosis in 
pigeons, 794. 

in leaves, relation to water content, 
diurnal variations, 21. 
interconversion, 202. 
specific dynamic action, 888. 

Carbon— 

dioxide— 

absorption by plant roots, 722. 
and oxygen, simultaneous deier> 
mination, apparatus for, 494. 
assimilation, daily course, 319. 
effect on solubility of phosphates 
In soil. Aria. 719, 
in carbonates, determination, 506. 
in soil carbonates, determination, 
407. 

storage of fruits and vegetables, 
^ect, 829. 
disulfide— 

for hot fly control, 273; Ill. 271. 
for white grub control, Guam 448. 
treatment of habronemiasis, critl- 
cal experiments, S70. 
formation in engines, factors control^ 
ling; 474. 
tetrachloride— 

anthelmintic value, Mich. 178. 
chlorinated, value for bot fly 
larvae, Ill. 271. 

for roundworms in poultry, Guam 
472. 

Carbonates, carbon dioxide in, determlna' 
tion, 506. 


Carnation— 

bacteria] spot, notes, 147. 
leaf rot, fungus causing, 152. 
root rot, transmission, Colo. 639. 
Carnations, yield and quality, effect of po¬ 
sition on the bench, 142. 

Carotenase, u^-e of term, 607. 

Carotene— 

and vitamin A, distribution in body 
of rat, 592. 

from lettuce, ielation to vitamin A, 
92. 

in butterfat, 409. 

isolation from adrenal glands, 607. 
transformation into vitamin A in vitro, 
807. 

visible and ultra-violet absorption 
specti'a, 319. 

Carpel wear tefc*tlmr machine, 693. 
Carpocapsa ponioncUa, see Codling moth. 
Cbrpophiltts dimidfatus, notes, Tex. 61. 
Carposina fcrnaUana^ {Studies, Mo. 345. 
Carrot— 

blight, control, Kf.Y.Cornell 640. 
root rot susceptibility, Tex. 43. 
rust fly, control, N.r.Comell 648. 
mat fly, notes, Mich. 154. 

Carrots— 

acidity response, N.Y.Cornell 634. 
culture, m. 739. 

development of macrogametophyte and 
embryo, 128. 

effect of superphosphates, Va.Truck 
738. 

fre.sh axHi canned, vitamin C in. S.Dak. 
198. 

borne-canned, vitamin C in, 793. 
optimum pH range, Va.Truck 739. 
varieties, Mich. 134. 
variety tests, Alaska 626. 

Cartilage, articular, degeneration in bovine 
joints, 872. 

Case bearer, pistol, life bistory and con¬ 
trol, W.Va. 759. 

Casein— 

as sole protein, effect on rats, Ala. 894. 
domestic, properties, 369. 

Caseins as source of protein in vitamin 
A-free diets, comparison, 591. 

Cassava starch gels, studies, 201. 

Cassia oil, adulteration, detection, 609, 
Castor bean tick, life history and postem- 
bryonic development, 160. 

Castor oil leaf spot or blight, notex, 842. 
Castration cells in anterior hypophysis of 
spayed rat, 524. 

Cat, Siamese, pigmeutation of fur, effect of 
thyroid, 728. 

Catalase activity— 

of loots of bindweed, effect of chlo¬ 
rates, 33. 

relation to breakdown in Jonathan 
apples, Wash.CoL 742. 

Catalpa trees, growth, effect of black lo¬ 
cust, 831. 

Cataphoreals cell, new form. Pa. 204. 
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Caterpillar, see also Tent caterpillar. 

salt-martsb, economic importance in 
Louisiana, 250 
Catoptei — 

traudator n.sp., description, 568. 
inatdbiUs n.sp., description, 558. 

Cattle— see aho Calves, Cows, Heifers, 
IJvestocfc, and Steers, 
beef— 

experiments. Ill. 254. 
feeding experiments, Ala. 858; 
Colo. 656; Go. 764; Eons. 355; 
Mo. 356. 

outlook charts, TT.SDA 285. 
trends in purchasing power and 
cost of producriuu, Mich. 286. 
wintering, S.C. 056. 
breeding advanced by inheritance stu¬ 
dies, Ill. 264. 

buying replacements* subject to agglu¬ 
tination test, 371. 
dairy, see also Cows. 

blood and plasma %olume, deter¬ 
mination, Mo. 464. 
blood constituents, Mo. 365. 
breeding, importance of dams’ 
production records, 810. 
feeding experiments, Alaska 661; 
X.X.Cornell 6C2; S.C. 663; Va 
567; Vt 664; W.Va. 567. 
form, relation to milk production, 
MiCb. 167. 

gestation periods and birtb 
weights, Idaho 263. 
sterility and breeding problems, 
Ky. 167. 
sterility in, G6C. 
studies, N.H. 65. 
water consumption, W.Va. 568. 
diseases, see sptcific diseases. 
fasting metabolism as base value of 
heat production, 768. 
feeding and breeding experiments. 
Can. 560. 

• feeding experiments, 857; P.B. 266. 
Galloway-yak hybrids, studies at Fair¬ 
banks Station, Alaska 655. 
grazing systems, effect on range vege¬ 
tation, Colo. 26. 

HObenfieck, color and markings in, in¬ 
heritance, 422. 

indexes of prices, quantities, and cash 
Incomes of Minnesota, Minn. 480. 
lice, biting and socking, control, 849. 
market of Chicago, sup^ areas, 287. 
marketing, judging price risks in, 
Kans. 785. 

mineral supplements for, Fla. 59. 
plague, see Rinderpest, 
poisoning, see Livestock poisoning 
and epe&ifie plants. 

prices of South Dakota, 1800-1930, 
aBak. 189. 

pznduetloii, change from wheat raising, 
H.D«3e. 561. 

prodnetion costs, Xev. 681. 


. Cattle—Continued. 

reacting to tuberculin, subcutaneous 
I lesions, 73. 

i sex ratio in, 819. 

short spine, new recessive lethal in, 
522. 

show ring, production records. Mo. 
366. 

tick— see also Tick. 

life history of Balesia hlgemina 
in, 559. 

notes, P.E. 671. 

tuberculin-reacting, post-mortem exam¬ 
ination, 867. 

umbilical hernia in, inheritance, Idaho 
270. 

I Cauliflower— 

effect of seed treatment, 2s.Y.State 
» 152. 

for Com Belt gardens, Ill. 739. 
optimum pEE for, N.Y.Comell 684. 
Cectdomyia pyti, notes, N.Y.State 552. 
Cecidomyiidae as grass pests, 157. 

Cedar— 

coast white, occurrence, N.Y.Comell 
638. 

deodar, weevil attacking, synonymy, 
262. 

red, new mite on, Mich. 154. 
red, notes, Tex. 35. 
rust, control, Va. 545. 
southern white, forests, characteris¬ 
tics, growth, and management, 17.8. 
D.A. 145. 

white, height growth in, 438. 

. Celery— 

blight, control, N.Y.Corn^ 640. 
chemical analyses, N.Y.Comell 634. 
fertilizer experiments, Ohio 432. 
greenhouse leaf tyer on, Mich. 452. 
intra-State competition in Florida, Fla. 
88L 

root rots, notes, N.Y.Comell 640. 
Septoria blight, notes, 147. 

Cellophane, use in life history studies of 
insects, 243. 

I Cells —see also Animal cells and Plant 
cells. 

living, effect on accent of sap, 210. 
Cellulose— 

as energy source for nitrogen-binding 
microorganisms, 421. 
effect on fecal excretion of water and 
absorption of phosphorxis from in¬ 
testinal tract, N.Y.ComhU 655. 
Celotex, manufacture and uses, 674. 

Cement— 

hot, effect, 79, 

Portland, rate of hardening, factors 
affecting, 78. 

Centipede— 

garden, control, Calif. 456. 
garden, steam storillzation for, 111. 245. 
greenbou’^e, new to Maehlgan, Mich. 
154. 
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Oephua pyffmaeus, see Sawfly, Bnropeais 
wheat-stexa. 

Oeratitia capitataj see Fruit fly, Mediter¬ 
ranean. 

Ceratophylh&8 fasoiatus, see Rat flea. 
Ceratostomella^^ 

ips, notes, 646. 
pJnf, notes, 646. 

Cercoapora — 

althaeina, notes, 152. 
apti, control, N.Y.Cornell 640. 
atrioincta, notes, 147. 
masarum on banana, 643. 
peraonata, notes, Ga. 745. 
sp., notes, 643. 
voffinae, notes, P.E. 237. 

Cercospora spot on clover, 149. 

Cereal— 

diseases, field method of insuring posi¬ 
tive attack, 440. 

experiments, sampling technic, 325. 
rusts, see also Rust and specifie host a, 
favoring conditions, 883. 
seed treatment, see Seed treatment, 
stem rust resistance, studies, U.S.D.A. 
642. 

white tip disease, notes, 643. 

Cereals—aee also Grain and specific grains, 
effect on calcium-phosphorus nretabo- 
lism in chickens, 660. 
germination and development, effect of 
calcium sulfite and sulfate, 723. 
losses due to delay in harvesting, N. 
I>ak. 131. 

yield, census studies, 829, 

Ccreus apeciostts, self-sterility In, 143. 
Cestodes from wild turkeys, 670. 

CMbertia ovina, feeding ]tobits and patho¬ 
genic action, 571. 

Ohaetocnema aridula, injurious to cereals, 
847. 

Ohaetodacua iryoni, heat treatment for, 852. 
Ohaitaphorw populella, life history. 250. 
CTiara spp., effect on mosquito larvae, 852. 
Charcoal, value for laying hens, Miss. 766. 
OhauHognathua marginatua, notes, Tex. 51. 
Cheese— 

body of, relation to calcinm in, 570, 
cottage, low-add rennet-type, manufac¬ 
ture, xr.SJ).A. 869. 

cottage, sweet-curd, rennet-coagulated, 
manufacture, W.Va. 569. 
cream, properties, factors affecting, Mo. 
368. 

effect of curd character of milk, Utah 
170. 

studies, Ta. 589. 

Chemical analysis, Quantitative, effect of de¬ 
gree of pulverization and weight of sam¬ 
ples, 204. 

Chemotropometer, description, 243. 
Ohenopodium atriplidnum, poisonous to 
sheep, 469. 

Chenopodium oil, anthelmintic value, Mich. 
173. 


Cherries— 

addity, sugar, and moisture in, Vt. 684. 
breeding, 326. 

Clasteroaparium carpophilum affecting, 
840. 

cracking, control, Alaska 632. 
cracking, studies, Idaho 227. 
effect of Bordeaux mixture, Mo. 331. 
effects of freezing, Ga. 740. 
experiments at Bari, Italy, 830. 
pollination studies, 829; Wash.Col. 737, 
748. 

pruning. III. 281; W.Va. 587. 
response to fertilizer applications in 
nursery, N.Y.State 638. 
spray residue removal from, N.Y.State 
534. 

trends in purchasing power and cost of 
production, Mich. 286. 
varieties for Iowa, Iowa 189. 
varieties, new, N.Y.State 634. 
winter injury, Wash.CoL 741. 

Cherry- 

case bearer, notes, Mich. 154. 
leaf spot, notes. 147. 
rootstocks, studies, N.Y.State 634. 
seedlings, raising, N.Y.State 534. 
trees, growth, N.Y.State 585. 
trees, growth from seedling to two- 
year budded trees, N.Y.State 484. 
trees, old, winter injury, Wash.Col. 
738. 

Chestnut— 

blight, notes, N.Y.ComeH 641. 
seedUngs, breaking rest period, 724. 
Chestnuts— 

deterioration In southern Appalach¬ 
ians, U.S.D.A. 234. 
oriental, plantings, Ga. 743. 

Chick diseases, control, 873. 

Chicken pox, see* Fowl pox. 

Chickens—aw aJao Chicks, Fowls, Hens. 
Poultry, and Pullets, 
broiler production, cottonseed meal for. 
Miss. 766, 

calcium-phosphorus metabolism, effect 
of cereals and vitamins, 660. 

Indexes of prices, quantities, and ca-^sh 
incomes of Minnesota, Minn. 480. 
metabolism in, £y. 164. 
poisoning with whorled milkweed, 177. 
weights, effect of coccidlosls, 774. 
Chlcks- 

baby, selection for exhibition, N.J- 
661. 

calcium and phosphorus requirements, 
660. 

calcium-phosphorus ratio in feeds, Tex. 
64. 

colon organisms and Salmonella pul- 
lorum, relation, Ala. 865. 
effect of formaldehyde fumigation of 
incubator, Fans. 276. 
effect of high brooding temperature, 
N.H, 03, 
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Chicks—Continued, 
growth. Mo. S63. 

growth and maturity, effect of supra¬ 
renal cortex and medulla, W.Ta. 
567. 

peanut meal as starting mash, Ta. 
262. 

pellagra-llke syndrome in, 882. 
protein reqniroments, Wash.Col. 767. 
reared in battery brooder, pigmenta¬ 
tion, Ta. 566. 

rickets prodnetion In. ration for, 595. 
simplified rations for, Ala, 859. 
value of rice by-products for, Ark, 
565. 

vitamin A requirements, N H. 63. 
Children—<-ec also Boys, Girls, and Infants, 
food for, U.S.D.A. 293. 
growth rate, seasonal variation in. 
Ohio 90. 

in rural areas, play and recreation, 
S.C. 86. 

preschool, growth, Ga. 791. 
school, of Texas, growth In weight, 
accuracy of data, 387. 

Chile simplest, control, 448. 

Chinese hamster, oestrous cycle, 818. 
Chlorates— 

effect on catalase activity of roots of 
bindweed, 33. 

for weed control, Colo. 631; 111. 221; 
Tex. 29. 

ChXoreUa sp.— 

growth, necessity and function of man¬ 
ganese in, 419. 

manganese requirement, N.Y.Coinell 
622. 

Chloride in rain water, 312. 

Chlorine— 

disinfectants, preparation, testing, and 
use, Kans. 570. 

in turpentine, determination, 809. 
poisoning in connection with weed con¬ 
trol, 643. 

solutions, effect on pot iflants, 142. 
Chloroform, value for bot fly larvae. Ill. 
271. 

Chlorophyll— 

effects on animals, Ga. 763. 
in tobacco, effect of mosaic, 445. 
synthesis, formation of formic alde¬ 
hyde during, 722. 

Chlorosis— 

In trees, Idaho 235. 

Infectious, of roses, 843. 
of oats and cowpeas, S.C. 627. 
of plants on neutral or alkaline soiL«;. 
Ta.Tmck TS8. 

Chocolate- 

milk, fist test for, Pa. 206. 
products, added lecithin in, detection, 

80 a 

CAecrosfronpplut pHdeadotecfitt^ life his- 
tMT, 6681 
Chol c d gtol 

ta Ueod of eow in milk fem, 174. 
rdatkA to protehi fimctlofis, 606. 


Ohorthippua curtipennis, notes, Utah 648. 
Chromium steel vessels, applicability to 
analytical purposes, 203. 

Chromosome conjugation of dwarf apples, 
725. 

Chromosomes— 

and phylqgeny in Crepis, 623, 
behavior in Pomoideae, 126. 
in Cucurbita, N.T.State 726. 
linkage in Oenothera hybrids, 127. 
number— 

I in anglosperms, 25. 

in pineapple varieties, 126. 

, in UlmuB, 628. 

I value In taxonomic studies, 623. 

somatic, of sorghums, 725. 
ChnfMmpTialus aurantil, see Bed scale, 
California. 

, Chrysomphahis dUstyospermi on avocados, 
759. 

ChryBopilua ferruginosuB^ notes, P.R, 247, 
Churches, rural, papers on, 488. 

Chums, contamination of butter from, 
Iowa 169. 

I Chylomicron content and total lipids of 
blood plasma in dogs, 196. 

1 Cioadula Bewnotata, see Leafhopper, six- 
I spotted. 

* CficaduUna mhila, transmission of plant 
i vims by, inheritance, 156. 

I Cicinnoholus ceaatH, notes, 751. 

Cider manufacture, technical processes, 
Can. 827. 

\ CimesB lectularlUBi see Bedbugs, 

I Citrangequats, notes, Tex. 85. 

Citranges, notes, Tex. 35. 

1 Citric add— 

determination, 410. 

utilization by Salmonetla puZTorum, 
E.I. 375. 

Citron, feeding value, S.C, 664. 

Citrus —see also Lemons, Oranges, etc, 
boron requirements, 336. 
conker studies, 842. 
culture in Porto Rico, F.B. 281. 
diseases in Florida, Fla. 446. 
diseases in South Africa, 752. 
effect of boron on, 420. 

I experimental station in South Rho¬ 
desia, notes, 499. 
fruity marketing, 886. 
gmnmosis and scaly bark, control, 
Guam 432. 

hybrids, new, U.S.D.A. 830. 
insects, control, handbook, 757. 

Insects in Japan, U.S.D.A, 154. 
leaf lesions produced by Sphacetoma 
fawoetm, 344. 

leaf miners of Far Bast, U.S.DA.. 56. 
leaves, density of stomata in, 21. 
propagation, Fla. 39. 
propagation by cuttings, Calif. 436. 
rust mite, control, Tex. 62. 
scale, distribution In Mediterranean 
Basin, 452. 

scale, gray, mortality from sulfur 
dusts, 452. 
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Citrus—Con tinned. 

trees, fumigation, protective stupefac¬ 
tion, 449. 

trees, portions, analysis, P.R. 536. 
trees, winter injury, Ter. 34. 
Cladoaporium — 

allmm, perfect stage of, 763. 
herbarum, notes, 342. 

Cladosporium diseases of stone fruits, 242. 
VXiiaiero^porium carpophilum, notes, 340. 
CZat7icepe paapaU, cause of forage poison¬ 
ing, Miss. 771. 

Clay, plasticity, 778. 

Clay soils, plant succession and grazing 
capacity, 720. 

Clemson College Truck Experiment Station, 
notes, 900. 

CXetua punctiger, bionomics, 759. 

Cletua trlgonua, bionoznics, 759. 

Climate—see aXao Meteorology. 

effect on Washington agriculture, 809. 
of Alabama, 116. 
of South American countries, 208. 
relation to cotton culture in India, 
208. 

relation to soil culture in Starkenburg 
and Bheinhessen, 412. 

Climates— 

dry, of United States, 809. 
of North America, new classification, 
116. 

Climatological data, see Meteorological ob¬ 
servations. 

Clinics for animals, papers on, 174. 
Clostridium — 

Jjotulinum B and C cultures, atoxic, 
468. 

7>otulinum in soils, detenzdnation. 
Colo. 618. 

oedematoidea and Bacillus sordellii, 
serologic agglutination, 86$. 

Clothes moth, webbing, control, N.Y.Comell 
647. 

Clothes moths in homes, important breed¬ 
ing place, 851. 

Clover— 

anthracnose, notes, 147, 149. 
bacterial leaf spot, notes, 149. 
blossom odor, attraction for bees, 856. 
combine harvesting, n.S.B.A. 80. 
crimson, as winter cover crop, W.Ta. 
628. 

crimson, optinnim sou reaction for, 
Del. 626. 

hop, culture and value, Tenn. 823. 
in rotation, fertilizer experiments, Ark. 
626. 

Ladlno, as pasture crop, Idaho 264. 
Ladino, breeding, Idaho 220. 
mildew, control, Idaho 235. 
mite, control, Wash.CoL 766. 
mosaic, notes, 147, 149. 
optimum soil reaction for, Dd. 526. 
powdery mildew, notes, 148. 
red— 

breeding, Idaho 220. 

1488X6-48-5 


Clover—Continued, 
red—continued. 

culture experiments, HI. 224. 
from different regions, adapta¬ 
bility to Kentucky, Ky. 327. 
irrigation experiments, Idaho 220. 
Kentucky-grown v. foreign, Ky. 
ISO. 

seeds, absorptivity in, 723. 
strains, comparison, 782. 
variety tests, Va. 627. 
root and crown rots, notes, 149. 
rust, notes, 149. 
sooty spot, 149. 
sweet, ste Sweetclover. 
variety tests, Alaska 626; N.H. 27. 
Cobalt in plant ash. 801. 

Cc'baltinltrite for potassium determination, 
804. 

Coccid enemies of coffee in Dutch East 
Indies, 166. 

Cotcidae of pricklypear, economic Impor¬ 
tance, 351. 

Coccldia— 

development of oocysts, 846. 
in cattle, P.R. 670. 
in poultry, P.R. 671. 
in rabbits, species differentiation, 670. 
oocysts, distribution on poultry farm, 
774. 

oocysts, staining, 753. 

Coccidlosis— 

avion, control, Ohio 178. 
control 373, 874. 

control with powdered buttermilk, 
Mich. 173. 

in calves, 872; P.B. 272. 
of fowls, experimental therapy, 874. 
of hens, notes, N.H. 76. 
studies, 774. 

Coccinellidae of Minnesota, Minn. 58. 
Coccophagus gumeyi for control of 
doooccus gahani, 451. 

Coccus pbyllosepticus, notes, 842. 

Cockerels, pedigreed, cost of raising, 862. 
Cocklebur, control, Tex. 28. 

Cockroach, German, life history, 847. 
Cockroaches, fumigation work, 758. 
Coconut— 

meal, feeding value, Guam 468. 
meal in dairy ration, effect, Ohio 67. 
palms, production, variation in, PJL. 
636. 

Codling moth— 

baits In New Mexico, 453. 
bands, tests; 660. 

behavior, field observations, Calif. 649. 
control, 453, 861; HL 244; N.Y.Sfate 
561; W.Va. 663; Wash.Col, 754. 

In Rogue River Talley of Oregon, life 
history, 53. 

Increase in 1930, Del. 860. 
lifb cyde and control, 346. 
oil'Uiootine spray test for, lud. S3, 
reactions to light, N.T.State 651. 
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Codling moth—Continued. I 

refc>Istance to spray materials, Va. , 
532. 

situation, seriousness in, 347. 
studies, Pa. 246; S.C. 658. 
winter mortality, Mo. 846. 

Cod-liver meal, hone-building value for 
poultry. Pa. 261. 

Cod-lher oil— 

and viosterol, comparison, 297. 
effect on calves, 367. 
effect on production, hatchability, and 
fertility of eggs. Ark. 566. 
effect on rickets, Nebr. 862. 
effects as indnenced by oyster shell 
feeding to hens, 262. 
feeding, III 260. 

of varying acidity, response of grow¬ 
ing chicks to, Pa. 262. 

Coeloidea— 

dendroctoni n.sp., description, 160. 
icolyti n.sp., description, 160. 

Coffee—— 

coccid enemies in Dutch East Indies, 
156 

effect on basal metabolism of women, 
791. 

varieties, notes, P.R. 536. 
vitamin C in, 794. 

Cold, see Temperature, low. 

Coleophora maUvorella, see Pistol case 
bearer. 

Coleaphora prunietla, notes, Mich. 154. 
Coleoptera, injurious to cereals, 847. 
ColeospoHum holidaginiSj notes, 162. 

Coleus cuttings, rooting, effect of amount 
of foliage, 142. 

Colic, flatulent, of horses, P.R. 272. 
Collards— 

effect on nutritional anemia, Ga. 794. 
vitamins in, Ga. 196. 

CoUctotrichum — 

fakatumt notes, P.B. 287. 
gloeosporioldes, notes, 752. 
Undemuthianum, notes, N.T.Gomell 
640. 

trifoUi, notes, 149. 

CoUoidal— 

behavior of soils, laws, 412, 818. 
carbon with adsorbed flavines, cuia- 
rive properties for abortion, 572. 
CoUoids^ 

inorganic, electrokinetics and base- 
exchange capacity, 813. 
protective, use in determination of 
metals as lakes of dyes, 508. 
soil, properties, effect on soybeans, Mo. 
313. 

soil, rdle in root development, 819. 
soil, studies in, 14. 

CoUgrtclusi fiih9, parasite of poultry, 77. 
Colon of rats, tone of. sdUct of diet, 892. 
Cotes— 

dOfltft ateurone, in com, 421. 
gesettea in iHHnna of Altai region, 819. 


Color—Continued. 

inheritance in mice, 819. 
inheritance in sheep, 622. 

Coloiado— 

College, notes, 497 
Station, notes, 497. 

Station, report, 695 

Colorimeter, new titration, description, 308. 
Colts, draft, growth and development, Mo. 
362. 

Columbus wholesale market, rec^pts of pro¬ 
duce, Ohio 97. 

Columns, built-up wood, tests, 79. 

Combines— 

adaptability to Indiana farms, Ind. 
183. 

for harvesting grain and soybeans, 
tests, Va. 679. 

for harvesting grain, soybeans, and 
clover with, IJ.S.D.A. 80. 
for harvesting navy beans, Mich. 188. 
in Ohio, studies, Ohio 475. 
percentage on farms, HL 282. 
nse in different agricultural regions of 
world, 880. 

use in western Canada, 880. 

Community —see also Rural community, 
development, papers on, 484. 
local government, efficiency, 482. 
program<<, nse of score cards In, 482. 
Oompositae, root meristem, effect of inuUn, 
520. 

Composite flower, anatomy and morphology, 
N.T.OomeU 619. 

Concrete— 

beams, frozen, modulus of rupture, 
U.S.D.A. 181. 
maturing temperature, 182. 
mixed in standard 27E pavers, factors 
affecting, n.S.DA. 780. 
paving, studies, U.S.D.A. 78. 
reinforced, columns, stress distribution 
in, 474. 

strength, relation to cement strength, 
n.S.DAi. 780. 

Coneflower mosaic, notes, 147. 

Coniferous seedlings, fertilizer experiments, 
831. 

Conifers— 

fnngus disease related to snow cover, 
344. 

period of height growth in, 437. 
pnre stands, effect on bardpan forma¬ 
tion, 540. 

Connecticut— 

College, notes, 895. 

State Station, notes, 895. 

State Station, report, 496. 

Storrs Station, notes, 895. 
Oonocephniiu vieinus, notes, Utah 640. 
ConotracAclus crataegi, ho Quince curculiOi 
Cenotroehetw ne»itphar, see Plum cnrcollo. 
Contarinia pgriomt^ see Fear midge;, 
Cookies, butter, loss of vitamin A during 
baking, 297. 
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Cooking stove, electric, special type, 495. 
Cooperation— 

educational relations, 886. 
national problems of, addresses and 
discussions, 885. 

Cooperative— 

associations, papers on, 483. 
corporations, farmers’, in Pennsylva¬ 
nia, 884. 

purcbasing associations, farmers’, 
membersbip probleios, Pa. 86. 

Copper— 

and cadmium, quantitative separation, 
505. 

carbonate for greenbouse crops, Colo. 
639. 

carbonate, toxicity to Mediterranean 
fruit fly, 662. 

determination in Bordeaux-lead arsen¬ 
ate mixtures, 411. 

determination in organic matter, 505. 
effect on anemia of rats, 295. 
effect on growth of molds and yeasts, 
Ky. 119. 

effect on vitamin A deficiency, W.Va. 
560. 

for anemia treatment, quantitative va¬ 
riations in, 597. 
fungicides, classification, 343. 
in serving portions of common foods, 
292. 

salts as precipitants for blood pro¬ 
teins, 808. 

sulfate for exanthema control, 343. 
sulfhte treated wrappers for Botrytis 
rot of pears, TJ.S.D.A, 47. 
wading technic, 281. 

Corn— 

and com products, use in home, U.S. 
D.A. 888. 

and grain sorghums, comparison, Tex. 
27. 

and legumes, interplanting losses from. 
Ark. 526. 

and legumes, interplanting tests, Miss. 
730; S.C, 627. 

artificial drying studies. 111. 278, I 

billbufe life history, 8.0. 853. 
borer, Buropean— 

bacterial diseases, 851. 
control by insecticidal sprays, 
661. 

control, phases, 847, 
control, plowing methods. 111. 278; 
U.S.D.A. 66. 

control with improved machinery. 
Pa. 246. 

effect of dry weather, m. 244. 

In Guam, Guam 448. 
in Illinois in 1931, 111. 650. 
in western New Tork, U.S.D.A. 
759. 

occasional parasite, 160. 
quarantine and clean-up xegula- 
tions, Conn.State 496. 
lelnfestation from manure piles 
and taoA lots, U.8 .Dj1. 458. 


Corn—Continued. 

borer, European—continued. 

resistance of South African and 
American com to, 851. 
situation in Ontario in 1930, 847. 
winter mortality in Ontario and 
Quebec, 347. 

breeding, 326; Ga.Coastal Plain 626; 
Miss. 730; Mo. 826; N.Y.ComeU 
626; P.R. 627; Tex. 27; Va, 627. 
brown midrib in, linkage relations, 
727, 

cobs, hemioelluloses of, 111. 
combine, development, 380. 
component of rachitogenic diet, 796. 
cnlture experiments, Ark. 525; S.C. 

627; Tex. 27. 
decline in grade. 111. 221. 
ear worm, biology and control, Md. 65. 
ear worm Injury, value of husk piotec- 
tlon to corn ears, Va. 55. 
effect of phosphorus, 20. 
effects of X-ray treatment. Mo. 321. 
fertilizer application methods; Del. 
526. 

fertilizer experiments, Ark. 625; Del. 
526; 6a.Coa8tal Plain 826; Miss. 
730; Mo. 813; S.C. 627; Tex. 27. 
“firing,** effect of nitrogenous ferti¬ 
lizers, Mo. 313. 

fodder, ground, v. com silage for stock 
cattle, Kana 856. 
fbot rot, notes, 147. 
for fattening calves, N^r. 358. 
for pigs, Ohio 458. 
for silage, variety tests, Ud. 427. 
futures, IT.S.D.A* 785. 
genetic analysis, Mo. 821. 
germs, yellow, as source of vitamins B 
and G for lactation, Dl. 206. 
green, Intra-State competition In 
Florida, Fla. 881. 

green manuring experiments, Ga. 
Coastal Plain 626. 

ground v, silage, for milk production, 
S.a 663. 

growth and maturity, factors affecting, 
Va. 527. 

harvesting in Illinois, m. 185. 
heritable characters, 421. 
hogging off methods, HI. 186. 
husking, losses from machine and hand 
picking, Ill. 278. 

hybrid vigor and convergent improve¬ 
ment, U S.D.A 322, 
improvement work, IIL 221. 
inbreeding method^ 727. 
indexes of prices, quantities, and cash 
incomes of Minnesota, Minn. 480. 
inheritance in, Miss, 730; Tex, 22. 
Irzi^tton experiments, Wash.Col. 780. 
kernel, vitamin B complex in, BL 296. 
kernel^ reduced endcMpenn, descrip¬ 
tion, 421. 

Umfag experiment^ Ga.Coa8tal Plain 
626. 

linkage in, Iowa 23. 
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Corn—Continued. 

manganese absorption by, Tez. 211. 
meal, metabolizable energy and net 
energy values, 763. 
moldy, feeding to chick*^, 661. 

Peulcillium injury to, 547. , 

picking, band v. mechanical, compari- | 
eon, 380. ‘ 

picking, mechanical, status, 380. 
planting and harvesting, labor require¬ 
ments, CoumStorrs 185. 
planting time, Ill. 220. 
plants, expressed sap, as indicator of 
nutrient needs, 19. 

prices of South Dakota, 1890-1930, 
S.Dak. 189. , 

prices, trend, Iowa 187, 188. \ 

production, Iowa 188. ^ 

production costs, power unit as factor, 
S.C. 679. 

production with general-purpose trac¬ 
tor, Pa. 279. 

proteins, nutritive value for pigs, 861. 
research in Indio, 131. I 

root rot, studies, W.Va. 646. 
root, stalk, and ear rots, notes, 147. 
rootworm. studies, Ill. 244. 
seed disinfection. Mo. 338. 
seed, time for picking. Ill. 220. 
seed treatments;, Ark. 542; I7.S.D.A. 
»S6. 

seed treatments, effect on soil Insects, 
m. 244. 

seedling blight, notes, Mo. 338. 
seedlings, Gib&ereZlo gauUneUi affect¬ 
ing. 339. 

selection for protein and oil content. 

HI. 220, 

selfed lines, losses due to smut Infec- 
tions, 442. 

shelled, grinding, Ohio 475. 
silage, see Silage. 

situation in Union of South Africa, 
383. 

smut resistance, breeding for, 647. 
smut, seasonal prevalence, ef^t of cli¬ 
matic factors, 441. 
smut suseeptibUity, studies, W.'Vh. 545. 
South African and American, resist¬ 
ance to com borer, 851. 
starch gels, studies, 201. 
stored, ins^ pests, heat treatment, 
Fla. 848. 

swset, see Sweet com. 
tiUers, effect on grain yield, 828. 

T. wheat for lamb feeding, HI. 257. 

T. wheat for pigs, Ey* 164. 
variety testa, Ala. 820; Ark. 626; <3a. 
Coastal Plain 626; m. 221; Miss. 
780; Mo. 320; N.Dak. 131; N.H. 27; 
8.C. 627; toe. 27; Ta. 627; Wash. 
CoL 780. 

fitandn D In, 796. 
weerils In, effects of dry heat, 362. 
ylsIO ie8t% aonrses of ezpeBteentsl er- 
wr, 688. 


Corn—Continued. 

yields, N.Dak. 131; tr.S.D.A. 628. 
yields, effect of culture methods, 
TJ.S.D.A. 222. 

yields, effect of phosphorus, Mont. 426, 
yields following rye and vetch, W.Va. 
528. 

yields, relation to smut infection, 
W.Va. 54a 

Cornell University, notes, 396, 698, 900. 
Cornstalk borer, southern, studies, S.C. 652. 
Cornstalks, insulating board from, 182. 
Corpora lutea extracts, effbet on ovarian ac¬ 
tivity, 625. 

Correlation coefficients, meaning and uses, 
revision, 586. 

Oortieium mgum, notes, Fla. 886. 

Coryza and fowl pox, 467. 

Cost of living— 

of selected farm and small-town fam- 
iUes, ni. 494. 
studies, 48a 

Cost of production, see t/peeAflo crops. 
Cotton— 

and poultry farming, economic study, 
Ala. 880. 

aphid project, notes, Miss. 754. 
boll weevil, see Bon weevil, 
bollworm, see Bollworm. 
breeding, Ark. 525; Miss. 780. 
culture experiments, Ark. 525, Qa. 
Coastal Plain 626; Miss. 730; Tez. 

27. 

culture in India, relation to climate, 
208. 

damage by crickets, 249. 
distribution by grades, staple length, 
and tenderability on future con¬ 
tracts, Ark. 584. 

earliness in, factors affecting, 327. 
early planting, value, S.C. 641. 
effect of ammonia and nitrate nitro¬ 
gen for, Ga. 732. 
effect of phosphorus, 20. 

Federal Farm Board operntiuns, 886. 
fertilizer experiments, Ala. 820; Ark. 
526; Ga. 729; Qa.Coastal Plain 626 ; 
Miss. 730; Mo. 326; P.B. 223; Tex. 

28, 30; U.aDA, 629; Va. 627. 
fertilizers, mechanical application, 

U.S.D.A. 427. 

fiber maturity, methods of estimating, 
328. 

fiber, studies. Ark, 525. 
fibers, length and structure, S.C. 829. 
fibers, sample size for diameter 
measurements, determination, 79T. 
fiea hopper, cage tests of insecti¬ 
cidal dusts for, 249. 
flea hopper, studies, Tez. 49, 50. 

4F, in Punjab, variations in yields, 
causes, 133. 

germination and seedling development, 
effect of temperature, S.C. 641. 
green manuring experiments. Ga. 
coastal Plain 626. 
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Cotton—Continued. 

barvesting and ginning experiments, 
Tex. 29. 

hybrid vigor In, Ark. 621. 
improvement studies, Ark. 326. 
improvement, technic, 125. 
inheritance in, Miss. 730; Tex. 22. 
insects in Japan, U.S.D.A. 164. 
irrigation experiments, P.R, 228. 
Ishan, under mixed cultivation, 823. 
leaf curl In Sudan, 656. 
liming experiments, Ga.CoaBtal Plain 
626. 

lint development, factors affecting, 
Ala. 820. 

machinery, studies, Ark. 679. 
magnesium deficiency in, S.C. 614. 
manganese absorption by, Tex. 211. 
marketing conditions, 6a. 729. 
materials, white and colored, dura- 
bmty. Mo. 394. 

of India, standard, technological re¬ 
ports, 529. 

pollen, germination in artificial me¬ 
dia, 724. 

pollen mother cells, chromosome be¬ 
havior, 24. 

price indexes, Minn. 480. 
prices, Tex. 

prices of South Carolina, relation to 
quality, aC. 188. 

production, common errors in, IJ.S.D.A. 
788. 

production costs; power unit as factor, 
S.C. 679. 

quality, rdatlon to prices paid to farm¬ 
ers, Ala. 682. 

radiation-induced variation In, 422. 
research, S.C. 629. 

root constriction In San Joaquin Val¬ 
ley, 887. 

root development, relation to growth 
and fruitfulness, 680. 
root rot— 

cycles of growth in, U.S.D.A. 149. 
disease; causal organism, 889. 
fungna, indigenous in Arizona des¬ 
erts, 837. 

fungus, viaMUty of strand hyphae, 
240. 

on omamentsls, Tex. 84. 
studies, Tex. 4^ 43, 40; U.ai>.A. 
628. 

seed, see Cottonseed, 
seed-borne diseases, control, Ga. >744. 
seedlings, damping off; 147. 
spacing experiments, Mo. 826; P.B. 
228; Tex. 29. 

species. Old World and New World, hy¬ 
bridization, 24. 

spring tooth weeder to break crusts on, 
Ala. 874. 

staple leigths and grades, Mo. 881. 
Thysanoptera on, biolc^, 554. 
tcampiiatlon and water reqtdraDaients 

in 'M'MMdinrtM, SIS, 


Cotton—Continued, 

varieties, internal pathogenes of, S.C. 
641. 

variety tests, Ala. 820; Ark. 526; Ga. 
Coastal Plain 626; Miss. 780; Mo. 
326; Tex. 29. 

variety-date of planting tests, Ga. 729. 
vicinlsm in at Clemson College, 629. 
wilt, control, Miss. 745. 
wilt fungus, pathogenicity, 442. 
wilt, studies, Ark. 542, 887. 
yidds, U.S.D.A. 628. 

Cottonseed— 

cake V. ground wheat as supplements 
for kafir hay. Elans. 856. 
dnstlng, Ga. 747. 
exchange for meal, N.C. 319. 
hnlls, feeding value, Tex. 65. 
meal and hulls for lactating dairy 
cows, Tex. 65. 

meal exchange lor seed, N.C. 319. 
meal, feeding, effect on storage quality 
of eggs, Tex. 64. 

meal, feeding value. Miss, 766; 8.0, 
458, 668; U.S.DJl. 863. 
meal, nutritive value, ration to vita¬ 
min A, Pa. 265. 

meal proteins, nutritive value for pigs, 
861. 

meal, use in diet of rats, 161, 
oil content, S.C. 629. 
price indexes, Minn. 480. 
proteins v. linseed proteins, nutritive 
value, m. 258. 

source and care, relation to length of 
staple, N.C, 827, 
treatment, Miss. 730. 
treatment, volatilization of mercury 
compounds. Miss. 745. 
whole, feeding value, S.C. 663. 
Cottonwood leaf gall lice on truck crops, 
Tex. 51. 

Counting devices, automatic, description, 
882. 

Country, ses Rural. 

Country Life Conference, m NationaL 
County government, costa, 584. 
County governments, taxation receipts 
and expenditures, Del. 679. 

Cover crops— 

for orchards, tests, Eans. 689. 
system for. 111. 228. 
value. Fa. 227, 

variety tests, Miss. 730; Va. 527. 
Cowpea— 

curcuUo, life histonr and control, 
Ala. 847. 

leaf spot, notes, 442. 
mosaic, seed transmission, 147. 
Cowpeas— 

acre yields, Xnd. 27. 

08 cover crop, ZU. 231. 
composition, effect of potassium, Ark, 
518. 

dried ground, effect on nutritioiial 
anemia, 793. 
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Cowpeas—Continned. 

in peacb orchard, effect of magnesimn 
lime, S.C. 634. 

nodule bacteria of. Miss. T30. 
soil reaction for, W.Va. 628. 
variety te^ts, Ark. 525; Guam 426; 
S.C. 62T; Tex. 27. 

Cows—see also Calves, Cattle, and Heifers, 
bedding materials for, comparison, 
N.T.Coraell 662. 

body form relation to milk secretion, 
4G4. 

calcium and phosphorus assimilation, 
S.C. 664. 

calcium and phosphorus requirements, 
Vt. 664. 

cost of production, Ohio 782, 
effect of irradiation of udders and 
feed, Wash.Co2. 768. 
hemoglobin and phosphorus in, 464. 
home grown feeds for, Miss. 768. 
lacrating, dietary fat and phosphorus 
In blood, 864. 

lactating, phosphorus distribution In 
blood, N.T.Comell 662. 
length of calving interval and milk 
yield, 366. 

milk production, see Milk production, 
on pasture, supplementary feed re¬ 
quirements, 6.C. 663. 
protein requirements, N.T.Gomell 662. 
recovery of tubal ova from, 824. 
roots as feed for, W.Va. 5^. 
sprayed with fly repellent, milk pro¬ 
duction, Ala. 863. 

sterility in, prophylaxis and therapy, 
467. 

udders, ace t'dders. 

uterus, conceptions in right and left 
horn, Idaho 219. 

Crab apples, breeding, Can. 827. 

Cranberries— 

flaying experiments, Wash.Col. 757. 
storage rots, 751. 

Cranberry— 

diseases, studies, tJ,S.!D.A. 548. 
flreworm, control, Wash.CoL 757. 
fruit worm, control, Wash.CoL 757. 
insects, WosZlCoL 756. 

Crapemyrtle^ breeding, Tex. 34. 

Orassisema sp., notes, P.B. 571. 

Crawfish as second intermediate host of 
long fluke^ 571. 

Cream— 

fat dispersion and casein stability, ef¬ 
fect of homogenisation, Pa. 268. 
for butter manufacture, deodorisation. 
Mo. 869. 

grading plan, XU. 267. 
line formation in milk. Pa. 268. 
quality and butter quality, correlation, 
Wash,CbL 769. 
sour, studies. Pa. 269. 
stan^rdlzstlon tables, U.S.D.iu 770. 
vUeoelty, fsetora aiVecting, 

ITO. 


Cream—Continued. 

water cooling, Ark. 579. 
whipped, properties, factors affecting, 
Mo. 868. 

Creameries, cooperative, operating costa, 
Vt. 681. 

Creamery— 

license division, report, Ind. 576. 
operation, cooperative, in Vermont, Vt. 
788. 

Crepls— 

evolutionary processes in, 218. 
genetic and taxonomic studies, 628. 
hybrids, cytologlcal studies, 623. 
Oricetuhts ffriseus, oestrous cycle, 818. 
Crickets— 

as cotton pest; 249. 
in Utah, Utah 648. 

Oriooerlg duodectmpunotaiaj see Asparagus 
beetle, twelve-spotted. 

Crop— 

plants, breeding for yield In, 130. 
plants, inheritance in, modification, 
125. 

production on Newlands project, Nev. 
477. 

Reporter, supplement, U.S.DA. 85. 
reports, U.S.BAl. 189, 480, 789, 885. 
residues, decomposition, N.Y.Comell 
613. 

rotations, see Rotation of cropa 
yields, effect of paper mulches, Callt 
517. 

Crops —see also Tield crops, Foiage crops, 
Root crops, and apeotfio crops. 
cost of production In Salt River Val¬ 
ley, Arte. 477, 

critical period studies, Colo. 612. 
drought resistance in, nature, 721. 
effect of fallowing dry land, Mont. 426. 
effects of IntertOlage, Fa. 716. 
germinatlott interval, effect of soil tem¬ 
perature, 825. 

in rotation, fertilizer experiments, Tex. 
27. 

production methods at Colby, Kansas, 
Experiment Station, U.S.D.A. 221. 
variation In, 134. 

Crotalaria— 

root rot resistance, Tex. 43. 
species for soil improvement, Ala. 820. 
variety tests; S.C. 627. 

Crown gall, wooUy-knot type, pathogenesis 
in, 750. 

Crucifer flnger-and-toe disease, life history, 
cytology, and method of Infection, 441. 
Crude fiber, see Cellulose. 

Cryolite— 

as lead arsenate substitute, value, 760. 
for codling moth control, 851. 
value for sprays, 247. 

Crpptoeooeus farotmHtoBus, notes, 76. 
Cryptolaemus beetle, breeding, 850. 
Cr^tordtUdism in swine, Idaho 218; Mo. 
328. 



1032] 


HTDEX OTf SXTBJBOTS 


949 


Cucumber beetle— 

control, W.Va. 654. 
spotted, altitude records, 647. 
spotted* sex differentiation, 455. 
stripe^ control, Mo. 846. 

Cucumber— 

dovny mildew, ^praying and dusting 
experiments, Fla. 443. 
mosaic, white and green, notes, Ey. 
146. 

powdery mildew, control in green¬ 
houses, 747. 

Cucumbers— 

breeding, Can. 828. 
effect of excess nitrates, Colo. 689. 
effect of paper mulch, Can. 828. 
Geneva, seedless strain, N.T.State 585. 
intra-State competition in Florida, 
Fla. 881. 

Cucurbita, chromosome number in, N.Y. 

State 726. 

Cucurbits— 

breeding, 826. 

sex ratio and sex expression In, 26. 
Culture media, oxidation-reduction poten¬ 
tial, method of poising, 112, 

CurcuUo Jarring sheet, new, 456. 
CureuUonidae, new injurious, 658. 

Currant anthracnose— 
notes, 147. 

varietal resistance to, 147. 

Currants— 

black, rogue varieties, 336. 
reverkon in, 648. 

Cutover land, Douglas fir, vegetative 
changes and grasdng use, 284. 

Cutworms, control, 760. 

Cyanogen product, new, fbr ship fumiga¬ 
tion, 768. 

cyclamen mite, control, DL 245. 

Cypress— 

Arizona, notes, Tex. 35. 
species, classification and description 
145. 

Cysteine— 

as substituents for cystine, 889. 
breakdown by exposure to light, 805. 
sensitive reaction for, 114. 
Cysticercosis in the Netherlands, 871. 
Cystine— 

breakdown by exposure to light, 805. 
determination, 114. 

Z-, ciystallized alkali salts of, prepa¬ 
ration and properttes, 711. 
substituents in nutrition, 889, 

Cytology— 

introduction to, treatise, 725. 
studies, N.Y.Comell 624. 

Cytospora canker of apple trees, 241* 
DaedtUea QuerOna, notes, IJ.SJD.A. 284. 
Dairy— 

bacteriology, treatise, 465. 
cattle and dairy cows, sea Cattle and 
Cow& 

farming, pasture fertilization and 
management, Ohio 65. 


Dairy—Continued, 

farming, studies, Vt. 788. 
farms, electrical refrigeration require¬ 
ments, Fa. 279. 

farms, organization, Eons. 781. 
industry— 

In United States and California, 
Calif. 883. 
outlook, U.S.D.A. 83. 
papers on, 586. 

plant efficiency studies, Tt. 681. 
production, seasonal feed costs, Okla. 

Panhandle 479. 
products— 

consumption in metropolitan Bos¬ 
ton In December, 1980. 884. 
fat determinations, Pa. 206. 
flavor in, W.Va. 569. 
in markets, major outlet, Ohio 
477. 

manufacturing and marketing, Va. 
280. 

marketing, papers on, 886. 
outlook charts, n.S.D.A. 283. 
price Indexes, Minn. 480. 
price rating system, 586. 
sires, see Bulls and Sires. 
statistiCB of Wisconsin, 586. 
utensils, sterilizing on the farm, Idaho 
168. 

waste waters, treatment and disposal, 
881. 

Dairying—see aiso Creamery, Batter, Milk, | 
eta, 

prodnetive, treatise, 289. 

Damping-off of flower seedlings, control, 
Ohio 48. 

Dasheens— 

tests, P.B. 527. 
variety tests, P.B. 228. 

Dates— 

culture experiments, Tex. 35. 
varieties, vitamins in, Ariz. 891. 
Davainea — 

fuhrtaanni n.sp., description, 670. 
profflottina, notes, Ala. 866. 
roMomi map., description, 670. 

Daylight, twilight, and darkness, seasonal 
variations, 116. 

Deer— 

problem of Pennsylvania, 844. 
white tailed* laurel and rhododendron 
as food for, 868. 

Deforestation and rainfall, relation, 207. 
Dehydration, see Drying. 

Delaware— 

College, notes, 900. 

Station, notes, 696, 900. 

Station, report, 599. 

Delphinium— 

bacterial spot, notes, 147. 
powdery mildew, notes* 152. 
DendroefottKs— 

breufooflifs, see Pine beetle, western, 
gpp., notes, 646. 

Dentin, caldflcatlon, 796. 
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Department of Agriculture, eee United 
States Department of Agriculture. 
Dcrepteryx chlnai n.sp., bionomics, 758. 
Dcrmaccnfor — 

anderaonij transmission of diseases to 
man by, 762. 

varlaWi<ij transmission of Eocly Moun¬ 
tain spotted fever, 762. 

Dermaptera of Omsk, West Siberia, 848. 
Dermatitis— 

contagious pustular, of sbeep and goats, 
466, 866. 

in rats and human pellagra, compari¬ 
son, 692. 

Dewberries— 

effects of freezing, Ga. 740. 
variety tests, Ga.Coastal Plain 633. 
Dfsia ventraUs, imported parasite of, 158. 
Dextrin ingestion, metabolic rate and re¬ 
spiratory quotients following, 298, 
Dextrose— 

determination in presence of levulose, 
507. 

in honey, determination by iodine-oxi¬ 
dation method, 609. 

Dfobrotioo— 

duodecimpunctata^ see Cucumber beetle, 
spotted. 

lonffioornis, see Com rootworm. 
vittata, see Cucumber beetle, striped. 
Diabrotlca, methods in rearing, 251. 
Dlammonium phosphate, preparation and 
I properties, U.B.D.A. 218. 

JOtaphna nodva affecting pine, 568. 

Diarrhea, bacillary white, see Pntlomm dte- 
eaae. 

Diaspis pirieola, range, 754. 

Diairaea sfeaeoleUa, see Cornstalk borer, 
southern. 

Dibothrium cordieeps, new hosts for, 277. 
DIhhomeria— 

eeidantis, new parasite of, 559. 
iigutella, notes, S47. 

Didyocautus fllaria, notes, 666. 

Bieyphus minimvs, control, Tex. 52. 
Didymaria didymia, notes, 162. 

DidymeUina Irfdit, notes, 162. 

Diet —see also Pood and Nntrltion, 
accessory fectors, see TltaminB, 
add base value, effect on reaction of 
intestlnia contents, Mich. 489. 
calculation of acid base content, 888L 
defleiency diseases, see spectflo dts- 
eases, 

effect on manganese content of TniTir 
890, 

in intestinal disorders, 490. 
iron and ci^per in, 203. 
of children, see Children, 
of i nf a n ts, see Infants. 
r61e In dental diseases, 90. 
vitamin B-ftee, 197. 

metOf omnlTorous and vegetarian, eompata- 
^vostudBes, 290. 

XKpMifefcmrta seifpeMKc, pamstts of Buro- 
Pm anwlsr IMqvf. 466. 


Diootes c^ilorUs, Introduction into Hawaii, 
448. 

Diplocarpon — 

earliana, notes. La. 48. 
rosae, notes, 152, 

Diplodia natdlensiSj notes, 762. 

Disease— 

rdation to development of science of 
nutrition, 194, 

resistance, effect of vitamin A and 
vitamin D, 897. 

Diseases— 

defldency, 467. 

of animals, see Animal diseases and 
spedfio diseases. 

of man, relation to public mEk sup¬ 
plies, 468. 

of plants, see Plant diseases and spe^ 
oiflo host plants, 
parasitic, treatment, 467. 
Disinfectants— 

chlorine, preparation, testing, and use^ 
Bans. 570. 

for undelinted cottonseed, tests, Ga. 
747. 

methods of testing, official, U.S.D.A 
718. 

Diasoaieira spuroaia, notes, Utah 648. 
Distemper of dogs— 
experiments, 174. 
papers on, 466. 

Distoma hepatUmm, notes, P.E. 272. 
Ditdies, hillside, protecting with concrete 
baffles, Okla. 878. 

Dithioetbylamine substitatlott for cystine 
in diet of rat, 889. 

Dog tick— 

American, transmission of Rocky 
Mountain spotted fever, 762. 
brown, animal carriers, susceptibility 
to exanthematous fever, 667. 
brown, transmission of kala azar by, 
667. 

Dogs, atavistic reappearance of digits in, 
128. 

Domestic sdence, see Home economics. 
Douglas fir— 

beams, creosoted, strength tests, 474. 
cut-over land, vegetative Changes 
grazing use, 234. 
disease, new In Germany, 843. 
region, revegetation after logging and 
burning, 148. 

. thinning experiments, 283. 

Drainage— 

economical use of large tile ftnr, 
U.S.DJL. 478. 
system, reverse slopes 877. 
Drepmothrips rewtsrt, notes, 460, 

Drought— 

and dry weather, definitions, 718. 
of 1980, 811. 

reabtanee In crop plants, natuza oi; 
72L 

Drug pilanta, variationB In content, canaes;, 
412. 
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Drags— 

and foods, inspection, Me. 386. 
antbelmintic value> 467. 
effect on bot fly larvae in test tabes, 
Ill. 271. 

effect on cardiovascolar mechanism of 
pigs, 274. 

use in diseases caused by nematode 
and trematode worms, 466. 

Dry farming experiments in Utah, 182. 
Drying process, fandamentals, charts 
showing, 880. 

Duchs— 

breeding, feeding, and management, 
462. 

sarcosporldiosis in, 179. 
wild, propagation, 846. 

Dusting, see Spray and apeoifio crops. 
Dusts, copper^containing fungicidal, sum¬ 
mary, 885. 

Dies, noxdndicator, mixture with indica¬ 
tors, 406. 

Djsentery, chronic bacterial, see Jobne's 
disease. 

Bar and skull defects in swine, 817. 

Earias huegeU, pentatomid predator of, 
849. 

Earth pressure tables, 875. 

Earth pressures, experiments, 777. 

Earwig, European— 

hand-parasitizing, 455. 
in Oregon, introduction of parasites of, 
455. 

Bchinostoma oampi n.sp., life history, 867. 
Economics, agricultural, see Agricultural 
economics. 

Education, agricultaral, see Agricultural 
education. 

Eelworms affecting mushrooms, Pa. 750. 

— 

albumin, see Albumin, egg. 
production —see also Uens, laying, 
effects of outcrossing, £y. 165. 
estimating by score card, N.J. 64. 
first year and later years, 869. 
inheritance^ Fa, 262, 
of poultry flocks, N.H. 63. 
qucuatity and quality, methods for 
improving, N.J. 364. 
stimulation by surgery, lU. 260. 
wheat in rations for, Mo. 363. 
winter, effect of artificial heat, 
Mich. 166. 

supply, effect of refrigeration, 688. 
yolk, vitamin B in, Dl. 296. 

Egg-lftyjpgn—. 

contest. Panhandle, report, Okla.Pan- 
handle 567. 

contests. New Jersey, NJT. 864. 
contests, rOle in flock improvement, 
N.J, 64. 

Eggplant wilt, studies, 746. 

Eggplants— 

intra-state competition in Florida, Fla. 
881. 


Eggplants—Continned. 

varieties injured by potato kafhopper, 
249. 

variety, new. Can. 827. 
yields, effect of paper mulch, W.Va. 
537. 

EgSS— 

and poultry, outlook charts, U.S.DJL 
285. 

cooperative marketing, papers on, 886. 
cost of production, Ohio 783. 
development from genetic staxidpoint, 
523. 

dozen, f^d required for production, 
Okla.Panhandle 768. 
fonnation, 460. 

four-ounce, fiom Manchuria, 819. 
hatchablllty—- 

effect of gravity and alr-bunger, 
861. 

inberltance, S61. 

relation to humidity, Idaho 260. 
heavier, breeding studies for, Guam 
496. 

high-quality, Chicago requirements. Ill. 
261. 

incubation, see Incubation, 
indexes of prices, quantities, and cash 
Incomes of Minnesota, Minn. 480. 
June, vitamin A in, Mo. 890. 
marketing in Dos Angeles, Calif. 479. 
MisaisBippi, cold storage experimeats, 
MISS. 766. 

nutritive value, effect of vitamin D 
in rations of hens, Ey. 165. 
of one hen, feed purchasing power. 
Mo. 862. 

oil absorption of shells, 860. 
phosphoric acid in, determination, 808. 
prices of South Dakota, 1890-1930, S. 
Dak. 189. 

selection for exhibition, N.J. 661. 
shape and size, determiniption, 461. 
shell porosity, variabUity. Calif. 368. 
Bonthezn, cold storage, 388^ 
storage quality, effect of radons, Tex. 
64. 

storage studies, N.Mex. 384. 
stored, deterioration in, measurement, 
Calif. 864. 

watery whites. Wa8h.CoL 767. 
weights, analysis, 860. 
yolk color, effect of alfklfa feeding, 
Idaho, 260. 

Eimetia spp,— 

development of oocysts, 846. 
differentiation, 670. 

Electric— 

cooking stove, special type, 495. 
energy, amounts used in different 
farm operations, ML 277. 
motors for the Uxm, 675; Idaho 277, 
ranges, energy consumption, ZIL 277. 

Electrical— 

charge of fowl pox vims and rous 
sarcoma, 8T4;. 
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Electrical—Continued. 

equipment on movable bridges, 
r.S.D.A. 870. 

Electricity— 

effect on root of gram seedlings, 728. 
for operating water pumps, Ind. 182. 
In agrleulture, development, Idaho 80, 
in agriculture. Red Wing project, Minn. 
182. 

relation to agricnlture, 879. 
use in threshing, power requirements, 
583. 

Electrification, rural, effect on standards of 
living, 483. 

Electrified screens and traps, 054. 
Eicctrodialysis cell, simple, description, 204. 
Elevators— 

farmers’, of Ohio, financial operations, 
585. 

farmers’, retail credit in, Iowa 186. 
financial operation, lU. 283. 

Ellopia spp., studies, 453. 

Chinese, notes, Tez. 35. 
chromosome numbers in, 628. 
disease, Dutch, studies. C.S.D.A. 48. 
disease, new, organism and disease 
characteristics, 843. 

Embryo size in fowls and rabbits, effect of 
breed, 422. 

Embryology, chemical, treatise, 523. 

EmpiK Marketing Board, work and finance, 
884. 

Empoa rosocj ace Rose leafhopper. 
EmpwisccH^ 
faiae — 

injuiy to eggplants, 249. 
notes. N.Y. State 551. 
on apples, 349. 

rOle in leaf roll transmission, Ind. 
238. 

maU, see Apple leafhopper and Potato 
leafhoigier. 

maltffnaj notes, Idaho 244. 
spp., feeding habits, 52. 

Encari>1a cubenaU njsp., description, 160. 
Encephalitis, epizootic, of foxes, 578. 
Encephalomyelitis, see Boma disease. 
Endothkt $tmrasitlca, notes, N.Y.Gomell 641. 
Engine oils, carbonizing index, 475. 
Engineering— 

agricultural, Institutes and research 
stations dealing with, 876. 
mechanical, laboratory practice, trea* 
tise, 80. 

structural, experimental, 673. 
Engines*-**' 

fuel testing, 183. 

gas and gasoline, «ee Engines, internal- 
combustioiL 
Intemal-eomhustion-— 

high-speed, treatise, 780. 
photegrapbie fiame stndies, 280. 
valve seat erosion, preventkm, 475. 
shigle^Uader; mixture ratio and gas 
consumption, 182. 
tsaetoft sen Tractor engtnss. 


Enteritis, chronic, see Johne's disease. 
EnterohepatitLs, infectious, see Blackhead. 
Entomological— 

publications and work in Japan, 
U.S.D.A. 154. 
record, notes, 847. 

Entomology— see also Insects. 

and the arts curriculum, 347. 
field, statistical methods in, 447. 
orchard, i>apers on, 448. 

Enzyme yield in fungus cultures, estima¬ 
tion, 805. 

Enzymes, proteolytic. In human blood 
serum, 806. 

Epargyreus titprus, notes, Mich, 154. 
EpicautOr^ 

lemniseata on tomatoes, Tex. 52. 
vittataj see Blister beetle, striped. 
BpikLchna ootrwpia, see Bean beetle, Mex¬ 
ican. 

Epithelioma contagiosum vlnis of sheep 
and goats, 866. 

EpUnw cucumeris, see Potato flea beetle. 
Ergosterol— 

activated, heat of combustion, 608. 
activation, effect of solvents, 807. 
in human brain, 306. 
irradiated— see also Yiosterol. 

antirachitic potency, effect of vi¬ 
tamin A in ration, 660. 
antirachitic vitamin from, 709. 
chemistry of, 7. 

feeding to cows, effect on vitamin 
D potency, 463, 493. 
feeding value, N.H, 63. 

In large amounts, effect on bone 
calcium in rats, 96. 

Induction of hypercalcemia and 
hyperphosphatemia by, 893. 
radiation products, effects of further 
irradiation, 9. 

Eriophpes oTelvoras, see Citrus rust mite. 
Erosion, relation to soil and plant cover 
on high grazing lands, 315. 

Erostrotheca multiformis n.8p., life history 
studies, 753. 

Rrurinia carotovora, proposed uame, Minn. 
241. 

Erysipke — 

ciOftoraoearusij control in greenhouses, 
747. 

ciohotuceorum, notes, 147. 
polygoni, notes, 149, 152; Va.Truck 
746. 

Erythroneura — 

comes, outbreaks, relation to tempera¬ 
ture and rainfall, 555. 
vgp^ studies, D.S.D.A. 849. 

Esearole, Intra-State competition in Flois 
ids, 881. 

Estiffmena aeraea, see Caterpillar, salt- 
marsh. 

I Ether, value for hot fly larvae, m. 271. 
Ethereal-oil plants, medicinal princl^es in, 
variations. 412. 

Ethyl alcohol, effect on germicidal effl- 
Giency of phenolB, 399. 
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Ethylene— 

effect on roses, 487. 
oxide, fomigation, effect on fresh 
fruits, 868. 

oxide gas as fumigant, N.Y.Comell 
647. 

Eitetheola ruffioepa, damage to sugarcane, 
251. 

EvUecmiwn peraioae, see Peach scale. 

mariana, control, 347. 
velutinana, control, N.Y.State 551. 
Pelutinana, notes, 847. 

EuprocUs cTiaysorrhoea, see Brown-tail 
moth. 

Eurydema puldhmm, hionomics, 758. 
Eusarooooris ventrdliSj hionomics, 758. 
Enstrongylides tricolor, notes, 70. 

BvtetUa tenella, see Beet leafhopper. 
Euthripa — 

dtri, see Orange thrips. 
pyri, see Pear thrips. 
iritiol, see Flower thrips. 

Eiitriaopais javana, parasite of LeucophoUs 
irrorata, 862. 

Buxoa, see Cutworms. 

Evaporation— 

factors causing, TT.S.D.A. 777. 
methods of measurement and Impor¬ 
tance in agricultural meteorology, 
714. 

Evergreen— 

cuttings, rooting, factors affecting, 
Ohio 688. 

forests of Liberia, 145. 

Evergreen, insecticidal value, T7a8h.Col. 
767. 

Evolution— 

and genetics, discusdon, 125. 
characters lost in, factorial basis for, 
128. 

Ewes, pregnant— 

steam-rolled barley for, Wash.Col. 764. 
wintering, Iowa 168. 

Exanthema In prunes, apples, pears, and 
olives, 843. 

Exanthematous fever— 

susceptibility of animal carriers of 
brown dog tick to, 667. 
vims, filtrabllity, 572. 

Emeristes roborator as parasite of corn 
borer, Guam 448. 

BaoUiMa dodeoeUa, notes, 847, 

Experiment Station— 

publications, distribution In foreign 
countries, editorial, 601. 

Record, new policies, editorial, 401. 
Experiment stations —see also Alabama, 
Arizona, etc. 

and institutions developing agriculture 
In warm regions, 88. 
forest, 9ee Forest. 

list of bulletins, 1029 and 1980, U.S. 
B.A. 599. 

State, in New Yorl^ Ohio, and Uassa- 
chuBCFtts, fifttetb anniversary, edi- 
tiHial, 701. 


Explosives, care and nse, 473. 

Extension education, effect on seasonal sur¬ 
plus milk problem, Vt. 790. 

Extractor— 

for biological products, apparatus, 610. 
large-scale Soxhlet, 508. 

Eyeworms in dogs in United States, 668. 
Fabrics —see also Textiles, 
testing, 97. 

Factory workers of New York State, weekly 
earnings, index numbers, Ohio 477. 
Families —see also Farm families. 

cost of living on farm and in small 
towns, m. 404. 

Family— 

accounts of farm and small town, HI. 
288. 

coefficients, validity, 386. 

Farm— 

accounting, N.C. 187. 
animals, see Livestock and Animals. 
Board and dairy marketing, papers on, 
586. 

buildings, construction, treatise, 476. 
Bureaus. State goals for, 482. 
buEiness— 

in Saskatchewan, 882. 
in South Oxfordshire in 1928 and 
1929, 882. 

on dalxy-fmlt farms, planning, 
Blass. 88. 

organization, Ey. 184. 
earnings. Ill. 282. 
families —see also Fanzllies. 

clothing and household linen ex¬ 
penditures, Biiss, 694. 
cost of living, Iowa 190. 
cost of living in Summit Co., Utah 
693. 

expenditures, Mont. 495. 
standards of living, Ey. 185. 
standards of living in Grayson 
Co., Ky. 688. 

family living, farm contribution to, 
Mich. 477. 

family living, relation to farm man- 
agment, Blinn. 899. 
home 4 »roiect 8 , papers on, 484. 
home, relation to farm business, Minn. 
898. 

housing and house operation costs, 
N^r. 694. 

income in United States, U.S.D.A. 187. 
incomes, data, 483. 
inventory taking, N.C. 187. 
labor, see Agrlcultuxal labor, 
land utilization in Michigan, Mich. 477. 
land, value, relation to investment In 
service buildings. Ho. 876, 
leases, lU. 282. 

machinery, m Agricultural machinery, 
management surveys, N.Y. Cornell 677. 
maiketlng program, papers on, 586. 
otganiaatian. analysis, NJfez. 782. 
oxganlsation and management, UL 282; 
Ey. 680; BX 681; S.C. 619. 
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Farm—ContSnued. ] 

organization on heoTy clay soils, Ala. 
881. 

power In Tozoo-Mississlppl Delta, Miss. 

879, 1 

power, utilization and costs, Ark. 579; • 
S.C. 585. 

practices In Upper Feninsnle, Mich. ^ 
881. 

products, see Agricnltnral products, 
profits, management factors, Ill. 781. 
program. Federal, 482. 
property statistics of California, Index 
to State sources. U.S.DA. 189. 
real estate situation in Missouri, Mo. 
679. 

real estate values in Ohio, index, 881, 
structures, bibliography, tJ.S.DJL 476. 
taxation, see Taxation, 
tenancy, see Land tenure, 
underdrainage systems, planning and 
constmcdon, 875. 

Farmers* elevators, retail credit In, Iowa 
186. 

Farmers of Ohio, agricultural ladder in 
careers, 284. 

Farm-forest communities, permanent, 385. 

Farming—see also Agriculture. 

areas in Missouri, types. Mo. 381. 
dairy, see Dairy farming, 
dry^land, see Dry farming, 
labor reguirements in, 382. 
system, livestodt, yields from, W.Va. 
528. 

systems, Minn. 782. 

systems in Oklahoma, Okla. 478. 

Farms— 

comparatiye data. Mo. 881. 
economic and social conditions, Ey, 
184. 

electricity on, see X8ectrlcliy, 
of Ohio, sizes, Ohio 678. 

Fasting, metabolic rate and respiratory 
quotients of rats during; 298. 

Fab- 

deficient diet of rats, respiratory quo¬ 
tients and metabolic rate on, 880. 
detezmlsatiQn in dairy products, Fa. 
206. 

In grain mixtures, effect on milk yield, 
K.Y.Coniell 662. 

Fata—tee aUo CfilSb 

autfHnddatlon, relation to destrucrive 
elEect on vitamin B, 94. 
efficacy in decreasiDg the vitamin B 
regnizement, Ala. 895. 
in h!^ sneraae diets, beneficial effects, 
S88. 

meat, changes daring storage, 457. 
nutritive value, 195. 
specific dynimic action, 388. 
suseeptihility to oxidation, measuring, 
607. 

IMg adds— 

in lard from pigs fed menliaden oil, 
natmo, igl 

Off dMk Bw m, emspndttrin, no. 


Federal Departments, service to farm peo¬ 
ple, 482. 

Feeding experiments—see also Cows, Figs, 
etc, 

statistical analysis of data, 457. 

Feeding stuffs— 

distribution costs, reducing, 586. 
for dairy herd, seasonal 
Okla.Fanhandle 479. 
for work horses, digestibility and nu¬ 
tritive value, 460. 

grinder, operation and care, Ohio 475. 
grinders, hammer type, tests, 380. 
home-grown, use, 559. 
inspection and analysis, Ky. 58; Mass. 
457; Me. 865; N.H. 762; Tex. 762; 
Tt. 161. 655. 

microscopic examination, treatise, 11. 
mixed, estimation of salt and molasses 
in, Tex. 207. 

net energy, determination, 763. 
nitrogen-free extract, digestibility by 
chickens, Tex. 767. 
productive energy, Tex. 764. 
protein percentages, converting per¬ 
centages of nitrogen into, U.S.D.A. 
114. 

rolled, feeding value, IlL 255. 
Fermentation— 

acetone-butyl alcohol Inhibition by 
adds, 606. 
selective, 112. 

Ferrets, polar bodies in, 129. 

Ferric dilorlde— 

destructive effect on vitamin B, 95. 
effect on anemia in rats, Ill. 270. 
Ferrous sulfate, effect on vitamin A defi¬ 
ciency, W.Va, 660. 

Fertility and lactation, dietary require¬ 
ments, 94. 

Fertilizer— 

distributors, testing, new methods, 582. 
experiments, Idaho 212; S.C. 615; Va. 

517. 

See also special crops, 
materials, new, U.S.D.A. 213. 
mixtures, calculating, N.C. 617. 
requirements of soils, see Sofia 
Fertilizers— 

analyses, Ind. 18; Ky. 214; Me. 518; 

S.a 18; Vt 617. 
analyses and uses, Tex. 214. 
ana^tical data and control, ConiuState 

518. 

application experiments, engineering 
phases, 583. 

commercial, use on arid soils of Utah, 
Utah 720. 

inspection and analyses, Mass. 816; 

Mo. 518; BJ. 214. 
placing exE>erimenis, N.Y.State 535. 
studies, HL 228. 

Fescue, meadow, yields, W.Va. 528. 
Blbei^ 

emde^ «ea CdbUose. 

in ratkiDS tbr rearing riiidat DeL 666. 

plants, tests, Qmm 406. 



1932] 


INDEX OP SUBJECTS 


955 


Field crops— aieo Crops, Forage crops, 
Boot crops, etc, 
work in India, 131, 822. 
work in Northumberland County, Eng¬ 
land, 426. 

Field experiments— 

elimination of sources of error, 433. 
estimate of error in, effect of syste¬ 
matic plat distribution, 325. 
importance of shape of plats in, 824. 
in Germany, 525. 
method of laying out plats, 130. 
modem methods at Bothamsted, 425. 
technic, 425. 

variability of results, statistical treat¬ 
ment, 626. 

Fig rust, control, Tex. 35. 

FlgEh— 

effects of freezing, Ga. 740. 
pruning eiperiments, Tex. 85. 
varieties, Tex. 85. 
varieties and culture, Ga. 741. 
variety tests, Ga.Coastal Plain 638. 
Filberts, winter hardiness. Mo. 331. 

Films, transparent cellulose, use in life 
history 'studies, 243. 

Fire ants— 

control, Tex. 761. 

on citrus trees, control, Tex. 62. 

Blre blight— 

bacteria, behavior In resistant and sus¬ 
ceptible varieties, Pa. 286. 
in root collar of apple tree, factor In, 
IlL 286. 

on apple trees. Ark. 542. 
on apple trees, effect of fertilizers, Can. 
827. 

organism, studies, N.Y.GomeU 642. 
Fire departments, rural community, 
U.S.D.A. 87. 

Fires, forest, see Forest fires. 

Fish meal— 

bone-building value for poultry. Pa. 
261. 

feeding value, S.C. 458; Vt. 664. 
proMn changes in after fat extraction, 
459. 

rich and poor in fat, feeding value, 
469. 

vitamin studies, N.Y.GomeU 656. 

Fish oU— 

as spreader for sprays, Wa8h.Col. 757. 
for codling moth control, Wa^.CoL 
765. 

soap analysis, suggestions concerning. 
805. 

Fish studies, N.Y.Com^ 646. 

Flacherie in silkworms, P.B. 247. 

Flag smut, notes, Mo. 588. 

Flame throwers in locust control, 450. 
Flax— 

breeding, 326. 
breeding in Franceb 426. 
culture experiments, Va. 527. 
diseases and seed treatments, 883. 


Flax—Continued. 

fiber, yield and quality, effect of soU 
types and fertilizers, Mich. 134. 
improvement, technic, 125. 
indexes of prices, quantities, and cash 
incomes of Minnesota, Minn. 480. 
new fungi on, 747. 
plants, composition, 122. 
prices of South Dakota, 1890-1930, 
S.Dak. 189. 

production In Argentina, N.Dak. 733. 
research in India, 131. 
variety tests, Alaska 626; N.Dak. 181. 
yeUow-flowered, dehiscence of bolls, 
823, 

Flea beetle, pale-striped, on seedling onions, 
662. 

Fleas— 

control, 849. 

multipUcation of virus of Mexican 
typhus fever in, 850. 

Flies— 

house. Bee House files. 

on cattle, repellent spray for, 849. 

white. Bee White fly. 

Flood flows, frequencies and magnitudes, 
treatise, S77, 

Florida Station, notes, 900. 

Hour— see also Bread. 

and wheat studies, 408. 
beetle, confused— 

effects of dry heat, 352. 
method of trapping, 456. 
beetles, control, N.Y.ComeU 648. 
examination, methods, 407. 
family, studies, 686. 
milling, physical science of, treatlBe, 
80. 

moisture content, effect on heat of 
imbihltlon of bread dough, 291. 
self rising, use of toasted wheat germ 
in, 192. 

soft wheat, baking tests and chemicsl 
analyses, 111. 290. 
stored, march of acidity in, 408* 
variability of loaf volume from, 291. 
Flour-water suspensionB, viscosity, factors 
affecting, 408. 

Flower— 

bulb plants, mosaic disease, 842* 
pot composition, effect on plant growth, 
Mass. 538. 

thrlps on peach, Mich. 154. 

Flowers—see also Plants, flowering, and 
Plants, ornamental, 
and insects, treatise, 846. 
cut, preservation, 143. 
garden, sterility in, 142. 
propagation by cuttings and seeds, 
Ohio 233. 

varietal and cultural studies, Can. 827. 
vascular anatomy, N.Y.Comeill 619. 
Fluorine- 

compounds, value as lead arsenate gift- 
sUtote, T60. 
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Fluorine—Continued. 

determination, effect of forms of silica, 
804. 

effect on calcium metabolism of rats 
and bone composition, 160. 
estimation, Travers* method, 411. 

In pbosphatic materials, 804. 

Fly spray for dairy cows, effect, Ala. 863. 
Foal, two-we^-old Belgian, volvulus of 
small intestine, 274. 

Fodder crops, see Forage crops. 

Food— see also Diet 

and Drugs Administration, methods of 
testing materials, T7.S.D.A. 713. 
and drugs, inspection, Me. 886. 
constituents, self-sdectlon by rats, 689. 
consumption of agricultural high school 
students, Miss. 198. 
consumption of rural familes, Ohio 
487. 

consumption of various members of a 
family, validity of coefficients, 886. 
for children, tJ.S.D.A. 293. 

Intake In pregnancy, lactation, and re¬ 
productive rest, 891. 
materials for vitamin A, biological 
assay, 296. 

palatabQity, scientific study, 289. 
spoilage, studies, N.7.State 501. 
types, effect on animal organism, 493. 
utilization, effect of vitamin B, 93. 

Foods— 

as supplementary sources of vitamin G, 
DL 296. 

buffer values, 888. 
drying, see Drying, 
frozen, and refrigeration, 687. 
insect pests in, new fumigants for, 848. 
manganese in, distribution, 889. 
manganese, iron, and copper in, 292. 
metals In, determination, 504. 
protein percentages, converting per¬ 
centages of nitrogen into, U.S.DA. 
114. 

refrigeration experiments, 476. 
spedfie dynamic action, 888. 
vitamin G in, assay, 596. 

Foot rot in sheep, Mont. 778. 
Foot-and-mouth disease— 
papers on, 466. 

Research Committee, report, 667. 

studies, 667. 

virus, cultivation, 72. 

virus type in Netherlands, 469. 

Forage— 
crops—• 

breeding, Qa.CoaBtal Plain 626. 
competition with companion crops, 
Wash.CoL 780. 
emergency, XU. 223. 
for fattening pigs, 8.C. 659, 
for pigs. Ark. 562; Det 563; 
W.Va. 664. 

for Porto Rico, P.B. 528, 699. 
root crops for, Mich. 184. 


Forage—Continued. 

grasses, see Grasses, 
mixtures, variety tests, Alaska 626. 
plants, chemical composition, Wyo. 425. 
poisoning, see also Livestock poisoning 
and specific plants, 

due to Olaviceps paspaU, Miss. 
771. 

Forest— 

administration, see Forestry, 
canopies, trenched plats under, 145. 
composition and growth rate, relation 
to soil type, Conn.State 148. 
Experiment Station, Northeastern, 
notes, 799. 

fire hazard, estimating and forecasting, 
718. 

flora, effect of 1930 drought, N.Y.Cor- 
nell 638. 

insects in Japan, T7.SDA. 164. 
insects, methods in study of physical 
conditions, 448. 

insects of central Europe, textbook and 
handbook, 348. 

litter and course of humus formeatickn, 
N.T.Comell 618. 
management, discussion, 143. 
mapping, manual, 837. 
mensuration, textbook, 837. 

News of Ohio, Ohio 888, 748. 
site quality, relation to number of 
plants per unit area, 880. 
soil humus, types in northeastern 
United States, 613. 
stands, even aged, diameter distribution 
series, 144. 

taxation in selected towns of Wiscon¬ 
sin, U.S.DA. 784, 

taxation, mathematical approach to, 
382. 

trees, see Trees. 

types in Southwest, effect of climate 
and sou, C.S.DA. 40. 

Forest-farm communities, permanent, 885. 
Forestry at Guam Station, Guam 487. 
Formaldehyde— 

dust for damping-off of flower seed¬ 
lings, Ohio 48. 

effect on sugar beets in storage pits* 
842. 

fumigation of Incubators, value. Ill. 
271; Bans. 276, 

Formol test in diagnosis of hog cholera^ 74. 
Foulbrood, American, burning, 753. 

Fowl— 

cholera, epidemiology, 878. 
disease due to flltrable virus, 677. 
disease, new, in India, known as Ba- 
nikhet, 871. 374. 
disease new to Philippines, 874. 
mite, northern, notes, 247. 
paralysis, see Paralysis, 
pest, immunization, 467. 
pest, vlmses, cross-immunity studies, 
878. 
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Fowl—Contlnuea. 
pox— 

control, 373. 

Imurunlty, pigeon pox virus as vac- 
. cine, 178, 470; Va. 576. 
papers on, 467, 

vaccination, stick method, N.H. 
77. 

virus, electrical charge, 874. 
virus in wild caught mosquitoes, 
178. 
typhoid— 

and hacillary white diarrhea, 467. 
in India, 375. 

Fowler's solution, modified, effect on vita¬ 
min A-deflclent rats, W.Ya. 560. 

Fowls —see also Chickens, Hens, Poultry, 
etc, 

emhryo slze> effect of breed, 422. 
inheritance of body weight in, 129. 
male, prevention of spur growth, S.C. 
659. 

ovariotomized spur dichotomy In, 818. 
response of comb to sex hormones, 129. 
sex ratio, relation to size of family, 
729. 

Fox encephalitis, epizootic, 578. 

Foxes, disease of, 472. 
frankUniella califomica, notes, 450. 

Frit fly, structure of immature stages, 352. 
Frost damage to fruit in southern Alabama, 
prediction and protection, 809. 

Frozen delicacies, making at home, IlL 89. 
Fructose, glucose, and mannose mixtures, 
alcoholic fermentation, 112. 

Fruit- 

bud formation, N.Y.Comell, 636. 
coats which respond to light during 
germination, rOle, 123. 
farm at Union, Nebraska, establish¬ 
ment, Nebr. 384. 
fly, Mediterranean— 
control, 652. 

infesting fruit in Florida, heat 
treatment, 852. 

possible future distribution and 
abundance, 454. 

fly, Queensland, heat treatment for, 
352. 

fly, West Indian, notes, P.E. 247. 
Juices, effect of concentrating by freez- 
ing, 688. 

Juices, enzymic clarification, N.Y.State 
115. 

moth, oriental, see Peach moth, orien¬ 
tal. 

scab control in northern Bohemia, 840. 
stomata, relation to fruit types, 518. 
supplies and demand, changes in, Mich 
286. 

tree bark beetle, notes, Mich, 154. 
tree leaf roller— 

control, N.Y.State 551. 

notes, Mich. 154. 

reactions to light, N.Y.State 551. 


Emit—Continued, 

tree stocks, standardization, 433. 
trees— 

bridge grafting, 111. 484. 
dormant, lubricating oil sprayb 
for, U.S.DA.. 450. 
effect of drought and excess mois¬ 
ture, N.Y.Comell 635. 
effect of substances In solution, 
testing, 384. 

potassium deficiency, 433. 
pruning, N.Y.Comell 638. 
rootstock-scion effect, chemistry, 
334. 

toxic effect of boron on, 420. 
training, methods, IlL 229. 
worm, well-marked, life history and 
habits, 640. 

Fruits —see aho Orchards, Apples, Peaches, 
etc. 

citrus, see Citrus. 

cold storage for mealybug control, 759. 
cold storage, lefrigeratlon control, 476. 
culture in Dutch East Indies, 140. 
cytology of, 624. 

dihydroxyphenyl derivative and spoc.fic 
enzyme in, 30G. 

dried, demand In Germany, U.S.D.A. 
190. 

dried, Indian meal moth on, biology, 
U.S.D.A. 157. 
effect of oil sprays, 155. 
effects of freezing, Ga. 740. 
fly-infested, beat treatment, 352. 
fresh|. effect of ethylene oxide fumiga¬ 
tion, 853. 

growing, relation to organic matter. 
383. 

hollow, aeration, 518. 
immature, dropping, r61e of curculio In, 
Del. 533. 

in storage, effect of carbon dioxide, 
829. 

insects affecting in Japan, U.S.D.A. 
154. 

irrigation methods, effect on size and 
color, WasluCol. 742. 
marketing and distribution by motor 
truck, U.S.D.A. 479. 
new, development for Northwest. 434. 
of Florida, tropical and subtropical, 
properties, Fla. 888. 
sex cells, cytologlcal studies, N.Y.State 
584. 

shipments, t7.S.DAL. T89. 
smaU— 

sptay schedules, IlL 741. 
storage studies, Wash.CoL 738. 
varieties and pest control, Ga. 
741. 

variety tests, HL 231. 
spraying directions. Ill. 741. 
stone, Cladosporlum diseases, compari¬ 
son, 242. 

storing by refrigeration, 687. 
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Fruits—Continued. 

transportation studies, lU. 231. 
trends in purchasing power and cost 
of production, Mich. 285. 
tropical and oriental. T7.S.D.A. 888. 
varietal and cultural studies. Can. S27. 
varieties for Iowa, Iowa 189. 
varieties, new, N.Y.State SS-l, 
variety tests, N.Dak. 137. 
winter injury, Wash.CoL 741. 
Fumigants— 

new, for Insect pests of foodstuffs, 848. 
toxicity, measuring, 155. 

Fumigation— 

of ships, new cyanogen product for, 
758. 

problems, protective stupefaction, ap¬ 
plication and limitations, 449. 
research in Florida, 758. 

Fnngi— 

blne-stalning, associated with pine bark 
beetle damage. 645. 
cnltnies, enzyme yield in, estimation, 
805. 

docomixisition of bemicelluloses by, 10. 
in cultures, ecological relations, 124. 
inheritance phenomena in. 727. 
leaf-spotting, bistclcgic changes in¬ 
duced by, 439. 

new, in Province of North Dvina, 833. 
reaction to various wave lengths of 
light. 832. 

wood-decaying, in oak stumps, Pa. 236. 
wood-destroying, life conditions ftr, 
844. 

Fungiddeb— see aho Sprays and specific 
kinds. 

analy$<es. Oreg. 330. 
copper, see Copper. 
cori’O'^ive, second, ry effects, 835. 
determination of sulfur in, 207. 
Fungus products, injuiy to plant tissues. 

430. 

Fur— 

laws for 1031-32, r S.D.A, 447. 
pigmentation of rabbits, effect of thy¬ 
roid gland. 728. 

Pur-bearing anlmil-^— 

parasites of. detection, 57S. 
treatise, 843, 

FitsarfUM — 

confflutlnans callhtephi, notes. 152; 
\ri<. 732. 

monll furtnp^ effect of artificial drylij 
of hay. III. 2TS. 
monUltorme fid, nore-. S4o, 
mmlUtormc, notes, PR 237. 
mcnillfornte^ studies, W Va. 546. 
flu cam, noteb, W.Va. 346. 
sp„ notes, 149, 643. 

8 pp., identification by grewth on cul¬ 
ture media, Mich. 237. 
spp., notes, 342; Mo. 831. 
spp. on cerealb. phytsiuloglc specializa¬ 
tion, Minn. 44. 


Fusariim —Continued. 

spp., unidentified, on flax, 747. 
msinfectum, pathogenicity, 442. 
Fusarlum— 

diseases, studies, Mo. B38. • 
genus, variability and dissociations in, 
W.Va. 646. 

pink stain, notes, 147. 

Fusicladium d^Hticamj see Apple scab. 
Gall gnats affecting mushrooms, Pa. 756. 
Gall midge, new predacious, 158. 

Gall midges, prevention of seed production 
in grasses by, 157. 

Game— 

farming, textbook, 846. 
laws for 1931-32, U.S.D.A. 158. 
protection, directory of officials for, 
U.S.D.A. 49. 

Oanodemia spp., formation of baddla in, 
622. 

Gapeworms in nestling starlings and adult 
fowls, 776. 

Garden insects in North Wales, control, 
348. 

Gardening, ornamental, notes, Can. 828. 
Gardens, planning, planting, and care, 
U.S.D.A, 482. 

Garlic, wild, control, Dl. 221, 

Gas- 

engines, see Engines, Internal-combus¬ 
tion. 

gangrene infections of sheep, 573. 
lUnminating, effect on roses, 437. 

Gases 

in tree tranks, 216. 
microanalysis, dry method, 503. 
mixtures, analysis, 606. 

Gasoline— 

alcohol, and kerosene as fuel for trac¬ 
tor engines, 876. 
taxes, data, XJ.S.D.A. 473. 
value for hot fly larvae. Ill. 271. 
Gastritis in sheep and lambs, treatment, 
867. 

Onstrophilus nasalis, method of ingress of 
newly hatched larvae, 047. 

Geesp, breeding, feeding, and management, 
402. 

Gelatin— 

action of pepsin on, 112. 
effect of potassium salts, N.7.State 
501. 

effect on properties of cream cheese, 
Mo. 868. 

(.ffcMt on properties of whipped cream, 
Mo. 368. 

nutritive value, 388. 

Gihchla deeiJtrns on sycamores, 448. 
Qchchia goasppietla, see BoUworm, pink. 
Genetics— 

and evolution, discussion, 125. 
international congress; announcement, 
200 . 

Geology of middle Deschutes River Basin, 
Oregon, 180. 
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Georgia— 

Coastal Plain Station, report, 696. 
College, notes, 396, 600. 

Station^ notes, 98, 896. 

Station, report, 798. 

University, notes, 98. 

OibJterella aaatinetii^ 
enzymes, studies, 44. 
on corn seedlings, 839. 

Giemsa stain for demonstration of bacteria 
in plant tissties, 489. 

Gipsy motb parasite, life history and hab¬ 
its, 252. 

Girls— 

dresses for, n.S.D.A. 97. 
in agricultural high schools, food con¬ 
sumption, Miss. 193. 

GladioU— 

morphological study, 880. 
suberization and wound-perideim for- 
ixiation in, 137. 

Gladiolus— 

corm rot, notes, 147. 
conns, development, effect of artificial 
light. Ill. 282. 

corms, treatment, volatilization of 
mercury compounds, Miss. 746. 
corms, treatment with mercuric chlo¬ 
ride or calomel, Ill. 283. 
dry rot, description, 344. 

Juice, sulfur-reducing reaction, effect 
of oxidase, 806. 
scab, notes, 152. 

Glanders— 

bacillus, strains, 867. 
outbreak in South Manchuria, 70. 

Glass color standards for colorimetric de¬ 
termination of phosphorus, 609. 

Ghrictdia aepium as shade plant for cof¬ 
fee, P.E. 586. 

Gloeoapoi'ium — 

cauUvorum, notes, 149. 
tHfoXiorum n sp., desciiptlon, 833. 
Glucose— 

effect on permeability of cell mem¬ 
branes to sugar molecules, 621. 
fermentation by yeast, effect of Imlne- 
forming amines, 606. 
fructose, and mannose mixtures, alco¬ 
holic fermentation, 112. 
semi-macro quantities, modification of 
Hagedorn-Jensen method for, Ala. 
807. 

Glutathione, lodometrlc titration, 311. 
Glutathiones of liver, microdetennination, 
310. 

Glycerin, effect on germicidal effleieney of 
phenols, 369. 

GlVPtOr- 

leucotretae n.sp., notes, 659. 
fttfiscutellfirls, notes, S.C. 668. 

Goat louse, notes, Tex. 70. 

Goat scab, notes, 866. 

Goats— 

Angora, industry, Oreg. 61. 

148816 —^ -6 


Goats—Continued. 

Angora, inheritance of type in, Tex 
25. 

diseases in Nigeria, 578. 
parasites of, P.R. 571. 

Goiter— 

in dogs, inheritance, 523. 
prevention in Detroit and Cleveland, 
598. 

Gonad stimulation by extracts of pregnancy 
urine and pituitary body, difference, 625. 
Genads and anterior pituitary, relation, 
728. 

Gooseberry anthracnose, notes, 147. 

Gourd mosaic, notes, 152. 

Grain— 

borer, lesser, life history notes, Aik. 
549. 

cooperatives, problems, 887. 

Exhibition and Conference, World’s, 

100 . 

feeding to cows, new method, U.S.D.A. 
863. 

moisture content, effect on power re¬ 
quirements for grinding, Ohio 4T5. 
rust, varietal susceptibility, 835. 
storage space of Chicago, utilization. 
Ill. 283. 

stoiage structures, design, 380. 
stored, insects affecting, U.S.DA. 154. 
stored, weevil damage, prevention. Ill. 
868 . 

varieties, yields, Okla.Fanhandle 29. 
variety tests, border effect in, Idaho 29. 
Grains —bee alee Cereals and Oats, Bye, 
Wheat, efo. 

small, combine harvesting, n.S.DJL. 80. 
small, combine harvesting, costs, S.C. 
565. 

small, for fattening steers, Mont, 357. 
small, production practices, Ala. IS2. 
Gram— 

husk, nutritive value, 837. 
research in India, 131. 
seedlings response xo electricity, 723. 
types in India, classification, 030. 
Granary weevil, effects of dry heat, 352. 
Grape— 

berry moth, control, Del 560. 
control plan, California, 886. 
industry in eastern United States, eco¬ 
nomic study, N.Y.Cornell 677. 

Juice, chemistry of, 610; N.T.State 501. 
juice, vitamins in, S96. 
leafhopper, control, Del. 550. 
leafhopper ontbreaks, relation to tem¬ 
peratures and rainfall 555. 
phylloxera, races of, 847. 
root rot resistant varieties, Tex 48. 
seeds, ground, feeding value for pigs, 
N.i:.Comen 659. 

Grapefruit— 

culture, Tex 85. 

effects of freezing; Ga. 740, 

food value, U.S.DJL 889. 
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Grapefruit—Continued. 

marmalade from Transvaal, naringln 
in, 791. 

trees, wind protection for, P.E. 228. 
trends in purchasing power and cost of 
production, Mich. 2S6. 

Grapes— 

breeding, 326. 

Carmen, notes, Tex. 84. 
cost of production. Ark. 584. 
culture experiments, Tex. 35. 
culture, reactions to atmospheric con> 
ditions in 1930, 208. 
eastern, marketing N.T.Cornell 677. 
effect of shading, Ark. 582. 
effects of freezing, Ga. 740. 
fertilizer experiments, Ark. 532; Mo. 
332. 

muscadine, culture, Oa. 741. 
muscadine, effects of freezing, Ga. 740. 
on coast of Crimea, materials for breed- 
ing, 141. 

pectic materials in, relation to nitro¬ 
gen fertilization, N.Y.Comell 687. 
pruning and thinning experiments, 
Calif. 485. 

spray schedules, Del. 550; Ill. 741. 
spraying experiments, Ark. 542; Mo. 
3ul» 

Sultanina and Malaga, yitamins in, 
896. 

table, prices, factors affecting, Calif. 
787. 

varieties, new, N.Y.State 534. 
variety for local markets, Mich. 141. 
variety testa, Ala. 826; Ga.Coastal 
Plain 633. 

yinlfera, tests, Colo. 632. 

Grapevines—- 

Eniffln system of training, ZIL 281. 
Lalagetes leuropa affecting, 558, 
pruning, Ark. 532. 

Grass mixtures— 

fertilizer experiments, Ala. 821. 
for hay, III. 223. 

Grasses—see also Lawngrasses, 

and legumes for pasture, tests, Idaho 
264. 

breeding, 326. 

forage, variety tests, Gnam 426; Wash. 
CoL 730. 

of South Africa, 826* 
pasture, seasonal growth, D.SJ>.A. 863. 
pasture, variety tests. S.C. 627. 
range, nutritive value, WaBh,Col. 765. 
seed production affected by gall midge 
larvae, 157. 

variety tests, Alaska 626; Ga,Coastal 
Plain 626; Idaho 220; P.R. 223; 
Ter. 27. 

Grasshopper— 

Chinese, insect enemies, 448. 
lesser migratory, notes, Utah 649. 
Md-legged, notes, Utah 649. ' 
Qxaashoppeis— 

control, B.Dak. 248. 


Grasshoppers—Continued. 

destruction by skunks, 247. 
in Utah, Utah 648. 
notes, Ind. 238. 

transmission of potato spindle tuber 
by, 443. 

Grazing— see also Range. 

and irrigated crops region of North 
America, 881. 

rotational, efficiency, Wash.Col, 769. 
Green manure grown on soil and added, 
decomposition, 317. 

Green manuring project, Ya. 515. 
Green-bottle flies, chemotropic responses, 
U.S.D.A. 454. 

Greenhouse— 

crops, diseases affecting, Colo. 639. 
leaf tyer— 

control, IlL 245. 
life history and habits, 851. 
on celery, control, Mich. 452. 
thrips, notes, 450. 

Greensand, fertilizing value, Tex. 17. 
Grouse, sage, new species of nematode worm 
from, 577. 

Growth— 

effect of raw v. pasteurized milk, Ohio 
689. 

retarded, phenomena, 891. 
studies, Mo. 855. 

Gnam Station, report, 496. 

Guanidine in blood of cow in milk fever, 
174. 

Guava fruit rot, notes, 147. 

Guinea fowl, susceptibility to Brucella dis¬ 
ease, 276. 

Guinea pigs— 

atavistic reappearance of digits in, 128. 
hair growth in, 129. 
hybrids, transplantation of tissues in, 
817. 

inheritance of spotting in, 817. 
irradiation of ovaries, effect on oes- 
trous cycle, 423. 

Gullies, small, control hy bluegrass sod, 
U.S.D.A. 672. 

Gum arable ab protective colloid for dilute 
lake solutions, 508. 

Gl/mnopleurus sinnatua as intermediate 
host of splruridae, 867. 

Gypsum- 

effect on germination and development 
of cereals, 723. 
fertilizing value, Idaho 212. 

Htthronema — 

muscae, carbon disulfide treatment for, 

8T0. 

uropfiaaiana n.sp., description, 677. 
Haemonehus contortas of sheep and cattle, 
host specificity, 872. 

nail, damage to corn, relation to stage of 
development, HI. 220. 

Hair- 

growth in guinea pigs, 129. 
in rats, development, ^0. 
white, production of pigment In, effect 
of temperature, 129, 
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Hams, cnrlng on farm, Tenn. 460. 

Hannah Dairy Besearch Institute, Scotland, 
notes, 698. 

Eanseniella — 

c^., notes, F.B. 247. 
wiguiovlata, notes, 247. 

Haplopappns, effect of change of altitude, 
214. 

Haplothrips, new, from Panama, 849. 
Harvester ant, control, Aris. 353. 

Hawaii College Station, notes, 98. 

Hay— see also speoilio Unde. 

and pasture region, North Pacific, 382. 
artificial drying, 583. 
curing, mechanical features. Miss. 781. 
drying tests, lU. 278. 
effect of time of cutting on proteins 
and yield, N.H. 27. 
grass mixtures for, IQ. 223. 
indexes of prices, quantities, and cash 
Incomes of Minnesota, 480. 
mechanically dried, nutritive value, Pa. 
266. 

of India, 857. 

requirements of city work horses. 
Conn.Storr8 259. 

varieties, consumption, U.S.D.A. 863. 
Hazels, native, winter hardiness, Mo. 331. 
Health- 

public, relation to veterinary science, 
466. 

rural, in South Dakota, SJ)ak. 190. 
rural, social and economic aspects, 
Okla. 684. 

Heart, size, relation to nutritional anemia, 
195. 

Heat —006 also Temperature. 

artificial, effect on firinter egg produc¬ 
tion, Mich. 166. 

transfer through building walls, 678. 
transmission coefficients for wall ma¬ 
terials, 280. 

treatment for insects in stored com, 
Fla. 848. 

Hedges and their uses, 148. 

H^ersr—see also Cows. 

carcasses from, effect of feediog, Mo. 
858. 

cost of production, Ohio 782. 
dairy, devrioping udders, method of 
study, BL 265. 

effect of low caldum and low phos¬ 
phorus ratiozis, W.Ta. 567. 
feeding experiments, Pa. 266. 
sterility in, pathology, 73. 
wintering, Idaho 264. 

Heliantheae, corollas of, N.Y.Comell 619. 
ffeUothis obsoleta, see Bollworm and Com 
ear worm. 

EeJiothrips fosotatusj fumigation work with, 
460. 

ffeliothr^s haemorrhoidaJis, see Green¬ 
house thrips. 

aspersa, summary, Calil 345. 
Helminth parasites of rats and rabbits, 776. 


Helminthosporium diseases of sugarcane, 
748. 

Eelminfhosporium — 

linicola n.8p., description, 747. 
oceXlum n.^., notes, 748. 
acochori, notes, P.B. 237. 
stenospilum, notes, 748; P.R. 287. 
HemerophUa pariana, notes, 448. 
Hemlcelluloses— 

decomposition by microorganisms, 10. 
studies. 111. 

Hemiptera of Utah, notes, Utah 156. 
Hemlock looper— 

on balsam in Quebec, 448. 
studies, 453. 

Hemlocks in cleared stand, N.Y.Comell 688. 
Hemoglobin— 

in blood of cattle, 464. 

in nutritional and hemorrhagic anemia. 

effect of copper and iron on, 295. 
of rats, factors affecting, 490. 

Hemp— 

as new crop with new uses, IQ. 221. 
manila, see Abaca, 
research in India, 181. 
seed, culture experiments, Va. 527. 
Hempseed meal, feeding value, U.S.D.A. 
868 . 

Hen with variable plumage color, 422. 
Heneqnen as fiber crop for binder twine, 
U.S.D.A. 225. 

Hens— 

function of parts of oviduct, 460. 
laying— see also Egg production. 

and nonlaying, wing and throat 
blood, constituents, 174, 
blood as index of health and body 
functions, Idaho 260. 
charcoal in ration. Miss. 766. 
feeding methods, Wash.CoL 68. 
peanut meal as protein source, 
Va. 666. 

rations for, Ala. 859. 
value of rice by-products for. Ark. 
565. 

self-selection of feeds by, Del. 767. 
susceptibility to paratubercle bacillus, 
576. 

Eercothrips foaoiafua, notes, 450. 

Eercalla psammioiBantha attacking soybean 
bay, 250. 

Hereditary experiment with rats, 428. 
Heredity- 

accepted theory, 467. 
human, studies, 528. 
in a constant hybrid between Aegilops 
and Triticum, 822. 
in cabbage, Del. 588. 
in com, Tex. 22. 
in cotton, Tex. 22. 

in crop plants, experimmital modllLca- 
tion, 125. 
in fungi, 727. 
in Hdhenfleck cattle, 422. 
in horses, 819. 
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Heredity—Contiimed. 
in oats, 125. 
in poultry, 728. 

In lahpberries, 485. 

In seed cuat color of beans, 727. 
in sorghum, Tes. 22. 
in swine, 819. 
m Yicia faM, 24. 

of ability to transmit virus by leaf- 
hoppers, 156 

of awns in wheat cross, Utah 126. 
of blood groups, 523. 
of body weight in fowls, 129. 
of color, see Color inheritance, 
of Ggc production, Pa. 262. 
of flowering tendency In beets, 816. 
of goiter in dogs, 623. 
of hairle^^sness in swine, 820. 
of hatchability of eggs, 861. 
of height in broomcom, 816. 
of oat smut resistance, W.Va. 645. 
of Polydactyly in poultry, 422. 
of resistance and «nsceptibllity to 
poUorum disease, IlL 272. 
of rust resistance, 230. 

• of rust resistance in a wheat cross, 
440. 

of smut resistance In oat hybrids, 440. 
of smut resistance in oats, 747. 
of spotting in guinea pigs, 817. 
of struetural anomalies in rats, 423. 
of type in Angora goats, Tex. 26. 
of umbilical hernia in cattle, Idaho. 
270. 

of whorls and spotting in hair of 
swine, Idaho 219. 

paternal and maternal, in strawber¬ 
ries, 817. 

studies, effect on cattle breeding, III. 
264. 

Herrings, body oil, vitamin A and D in, 
492. 

Hessian fly— 

infestation in 1931, Ohio 58. 
resistance of winter wheat varieties 
to, Eans. 566. 

resistant qualities of wheat. Mo. 346. 
ffeterakis app. In poultry, PJL 571. 
Beterodera — 

radicicola^ ccntrol, 643. 
radlcioola on abaca, 746. 
sehachtii, notes, 643. 

Beteropatetla antirrhini, notes, 152. 
Heteroptera of Utah, notes, Utah 156. 
BetmapiJiu cepfii^, morphology and life 
hbstory, 354. 

Beteroaporium graale, notes, 162. 
Betamermia sp., notes. Ill. 243. 
Hexylreaorcinol, ascarlcidal properties. 771 
Hibiaciejt spp., research in India, 181. 
Hibiscus, TurL’b-cap, root rot resistance In, 
Tex. 43. 

Uiekory bark beetle, peat of seed sweet 
wn, Mich. 154. 

SklkocT^, budding, ICo. 331. 


Hides, shade-dried, from rinderpest infected 
cattle, Infectivity, 772. 

Highway— 

beautification, papeis on, 484. 
gtadlng, drilling and blasting In, 
U.S.D.A. 876. 

Research Board, annual meeting, 
U.S.D.A. 673. 

Highways, ace Roads. 

Bippiacua corallipea, notes, Utah 648. 
Biatomonaa meleagridia, notes, R.I. 776. 
HSchst 4002 and naganol, treatment for 
surra, 469. 

Hoe, rotary, for corn cultivation, Va. 679. 
Hog cholera— 

cellular changes In pigs’ blood during, 
174. 

diagnosis, value of formol reaction, 74. 
experiments, 174. 
in New South Wales, 774. 
notes, P.R. 272. 

virus, attenuating with chloroform, 
174. 

virus, effect of sodium and calcium hy¬ 
droxide, 177. 

Hogs, aee Pigs. 

Hollyhock— 

Cercospora spot, notes, 152. 
gardens in honor of Dr. S. M. Bab¬ 
cock, 398. 
rust, notes, 152. 

Bcilotriehia pidua, life history studies, 756. 
Home- 

demonstration agents, services, 482. 
economics, extension program in. III. 
686 . 

grounds, improvement, Colo. 39. 
resources, improved use of, papers on, 
483. 

Homemaker, master, paper on, 482. 
Homoptera of Utah, notes, 156; Utah 156. 
Homozygosity of dominant types, probabil¬ 
ity, 128. 

Honey— 

cookery, 889. 

dextrose and levulose in, determinings 
609. 

fermentation and crystallization, N.Y. 
Cornell 802. 

fermenting, yeasts In, 10. 
granulation, control, N.X.Comell 647. 
plants, studies, Tex. 51. 

Hookworms— 

I in cattle, P.R. 570. 

in dogs, two strains, egg production, 

< 66 ». 

I Hop IndQBtry in Oregon, Oreg. 84. 

Hup leaf roll, studies, 443. 

Hormones— 

effect on formation of hen’s eggs, 860. 
of pituitary gland, relation to develop¬ 
ment of mammary gland. Mo. 424. 
Homworm on tobacco, control, Tenn. 450. 
Horse beans, breeding in France, 426* 
Horse nettle, control, BL 221, 
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Horseflies, biology. Ark. o49. 

Horsefly, striped, biology, 557. 

Horsemint, culture for bouey productlou 
and for oil, Tex. 61. 

Horses— 

animal parasites of, symptoms and 
treatment, Ill. 274. 
city woik, bay requirements. Conn 
Storrs 269. 

cost of work from 1912 to 1929, Mo 
381. 

digestion trials, 460. 
dominant and recessiTe spotting and 
glass-eyed condition, 728. 
feeding and breeding experiments, Can. 
560. 

feeding and management, Iowa 164. 
infectious brain disease, Calif. 76. 
inheritance in, 819. 
nenrotropic virus infections, newer 
knowledge, 76. 

of Altai region, color genetics, 819. 
parasites of, 470. 

work, feeding experiments, N.T.Comell 
669. 

Horticultural records, recording apparatus, 
832. 

Horticulture, Add experiments in, 187. 
House flies— 

cbemotropic responses, TT.S.DA. 454. 
distribution, Guam 448. 

Household— 

equipment, studies, Va. 698. 
linen and clothing expenditures of 
rural families. Miss. 694. 

Humic acid, adsorption by, 416. 
Humidification for residences, 496. 
Humidity— 

atmospheric, and evaporation from 
meal worm, 868. 

controlling for testing textiles, 894. 
measurement and control, relation to 
entomological problems, 548. 
of climate of Sweden and effects, 714. 
Humification, estimation, hydrogen peroxide 
for, 206. 

Hnmln nitrogen, chemical nature, 602. 
Humus— 

formation, course, and forest litter, 
N.Y.Comell 618. 

type in forests of northeastern United 
States, N.T.ComeU 613. 

MunterellUB hcokeri, colony of, 866. 
Hybridr— 

sterility and incompatibility, 817. 
vigor, factor In tettlgld partbeno- 
genesis, 728. 

ylgor in cotton. Ark. 521. 

Hybrids, cytology, 726. 

Spdnum QChraeeum, notes, Pa. 237. 
Bv^rangea KortenHs, Oldium affecting. 842. 
Hydrocarbons— 

aiipathic olefin, detonation diaractei^ 
istics, 280. 

analysis by combuBtioii, 507. 


Hydrocarbons—Continued. 

chlorinated alkyl, anthelmintic tests, 
175. 

Hydrocephalus in rats on stock diets, Ala. 
893. 

Hydrocyanic add- 
gas, diffusion, 753. 
spiayer, air Jet, 758. 

Ilydrogen-lon concentration— 
determination of butter, 409. 
determination, use of wide-range indi¬ 
cators for, 503. 
in soils, Tt. 615. 

measurements, problem of dilution in, 
603. 

photometric determination, two-color 
indicators for, 308. 

studies of water, peat, and soil in 
swamp land, 124. 

Hydrogen peroxide for estimating humifica¬ 
tion, 205. 

Hydrogen, replaceable, determination in 
manganese dioxide-free soils, 816. 
Etydrometer method of analysis, graphical 
solution of data, U.S.D.A. 279. 
Hydrophobia, see Babies. 
i-Hydroxyasparaglnes, synthesis, 110. 
Hydroxyprollne, preparation, 711. 

Bylemifia cillcmra, see Seed-corn maggot. 
Hypercalcemia Induced by irradiated ergo- 
sterol, source of excess calcium, 898. 
Hyperphosphatemia induced by irradiated 
ergosterol, source of excess phosphorus, 
898. 

Hypervitaminosls D, papers on, 867. 
Hypocalcemia, relation to milk fever, 272. 
BypoSermc aeratum n.8p., description, 567. 
Hypoglycemia, relation to milk fever, 272. 
Hypotrichosis in swine, inheritance, 820. 
Ice chests, comparison, Ohio 496. 

Ice cream— 

bacteria In, counting, Iowa 665. 
calcium and phosphorus utilization In, 
890. 

dry sklzn milk in, Fa. 770. 
Instant-frozen, fault in, HI. 268. 
nut, causes of sandiness In, Mo. 368. 
off flavor in, Pa. 269. 
quality, effect of types of dry shim 
milk in, U.S.D-4. 171. 
strawberry, method of flavoring, Iowa 
664. 

testing for fat, Pa. 206. 
Ichneomonoidea, new species, 669. 

Idaho— 

Station, notes, 396. 

Station, report, 299. 

University, notes, 890. 

IlUnoia— 

Station, report, 299. 

University, notes, 696. 

Imperial Sugar Cane Beseareh Conference, 
proceedings, 824. 

Incubation, natural and ortiflcial, of hens* 
egga^ Hawaii 64. 
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Index nnmbers of production, prices, and 
income, Ohio 82, 477, 679. 

Indexes of prices, quantities, and cash In¬ 
comes of Minnesota, Minn. 480. 

Indian meal moth on dried fruits, biology, 
U.S.D.A. 167. 

Indiana Station— 

Moses Fell Annex, report, 97. 
notes, 600, 696. 

Indicators— 

isohydrlc, and superpure water for pH 
measurements, 503. 

modified methyl red and sodinm alf- 
zartn sulfonate, 406. 

Infants—ace aUo Children, 
banana four for, 192. 
basal metabolism, biometric study, 886 
feeding, soybean milk powder for, 293. 
feeding, sweetened condensed milk In, 
486. 

on soybean milk, nitrogen metabolism, 
791. 

vitamin B balance experiment, 297. 
Inheritance, see Heredity. 

Insect— 

cage, new type, description, 243. 
larvae, blood volume, determination, 
846. 

menace, treatise, 447. 
rearing cages, temperature and humid¬ 
ity conditions, 242. 

Insecticidal dusts, adhesives and carriers 
for, 448. 

Insecticides—see also Sprays and speci/Zc 
forms. 

analyses, Oreg. 386. 
determination of sulfur in, 207. 
determining relative toxicity, 248. 
equipment and methods for orchard 
insect control, n.SJ3.A 450. 
for Mexican bean beetle, tests, S.C. 
663. 

for pineapple plants In Hawaii, 654. 
sodium fluoride in, estimation, 411. 
tests, 756. 

tests for cotton flea hopper, 249. 

Insects—sec aZso Entomology, 
affecting sugarcane, 159. 
and flowers, treatise, 846. 
as friends, paper on, 847. 
heneflcial. Introduction Into Hawaii, 
Hawaii Sugar Planters* 154. 
chemotropic responses, 347. 
common names, list, 646. 
control, Mich. 153, 

control, value of tor-distillate washes, 
spring washes, and grease-banding, 
348. 

diapause phenomenon in, 447. 
ecology, treatise, 846. 
experimental study, constant tempera¬ 
ture and humidity apparatus for, 
845. 

forest, aec Forest insects, 
garden, tec Garden and Truch crop. 


Insects—Continued. 

in stored grain, heat treatment, Fla. 
848. 

injurious— 

in British Guiana, 847. 
in Jamaica, 756. 

In Japan, U.S.D.A. 154. 
in Ontario, 347. 
in Philippines, 756. 
in Porto Bico, list, P.E. 247. 
in West India, biological control, 
849. 

to crops, see special crops. 
living, methods of photographing, 15S. 
mouthparts of, 847. 
of Hawaiian sugarcane fields, hand¬ 
book, Hawali.8ugar Planters* 154. 
of Iowa prairies, 845. 
orchard, see Orchard Insects and 
Fruits, insects affecting, 
quick moving, method for sampling 
populations, 448. 

rOle in disease transmission, Ind. 238. 
scale, see Scale insects, 
situation in Michigan, 347. 
truck and garden, in Florida, Fla. 551. 
water in body, determination, 447. 
wild, value as pollinators of fruit trees, 
N.Y.Comdl 647. 
winter mortality, Mo. 846. 

Insulating board, production from corn¬ 
stalks, 182. 

Insurance, mutual, papers on, 887. 
International— 

congress of genetics, announcement, 

200 . 

Institute of Agriculture, monograph, 
87. 

Intestinal— 

contents, pH of, effect of lactose and 
add base value of diet, Mich. 489. 
disorders, diet for, 490. 
flora, human, effect of exclusive meat 
diet, 690. 

Inulin, effect on meristem in roots of Com- 
positae, 520. 

Iodine— 

colloidal, dally feeding to poultry, 
value, Mich. 178, 

colloidal, for blackhead control in 
turkeys, Mich. 178. 
effect on growth, W.Va. 560. 
in limestone and soil, Ey. 119. 
in red dover, Ky. 131. 
preparations, anthelmintic value, 
Mich. 178. 

Iowa— 

College^ notes, 200, 696. 

Farm Bureau Federation, aims and 
activities, 482. 

Station, notes, 200, 696. 

Iris— 

borer, natural enemies, $51. 
leaf spot, notes, 152. 
notes, Can. 828. 
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Iris—Continued. 

sclerotial rot, notes, 162. 
soft rot, notes, 152. 

Iron— 

absorption by plants, rOle of lime in, 

121 . 

cast, welding tecbnic, 281. 
catalysis, mechanism in certain oxida¬ 
tions, 711. 

deficiency in rats and mice, 490. 
effect on anemia of rats, 295. 
for anemia treatment, quantitative va¬ 
riations in, 597. 

in biological materials, determination, 
310. 

in serving portions of common foods, 
292, 

Inserted into tree trunks, effect, Idaho 
235. 

replaceable, in soils, 417. 
salts as precipltants for blood proteins, 
SOS. 

Ij radiation —see also Ultra-violet. 

of feeds of dairy cows, effect, Wash. 
Col. 768. 

of udders of dairy cows, effect, Wash. 
Col. 768. 

Irrigation— 

channels, measuring water in, U.S.D.A. 
672. 

districts, organization, operation, and 
financing, U.S.D.A. 77. 
engineering works, suitability of soils, 
472. 

experiments, see special crops. 

In western Oregon, 377. 
methods, effect on fruits, Wash.Col. 
742. 

need for, Mch. 472. 
orchard, by overhead sprinklers, 
Wash.Col. 776. 

spray, tests of equipment, U.SJIA. 
580. 

statistics of Cafifomia, index to State 
sources, U.S.D.A. 189. 
studies, Idaho 277. 
waters, boron in, U.S.DAl. 622. 

Teariopsis grtaeola, notes, 147, 

Ixodes ricinus, life history and postem- 
bryonic development, 160. 

Ixodoidea of Argentina, 160. 

Jack fruit, notes, P.E. 228. 

Japanese beetle— 

imported parasite of, 158. 
in South Carolina, S.C. 652. 
larvae, pH of digestive tract, effect of 
soil acidity, 852. 

metamorphosis, weight and metaholism 
changes, 862. 
parasite, cultivation, 559. 
qnarantine, Coxm.State 496. 
traps, experiments, 247. 
traps, wire receptacle for, 858. 

Japviff sp., notes, 247. 

Jenkins, E. H., obituary notes, 6. 

Jemsalem-artif^okeff, storage rots of, 149. 


Johne*s disease— 
account, 176. 

bacillus, susceptibility of hens to, 576. 
in Sumatra, 668. 

Johnson grass— 

somatic chromosome number, 725. 
time of cutting for hay, Ala. 820. 
Juglans crown lOt in California, 645. 
Juglone, toxicity to alfalfa and tomato, Va. 

545. 

Kafir— 

in various forms, feeding value, Sans. 
855. 

planting tests, Mo. 326. 
seeding experiments, Tex. 28. 
yields, effect of culture methods, 
U.S.D.A. 222. 

Kala azar, transmission by brown dog tick, 
667. 

Kamala as vermifuge, Ark. 576. 

Kansas— 

College, notes, 200, 096. 

Station, notes, 300, 696. 

Kelp for farm animals, fellowship for study 
of, 398. 

Kentucky— 

Station, notes, 896. 

Station, reports, 199. 

University, notes, 396. 

Keratitis in sheep, Tex. 70. 

Kerosene— 

alcohol, and gasoline as fuel for tractor 
engines, 876. 

value for bot fly larvae. Ill, 271. 
Kidney worm larvae of pigs, infection 
through skin, 574. 

Kidney worms in swine, 774; P.B. 571. 
Kidneys, abnormal condition in mouse em¬ 
bryos, analysis of metanephros, 728, 

Knol kohl tubers— 

mechanism of respiration, 620. 
respiration, schema for dynamic sys¬ 
tems, 620. 

Kudzu hay, vitamin A in, effect of curing 
method, 857. 

Labiostronotflus longiapicularis n.Bp., notes, 
867. 

Laboratory-— 

diagnostic, papers on, 174. 
rectifying column. Improved gauze- 
plate, 803. 

Lac insects, biology and control, 154. 
Laohnostema sp. on pineapifie^ control, 
Guam 448. 

Laehnus spp.> notes, Utah 156. 

Lacquer films, absorption of ultra-violet 
light, 675. 

Lactation— 

and fertility, dietary requirements, 94. 
cycle, changes in blood during, 864. 
food intake in, 891. 
physiology of, N.Y.Oomell 625. 
vitamin B and G requirements, 393. 
Lactofiacillus acidophiiUB — 
bibliography, ^5. 
viability in milk, 465. 
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Lactose, effect on zeaction of intestinal con¬ 
tents, Micb. 489, 

Ladybird bectlts of Minnesota, Minn. 58. 

Lalagctci Icurops affecting grapevines, 568. 

Lamarckian experiment involving hundred 
gt^neracions, 817. 

Lamb— 

carcasses, color, effect of Fowler’s solu¬ 
tion, ni. 256. 

firzen, trantportation from New Zea¬ 
land, 457. 

LaintL^— ce also Sheep. 

disease in, summary. Mont. 773. 
docking and castrating, Ala. 858. 
decking instruments for, N.Y.Comell 
637. 

dried arple pomace for. Aik. 601. 
early, production, Pa. 267. 
effect of docking and castrating on 
aains and q»iality of cartaa^e*!!, N.Y. 
Cornell 057. 

fattening, Colo. 359, 360: Tex. 60. 
feeler tapes, compailsou. Pa. 237. 
feodinc experimenth, Idaho 237; Mich. 

103; Wa3h.Col. 350, 7C3. 
feed ng. Ungth of perl<'d and plane of 
nutrition, Nebr. 657. 
feeding Iww-prbed wheat to, Mont. 60. 
for ^piin.^ matkets, feeding grain to, 
Ala. 838. 

indexes of prices, quantities, and cash 
incomsB of Minnesota, Minn. 480. 
market, Hampshire v. Eambouillet 
ram<i as s’res, Mont. 39. 
on pasture, feeding. Ind. 501. 
production, breed of sire as factor, 
W.Va. 561. 

stiff, arthritis as cause, Mont. 773. 
stiff, relation to feeding and manage¬ 
ment, N.Y.Comell 056, 
winter feeding experiment, Colo. 6S7. 

Land—sec also Farm land. 

classificaiion in Tompkins County, 
N.T.Curnell 67S, 

clearing experiments. Alaska 672. 
irrigated, seepage and drainage, Mont. 
875. 

plaster, see Qypsum. 
reclazDeation, studies, Idaho 277. 
statisdos of CalifL>mia, index to State 
sources, C'.S.D.A. 189. 
tenure and transfer, 111. 283. 
tenure, studies, Del 584. 
terraced, run-off from, Okla. 378. 
utilization in southeastein Ohio, Ohio 
284. 

values, changes in, Mich. 286. 

Lands— 

cut-over, «« Cut-o\er land, 
forest, see Forest 
swamp, see Swamp. 

Landscaping and recreation, papers on, 4S3. 

Langworthy, C. F., editorial, 404. 

Larkspur, poisonous to livestock, Alaska, 

m. 


Larua occidentalism host of bothrlocephaUd 
tapeworm, 277. 

Laryngotracbeltis— 

infectloU'*, carriers. Mass. 87S. 
Infectiou*^, in fowls, 374, 669, 870; 

Calif. 470; Ill. 275; Ohio 471. 
infections, in fowls, intranuclear inclu¬ 
sions in, 576. 

Infectious, mortality and egg produc- 
, tion in flocks affected with, 471. 

j syndrome in a wild goose in Illinois, 
180. 

I Lasius umlnratus mixtiis speculiventrue, 
notes, Mich. 154. 

Laiipeyresia — 

r imleita, see Peach moth, orientaL 
iugricana, see Pea moth. 

{ Lathyrus seeds, poisonous principle, 666. 
Laurel, mountain, as food for white tailed 
deer. 868. 

Lawiigrasses, variety teats, Guam 428. 
Lawns— 

fertilization, Conn.State 496. 
mixtures for, W.Va. 637. 
planting and care, U.S.D.A. 233. 

Lead— 

arsena’e, substitute for, 760. 
arsenate, toxicity to Mediterranean 
fruit fly, 652. 

determination in Bordeaux-lcad arse¬ 
nate mixtures, 411. 
determination, method, 506. 

* In the organism, microchemical deter¬ 

mination, 309. 

I tilratlons, 205. 

Lepf carbohydrates and leaf water, diurnal 
variations, 21. 

Leaf roller— 

gray-banded, control, 347. 
oblique-banded, on sweet cherries, 
Idaho 244. 

red-banded, control, N.Y.State 651. 
red-bandetl, notes, 347. 

Leaflitpper, slx-bpotted, notes, Wls. 732. 
Leafheppers— 6€e aho special hosts, 
affecting apples, 649. 
affecting apples in Ozarks, U.S.D.A. 
349. 

fed various solutions, transmission of 
beet curly top by, 444. 
feeding habits, 52. 

in Idaho, systematic study, Idaho 244. 
inheritance of ability to transmit plant 
virus, 166. 

Leaves— 

histologic changes induced by leaf- 
spotting fungi, 439. 
of fiuit trees, effect of oil sprays, 155. 
Lecanium numiernafieunim studies, 452. 
LechuguiUa fever of sheep and goats, 74. 
Lecithin added to chocolate product^ detec¬ 
tion, 808. 

Legume- 

cover crops, tests, Guam 426; P.B. 
528. 
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Le^me—Contlntied, 

Inoculants, selection, 111. 224. 
inoculants, tests, N.Y.State 736. 
seeds, hard, value and treatment, Mont. 
224. 

seeds, poisonous principle, 060. 

Legumes —see also Green manure and Al¬ 
falfa, Clover, etc, 

and com, interplanting, looses from. 
Ark. 526. 

and corn, interplanting tests. Miss. 
730; S.C. 627. 

and grasses for pasture, tests, Idaho 
264. 

breeding, 326. 

culture in Sumatra, ascomycete affect¬ 
ing, 838. 

effects, relation to economical crop pro¬ 
duction, N.Y.State 119. 
experiments, Ill. 223. 
in Bahia, insects affecting, 756. 
tests, Guam 426. 
value on rice land. Ark. 526. 
variety tests, Alaska 626: Ga.Ooastal 
Plain 626; P.R. 223; Tex. 27. 
winter, culture experiments. Miss. 730, 
Leguminosae, nodule bacteria of, nomencla¬ 
ture, 124. 

Lema spp„ injurious to cereals, 847. 

Lemna minor, manganese requirement, 419. 
Lemon— 

juice, decitrated, reprecipitation of 
antiscorbutic factor, 113. 
juice, vitamin C concentrates from, 
preparation and storage, 708. 
seedlings, effect of boron on, 420. 
Lemons— 

Chinese Dwarf, notes, PJl. 228. 
variety, notes, Tex. 85. 

Lentil seed^ poisonous principle, 666. 
Lentils— 

botanl<Migronomlcal monograph, 680. 
research in India, 131. 

Leneitee hetuUna, notes, Pa. 237. 

Lepi^ota — 

irrorata, life history studies, 756. 
pruinoaa, life history studies, 756. 
Lepidooprtua — 

oyonous, biology and control. Pa. 756. 
violentus, notes, 247. 

LepHosaphes ulmi, see Oyster-shell scale. 
Lepiema spp., notes, P. B. 247. 
LepUnotarsa deoemltneata, see Potato 
beetle, Colorado. 

Leptceoris tridttatus, see Boxetder hug. 
L^tospheerta saocSiari, notes, P.B. 237. 
L^tosphaeruHna vignae n.8p., description, 
442. 

Leptothrief sp., notes, 842. 

Lespedeza sertcea, stndies, Tenn. 824. 
Les^esa— 

Korean, culture, Ey. 131. 
variety tests. Miss. 730; B.C. 627; Tex. 
27; Va. B27- 


Lettuce— 

acidity response, N.T.Cornell 634. 
bottom rot, control, N.Y.Comell 640. 
breeding, 826. 

effect of soil acidity, Va.Truck 738. 
effect of snpei phosphates, Va.Truck 
738. 

growth, effect of soil reaction, Ky. 16. 
Iceberg, culture experiments, N.H. 34. 
Intra-State competition in Florida, Fla. 
881. 

optimum pll range, Va.Truck 739. 
stedbed irrigation under high tempera¬ 
ture conditions. Ariz. 332. 
tlpbum resistant varieties, develop¬ 
ment. Colo. 632. 
nnsaponifiable lipids from, 92. 
nnsaponifiable lipids of, fractionation 
and antioxidant. 008. 
varieties, superior strains. Pa. 227. 
vitamin B in, IlL 206. 
yellows, host plants, N.Y.Comell 640. 
Leucocytes in blood of rats, effect of vita¬ 
min A deficiency, 106. 

Leucopholis irrorata-^ 

life history studies. 756. 
tachlnid fly parasite of, 852. 

Leucosis of fowls, transmissible agent, na¬ 
ture of. 874. 

Leucostoma leuoostoma, morphological 
studies, 751. 

Leunaphos, preparation and properties, 
U.S.D.A. 218. 

Leunasalpeter, preparation and properties, 
U.S.D.A. 213. 

Levniose— 

determination of dextrose in presence 
of, 607. 

in honey, determination by lodine-oxi- 
datlon method, 609. 

Lice, control, 849. 

Idght —see also Sunlight. 

artificial, forcing plants with, Ohio 
437. 

exposure, breokdown of cystine and 
cysteine from, 305. 

Intensity in two vegetation types, 
photochemical measurements. 412. 
wave length, reaction of fungi to, 832. 
wave length tran^ormation, effect on 
climate of air layers near sou, 207. 
Lignin in wheat straw, ration to lodging, 
305. 

Ligprus rugiceps, see Sugarcane beetle. 
Lilacs, new, at Ottawa, Can. 828. 
XiiHUfttr— 

longtflorum giganteum, s^-sterfilty In, 
Ark. 581. 

spp., effect of radinm emanation, 624. 
Lily— 

Botrytis blight, control, N.Y.ComeU 
640. 

bnlhs, dusting with mercury com¬ 
pounds, effect, N.Y.ComeU 641, 
golden-banded, Botrytis blight, 152. 
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Lima brans, see Beans, L^ma. 

Lime —see also Caldnm and Liming. 

effect on nitrogen recovery in field 
crops, 120. 

effect on soil reaction and alfalfa com> 
position, 315 

in rations, effect on bone development, 
Tex. 793. 

niter, see Calclnm nitrate, 
relation to iron absorption by plants, 
121 . 

reqnirements of soils, see Soils, 
sensitivity of plants to, 510. 

Limestone— 

application, lasting results, Ill. 211. 
coarse and fine, effectiveness, 
X.T.Comell 613. 

degrees of fineness, relative effective¬ 
ness, X.T.Cornell 815. 
effect on cotton, 6a. 729. 

Judging, score card for, Ill. 211. 
rOle in soil bnilding and crop yields, 
Ill 18. 

use, S.C. 614. 

Lime-snlfur— 

dry, for apple scab control, Mo. 330. 
dry, solntions from, composition, 654. 
solutions, fungicidal properties, 440. 
Liming experiments, Ta. 516; W.Ta. 628. 
Linkage— 

chromosomal, in peas, 726. 
in com, Iowa, 23. 
in mice, 820. 

relations in barley, Minn. 126. 
relations in brown midrib in corn, 72T. 
studies In sbeep, 423. 

Linopcdes antetmaepes, biology and con¬ 
trol, Pa. 248, 756. 

Linseed — 

meal, feeding value, Ind. 863, 
meal proteins, nutritive value for pigs, 
361. 

meal v. pea meal for milking cows, 
Idaho 263. 

proteins v. cottonseed proteins, nutri¬ 
tive value. 111. 258. 

Lipase, pancreatic, inactivation by heat, 

112 . 

Lipins, effect on fat test of buttermilk, 409. 
Liponyssus sUriarum, notes, 247. 
liquids, continuous extraction, apparatus 
fbr, 308. 

lAHorhoptnts Hmplfss, see Bice water 
weevil, 
li^er— 

extracts, vitamin in, 197. 
fluke in dairy cattle, P.B. 272 
fluke, notes, P.B. 571. 
glutathione in, microdeterznlnatlon, 
310. 

livestock—see olso .Inlmals, Mammals, 
Cattle, Sheep, etc. 
breeding, lethal factors in, 522. 
diseases, see Animal diseases and 
speeifiiO diseases, 
fsedhig in Tangsayika^ 866. 


Li\ estock—Continued. 

market of Chicago, potential supply 
area, 287. 

market of Chicago, supply area, 287. 
marketing, cooperative, 887. 
poisoning —see also Plants, poisonous, 
and spedfio plants. 

from arsenic sprayed vegetation, 

666 . 

notes, Alaska 666. 
prices, Iowa 188 

production costs and returns, varia¬ 
tions in, Ohio 782. 

production on Newlands project, Nev. 
477. 

products, price indexes, Minn. 480. 
shipping by truck to South St. Paul, 
Minn. 883. 

statistics, see Agricultural statistics. 
Living, standard of, see Standards. 

Loco poisoning, Tex 69. 

Locust, black— 

effect on soil nitrogen and catalpa 
•growth, 881. 

seeds fiom two regions, variation, 831. 
Loousta migratoHa^ notes, 847. 

Locusts— 

control, 766. 

migratory, papers on, 847. 
of Turkestan, parasites of the egg pod«i, 
554. 

Logs and stumpage, prices^ ir.S.D.A. 744. 
Loin disease of cattle, Tex. 68. 

Longitarsus crotalariae, notes, 156. 
Lophodermmm pinastri, cause of pine needle 
cast, 844* 

Louisiana University, notes* 200. 
Louping-ill. experimental transmission to 
mice, 469. 

Loaostege similalis, see Webworm, garden. 
Lucern, see Alfalfa. 

Lueilia spp., chemotroplc responses, U.S.B.A. 
454. 

Lumber —see aH '%0 Timber and Wood. 

standards, American, structural grades, 
145. 

Lung flnke, North American, notes, 571. 
Lungworms— 

in cattle, P.E. 570. 
in swine, P.R. 571. 
in swine, life history, 668. 
in young sheep, treatment, 666. 

Lygus — 

poMinas, notes, 347. 
pratensis, see Tarnished plant bug. 
Lgmire edmrdsi, notes, 167. 

Lymphadenitis, ca6eon^, studies, 73. 
Lysimeter studies, Ta. 516. 

Macauley Institute for Soil Besearch, notes, 
399. 

Machine for testing resistance to wear of 
carpets, 693. 

Machinery, see Agricultural machinery. 
Maoroeentrwh^ 
aneplitoror^ 

and Jf. ddioatus, differentiation, 
658. 
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Maorooentrua —Continued. 
ancylivora —continued. 

breeding, importance of sex ratio 
in, 5IS8. 

colonization, S.C. 653. 
notes, Ill. 245. 

parasite of oriental peach moth, 
S.C. 54. 

Mioatua and M, ancylivora, different!- 
• atlon, 558. 

spp., notes, Del. 561. 

Maoroncctua onuata, see Iris borer. 
Maoropoatronffylua layliai n.sp., notes, 867. 
Macroaiphum — 
ffet, notes, 356. 
aolanifoUi, see Potato aphid. 
Maoroaporium — 

carotae, control, N.Y.Cornell 640 
riebU, notes, 842. 
aarcinaeforme, notes, 149. 
aarcinula, notes, 148. 

Macrosporium leaf spot on clover, 149. 
Magnesium— 

arsenate, use against Mexican bean 
beetle, Conn. State 761. 
deficiency in cotton, control, S.C. 614. 
In ration of dairy calves, effects, 863. 
lake of curcumin, 508. 
salts, effect on fertility of cion of 
Veronica, 127. 

Magnolia scale, studies, 555. 

Mahogany, growth studies, Guam 437. 
Mahua cake Increasing manurial value, 120. 
Maize, aec Com. 

Malaooaoma amerUsana, aee Tent caterpillar, 
eastern. 

Malaria— see dlac Mosquitoes and Anoidieles. 
literature, index IV, 455. 
transmission by anopheline mosquitoes, 
status of knowledge, 351. 

Male sterility on milk diets, 90. 

Malta fever, aee Undulant fever. 

JIfaJva aylveaPria, melotic divisions in pollen 
mother cells, 725. 

Mammals— aee alao Animals and apeoifio 
kinds. 

atavistic reappearance of digits in, 
128. 

reproductive processes, 818. 

Mammary gland— 

activity, measurement, Mo. 365. 
development and secretion, relation to 
anterior pituitary hormone^ Mo. 
424. 

gland, development through puberty 
and pregnancy, Mo. 423. 
growth, relation to oestrus producing 
hormone and corpus luteum extract, 
Ho. 324. 

of cattle, anatomy, Mo. 424. 
of rats, causes of development, Mo. 
424. 

secretion and body pattern, 464. 
Mammltis, aee Mastitis. 

Mandarins, notes, Tex 35. 


Manganese— 
deficiency— 

disease of oats, 148. 
effect on oats and cowpeas, S.C. 
627. 

relation to Fahala blight of sugars 
cane^ 748. 

determination after oxidation by peri¬ 
odate, 807. 

effect on growth of molds and yeasts, 
Ky. 119. 

for anemia treatment, quantitative va¬ 
riations in, 597. 

in Oklorella sp. growth, necessity and 
function, 419. 
in foods, distribution, 889. 
in milk, effect of rations, 890. 

In plants, determination methods, 806. 
in serving portions of common foods, 
292. 

in soil and plant, effect of soil reac¬ 
tion, Ey. 16. 

in Texas soils, relation to crops, Tex 

211 . 

inserted into tree trunks, effect, Idaho 
235. 

relation to nutrition of mice, 689. 
requirement of green alga, N.Y.Cornell 
622. 

requirement of Lemna minor, 419. 
Mangel leaf curl, notes, 643. 

Mangels— 

changes In composition during stor¬ 
age, 680. 

varieties, Mich. 134. 
variety tests, Alaska 628. 

Mango leaves, respiration rates, 620. 
^iangoes— 

propagation, Guam 432. 
varietal notes, F.B. 228. 

Manila hemp, ace Abaca. 

Mannose, glucose, and fructose mixtures, 
alcoholic fermentation, 112. 

^lonsonla mosquitoes, locating larvae, 557. 
Manure— 

decomposition by Ayarictia campeatria, 
816. 

piles, reinfestation of com borer from, 
U.S.D.A. 453. 

Maple- 

bladder gall, notes, 247. 
sap, fiovr, factors affecting. Fa. 233. 
sugar, tree seedlings, breaking rest pe¬ 
riod, 724. 

Verttdllinm wilt, notes, 147. 
wilt, notes, 147. 

Mares, pregnancy in, diagnosis, Mo. 323. 
Margarines, vitamin A and D In, 591. 
Margaropua annulatua, aee Cattle tide. 
Market- 

gardens, aee Trude crops, 
reports, U.SJDA. 189, 480, 789, 885. 
wholesale, of Columbus, Ohio, farm 
produce received in trucks, 384. 
Marketing—^ also speofol prodveta. 

agricultural products, papers on, 586. 
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Marketing—Continued. 

Board, Empire, ^ork and finance, 884. 
by tijck and rail, costs, Minn, 883. 
^uruca teitulalis, studies, T59. 

Maryland— 

Station, notes, 497. 

University, notes, 497. 

Massacbiisetts— 

College, notes, 396, 600, 697, 799, 
Station, notes, 200, 697. 

Mastitis— 

bo7in«, summary, 469. 

cbronic streptococcic, bacteriology, 871. 

bemnlytic streptococci In, 73. 

papers on, 467. 

studies, 371. 

treatments, Idaho 260. 

Matai tati disease of cattle, Guam 458. 
Materials— 

A.S.T.M. standards, 79. 
clianges in, Mich. 286. 
handbook, 279. 
of construction, see Building. 

Mavetiola destructor, see Hessian fly. 

Meadow— 

fescue, see Fescue, 
mirtures, yields, W.Va. 628. 

Meal worm, evaporation from, and atmos> 
pheric humidity, 863. 

Mealybug —see also apeoifio plants. 
citrophilus, control by parasites, 451. 
citrus, biological control, 850. 

Japanese, biology, Miss. 754. 

Mexican, biology, Miss. 754. 

Mexican, notes, Mich, 154. 

Mealybugs— 

on apples, heat treatment for, 753. 
on fruit, cold storage for control, 759. 
on nursery btock in California, key, 
759. 

Meat —sec also Beef, Fork, etc. 

broth, sterile, oxldatlon-reduction po¬ 
tential, 112, 

curing, refrigeration In, 688. 
diet, exclusive, effect on human intes¬ 
tinal flora, 690. 
frozen, investigations, 457. 
pro^luction and distribution, papers on, 
466. 

studies, HI. 255; Mo. 858. 

Media, see Culture media. 

Medical- 

Research Council, report, 494. 
students, basal metabolic rate, 469. 
Medlteriane^in fever, see Undulant fever. 
JftlasopZtM— 

atlants, see Grobshopper, lesser migra¬ 
tory. 

packardit, notes, Utah 649. 

Melittkt satprinffonnis, see Squash vine 
borer. 

Melon, anthracnose, notes, Del. 543. 

Melons— 

feeding valuer S.C. 664. 

Honey BaU, prodneUve types, Tex. 35. I 


Melons—Continued. 

new variety, Honey Rock, history, 
Mich. 433. 

Membracidae. Old World, classification, 850. 
Men, variation in serum calcium, 204, 
Menhaden-oil-fed pigs, fatty acids in lard 
from, 164. 

2fenida varipennis, bionomics, 758. 

Mentha genub, cytologlcal and embryo- 
logical studies, 218. 

Mercury— 

determination as periodate, 804. 
in the organism, microchemical deter¬ 
mination, 309. 

organic, use in seed treatment, N.Y. 
State 151. 

Mermiria bicittata, notes, Utah 648. 

Jfermis sp., parasite of psyllids, 850. 
Jfesohracon psoloptetus n.8p., notes, 559. 
Metabolic rate on fat-deficient diet, 390. 
Metabolism— 

and body size, Calif. 856. 
basalr— 

determination from insensible loss 
of weight, 890. 
of Oklahoma women, 890. 
of south Indian women, 6S8. 
of women, effect of coffee, 791. 
relation to nutritional status, 891. 
standards, 890. 
in chickens, Ky. 164. 
in variegated plants, 19. 
of women daring reproductive cycle, 
387. 

of women, studies, 387. 
respiratory. In infancy and in child¬ 
hood, 386. 

room for study of rats under controlled 
conditions of light and temperature, 
298. 

studies, interpretation, 96. 
ward, organization and analytical 
methods, 5S9. 

Ifetalectra quadrislffnata affecting mush¬ 
rooms, Pa. 756. 

Metals— 

acid resisting, comparative tests, 474. 
and soil friction, 378. 
in food.-., determination, 504. 
Metarrhisium anisopliae, notes, Ala. 847. 
Metastrongylus elongatus, life history, 668. 
Meteorological— 

observations, Alaska 610; Idaho 12; 
Mass. 116, 208, 509, 810; Mont 496; 
Pa. 209; U.S.D.A 12, 312, 609, 611, 
810; Va. 599. 

records, 1888 to 1930, X.Y.State 509. 
records, summary, 714. 
tables, 116. 

tables, Smithsonian, 714. 
hleteorology —see also Climate, Rainfall. 
Temperature, Weather, etc. 
agricultural, future, U.S.D.A. 311. 
papers on, U.S.D.A. 812, 011. 
proUans, 116. 
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Aleteoru^^ 

hypophloet n.sp., description, 160. 
nigrieollia, notes, 160. 

Methylene blue, reduction in Tniiic — 

changes in ozidation-reduction poten¬ 
tial, 807. 

effect of light, 807. 

Mice^ 

eradication methods, Mich. 153 . 
hairless character in, 522. 
inheritance of silver gray in, 819. 
injury to trees and grass protection, 
Mich. 139. 

laboratory, expectation of life, 526. 
linkage between shaker character and 
pink eye, 820. 

pigmentation in, reverse mutation 
from dilute to intense, 129. 
size factors in, nature, 820. 

X-rayed, effect of selection on abnor¬ 
malities in descendants, 422. 
Michigan— 

College, notes, 896. 

Station, notes, 396. 

Station, report, 199. 

Microbiology, treatise, 421, 663. 
Microeocoua — 

homhi/das notes, P.B. 247. 
variana, notes, Idaho 270. 

Microfilaria from blood of wild rabbit, 671. 
Microorganisms— see also Bacteria and 
Organisms. 

decomposition of hemicelluloses by, 10. 
in soil, effect on proximity to roots, 
317. 

preservatives for, effect of pH on tox¬ 
icity, Calif. 602. 

Microscopy, quantitative, sampling rela¬ 
tions, 803. 

Mioroaphaera spp., notes, 843. 

Milam sowerlH, ecology and control, 345. 
Mildew, aee hoet plants. 

Milk— 

acidophilus— 

effect of storage temperature, 
Wash.Col. 769. 
present status, 689. 
unfermented, transformation of 
the intestinal flora with, 690. 
viability of LactohaGillua aoidophi- 
lua In, 463. 

added water in, detection, 610. 
aging, effect on cream whipping. Ill. 
267. 

and derivatives, irradiated, antirachitic 
and calcifying properties, S93. 
caldum and phosphorus utilization in, 
390. 

darifleation v. filtration, S.Dak. 167. 
color, effect of proteins in dairy feeds, 
lU. 265. 

coloring matter in, 409. 
composition, estimating from fat per¬ 
centage, 868. 

condensed sweetened, value for infants, 

486. 


Milk—Continued. 

consumption In metropolitan Boston In 
December, 1930, 884. 
coolers, surface-type, efficiency, Mich. 
168. 

cooling, Idaho 267. 

cooling by electrically operated plants, 
Pa. 81. 

cooling in dry storage, N.H. 67. 
cooling tanks, insulated concrete, bizes, 
N.T.Coinell 671. 
cream line formation. Pa. 268. 
curd character, effect on cheese, Utah 
170. 

derivatives, vitamin B in, 394, 
diets, growth and reproductiou on, 89. 
evaporated, food value, HI. 207. 
fat dispersion and casein stability, 
effect of homogenization, F<i. 2QS. 
feeding to poults, 263. 
fever, papers on, 467. 
fever, studies, 272. 

favor, effect of thermophilic organisms, 
Ill. 267. 

indexes of prices, quantities, and cash 
incomes of Minnesota, Minn. 4S0. 
industry, refrigeration In, 688. 
inheritance, contribution of dam In, 
819. 

keeping quality, effect of fat content, 
865. 

liquid and dry, antiscorbutic v'tamin, 
effect of ulcia-violet irradiation, 303. 
manganese In, effect of raiions, 8^. 
market of New York, supply side, 
N.Y.Comell 883. 

market, situation in four Ohio cities, 
388. 

market, treatise, 569. 
marketing, IlL 284. 
marketing in Pittsburgh territory, Pa. 
284. 

marketing, papers on, 586. 
methylene blue reduction in, effect of 
Ught, 807. 

nutritional aspects, report of Confer¬ 
ence on Child Health and Protection, 
U.S.D.A. 89, 
pasteurization— 

and cooling in the vat, N.Y.State 
569. 

effect on organisms in, IIL 267. 

In metal equipment, effect on vita¬ 
min C, 595. 
pasteurized— 

and raw, microflora in, W.Va. 669. 

heat-loving bacteria in, N.Y.lState 
569. 

v. raw, Ohio 689. 
production— 

analyses of special Jobs, 289. 

and calving interval, correlation, 
366. 

and distribution, papers on, 466. 

com silage v. ground com for, 
S.C. 668. 
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Milk—Continued. 

production-continued, 

dried apple pomace for^ Wash.CoL 
768. 

effect of frequency and regular¬ 
ity of milking and feeding, 
T:.S.D.A. 166. 

effect of grain mixtures, N.Y.Cor- 
nell 662. 

effect of number of daily mlUdngs, 
Nebr. 366. 

home grown ration for, Mich. 468. 
rdatlon to body form, 464; Mich. 
167. 

Yarietieg of pastures for, W.Va. 

668 . 

rate of chemical change from lactic 
acid streptococci, X.Y.State 46S. 
raw and pasteurized, microflora in, 
W.Va. 660. 

seasonal surplus problem, effect of ex¬ 
tension service^ Vt 790. 
secretion of cows. Mo. 423. 
size of fat globules in, Tariation, IIL 
267. 

skimmed, see Skim milk, 
soft-curd, for infants, 486. 
transporting and handling in tanks, 
r.S.D.A. 68. 

utensils, care on the farm, XJ.S.DA.. 
269. 

Titamin B and Titamin G in, effect of 
rations, 865. 

Titamin D potency, increasing, 468, 
498. 

water cooling, Ark, 670. 
yield studies, new methods. Ill. 265. 
Milking machines— 

cleaning methods, Ind. 168. 
energy consumptloii, lU. 277. 

Milkweed, whorled, poisoning of chickens 
by, 177. 

MiUet— 

smut and yit^Id, effect of seed disin¬ 
fectants, 838. 
variety tests, N.Dak, 181. 

Millipedes, damage to potatoes, N.X.Cornell 
648. 

Milo— 

seeding experiments, Tex. 28. 
yields, U.S.D.A. 628. 
yields, effect of culture methods, 
TJ.SJ)A. 222. 

Uimwlw BuUsttttfront affecting tobacco 
leaves, 668. 

Mine props, measurements. Fa. 284. 
Mineola^ 

scitulftla, control, Idaho 244. 
vuecinii, tee Cranberry fruit worm. 
Mineral— 

acids, effect on calcium metabolism of 
xnilktng cows, 366. 
exdbauges of man, 689. 
mixtures for chlclm under rachitic con¬ 
ditions, 660. 

nutrients, effect on seed plants, 20. | 


Mineral—Continued. 

soil deficiencies, determination, bac¬ 
teriological method, Colo. 616. 
supplements in dairy ration, Ala. 863; 
Fla. 59. 

Minerals— 

effect on production, hatchability, and 
fertility of eggs. Ark. 566. 
high-priced, valne for pigs. Ill. 268. 
in sei-um, physical status, determina¬ 
tion, 809. 

in soil and plants grown on the soil, 
relation, S.C. 616. 

Minks— 

feeding and breeding; 845. 
raising, treatise, 463. 

Minnesota— 

Station, notes, 200, 800, 497. 
University, notes, 200. 

Mississippi— 

River traffic, 1918-1980, analysis, 585, 
883. 

State College, notes, 697. 

Station, report, 798. 

Missouri— 

Station, notes, 697. 

Station, report, 394. 

University, notes, 98, 697. 

Mites— 

on small fruits, control, IlL 245. 
on snakes in the museum, 849. 
two-spotted, on asparagus fern, Fla. 
254. 

Mohair— 

fineness, relation to age of animal, 
Tex. 61. 

Texas, grades and shrinkages, deter¬ 
mination, Tex. 61, 

Moisture determinatlonB in subsolL Ky. 
119. 

Molasses— 

beet pulp, see Beet pulp, 
blackstrap, effect on nutritional ane¬ 
mia, Miss. 798. 

estimation in mixed feeds, Tex. 207. 
for fattening steer calves, Ohio 656. 
sugar beet pulp, feeding value for pigs, 
459. 

Mold cultures, enzyme yield, determination, 
805. 

Molds, growth, effect of manganese, cop¬ 
per, and zinc, Ky. 119. 

Mole crickets, poisoned potatoes as bait for, 
W.Va. 654. 

Moniesia — 

benedenf, new host in Philippines, 674. 
expanta, immunity, development In 
sheep, 872. 

ewpanea in cattle, intermediate host, 
PJt. 671. 

expanse, Ufe within the sheep, 872. 
expo/ntUf manner of transmission, 872. 
Monkey, pregnant, ovarian and anterior 
pituitary hormones from, 524. 

Monkeys, ovarlotomized, ^ect of ovarian 
hormone in, ISO. 
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Monoammonlum phosphate, preparation and 
properties, U.S.D.A. 218. 

Monochaznns beetles, control, 448. 
Monochloronaphthalene emulsion for con¬ 
trol of ants, ni. 245. 

Mcnodontomerus aereus, life history and 
habits, 252. 

Monolepta mumroi, notes, 156. 

Montana Station, report, 496. 

Mortar strength, predetermination, 79. 
Mortgage, chattel, situation in Union 
County, Ohio 82. 

Mosaic —see also specifio host plwnts, 
of flower bulb plants, 842. 

Mosquitoes —see aHao Anopheles, Malaria, 
and Yellow fever. 

control, Ohara spp. as aid, 852. 
eradication, Connecticut laws concern¬ 
ing, Conn. State 496. 
feeding blood meals to, S51. 
feeding tests with leguminous plants, 
652. 

fowl pox virus in, 178. 
maintaining cultures through the win¬ 
ter, N.H. 251, 

Mansonia, locating larvae, 557. 

Moths, cochlidionld, in Japan, 556. 

Motor— 

fuels, anti-knock rating, effect of en¬ 
gine conditions, 183. 
oils, properties, effect of use, 780. 
trucks, marketing fruits and vegetables 
by, U.aD.A. 479. 

Motors, electric, adaptation to farm opera¬ 
tions, 675. 

Muck soils— 

chemical and botanical studies, N.Y. 
Cornell 618. 

effect of organic residues In, N.T.Cor- 
nell 618. 

nitrogen relations, N.Y.ComOU 210. 
Mucors on sugar beets, 342. 

Muffin batters, carbon dioxide evolved in, 
measurement 191. 

Mulberry, notes, P.R. 228. 

Mules— 

feeding experiments, Miss. 766. 
fertile, early instances, 728. 
infectious brain disease, Calif. 76. 
Musca domesUoa, see House flies. 

Muscles, dystrophy— 

in guinea pig and rabbit, cause, 796. 
in guinea pigs, nerve endings in, 797. 
Muscular activity of man, source of energy 
for, 597. 

Mushroom Insects, studies, Pa. 246, 756. 
Muskmelon— 

bacterial wilt, notes, 147. 
downy mildew, control, Ga. 745. 
mosaic, notes, 147. 

Muskmelons— 

breeding, Tex. 84. 
effect of freezing, Ga. 740. 
effect of paper mulch. Can. 828; N.T. 
Cornell 684. 

effect of sulfur, Tex. 44. 
fertilizer experiments. Ark. 582. 


Muskmelons—Continued. 

source of seed tests, Mo. 831. 
spraying experiments, Ga.Coastal Plain 
639. 

varieties, Tex. 35. 
variety tests, S.C. 034. 
vitamins in. Ga. 196. 

Mussel poisoning, outbreak in San Fran¬ 
cisco, 598. 

Mustard plants— 
composition, 122. 

water balance at different stages, 621. 
Mutifcieae, corollas of, N.Y.Cornell 610. 
Mutton— 

cost of production, Ohio 7S2. 
frozen, transportation from New Zea¬ 
land, 457, 

Mycobacterlnm paratuberculo>is, isolation 
and cultivation, 772. 

Mycorrh'za— 

in vicinity of Lafayette, Indiana, 124. 
multiple, of trees, 520. 

MycosphaereUa fragariae, notes, La, 48. 
Myiasds in jack rabbits, 776. 

Myiophasia nigrifrons, notes, Ala. 847. 
Mylalnis ohtectus, reproductivity, effect of 
ethylene oxide, 456. 

Myzus — 

Gireumfieaus, rOle In transmission of 
potato leaf roll, 850. 
persicae, see Peach aphid, green, 
spp,, rdle in transmission of potato 
leaf roll, 350. 

Naganol— 

and HOchst 4002, treatment for surra, 
469. 

specific in treatment of surra, 873. 
Kanophyetus salmincola, notes, 776. 
Narcissus root rot, control. Miss. 745. 
Naringin in marmalade from South African 
grapefruit, 791. 

National Country Life Conference, proceed¬ 
ings, 482, 488. 

Natural selection, genetical theories, com¬ 
parison, 521. 

Navy beans, harvesting with combine, Mich. 
183. 

Nebraska— 

Station, notes, 396. 

University, notes, TOO. 

Necrobaclllosis of calves, summary, Wyo. 
278. 

Necrology, notes, 699, 799. 

Nectar and pollen plants of California, 
Caiit 358. 

Nectarines, breeding, 326. 

Nectfifr— 

oirmaharina on apricot, notes, 147. 
galligena, notes, 840. 

Nematode, new parasitic, of Formosan 
duck, 70. 

Nematode parasite of insects, cultivation, 
559. 

Nematodes— 

cause of crimp disease, Fla. 446. 
control on cotton, S.C. 641. 
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Nematodes- -Continued. 

feeding variable numbers of eggs to 
fowls, 670. 

gastro-In^estlnal, of sheep, transmls< 
Sion, 666. 

intestiUtil, vitamin requirements, 77. 
new parasitic, from western Australia, 
867. 

on clover, 140. 

on sugarcane roots in Hawaii, Hawaii. 
Sugar Planters* 154. 

ycoaplcctana fjXa^erl, parasite of Japanese 
beetle, cultivation, 559 . 
yeolcccaltim cornuparium^ see Magnolia 
scale, 

Xeoi^ciara pauciscia, biology and control. 
Pa. 736. 

Xe9odiprtfn Japonica, studies, 334, 

Ntt^ltf Grubs, Kfe historie*!, 736. 

Nfur Hlympliomatosls gallinarum, outbreak 
in fowls, 374. 

Neulroflavine treatment of rabbits for 
trichinosis, 376. 

Nevada Station, notes, 607, 799. 

New England Institute of Cooperation, pro¬ 
ceedings, 5 S 6 . 

New Hampshire— 

Station, notes, 697. 

Station, report 97, 

Cnlversity, notes, 697. 

New Jep«ey— 

Station. 18S0-19C0, history, 798. 
StJirion, lSSO-1030, history, editorial, 
700. 

Statfo.is, notes, 799. 

New Mexico— 

College, notes, 896. 

Station, notes, 396. 

New Tork— 

Cornell Station, report 696. 

State Station, notes, 98, 200 , 498, 799 . 
State Station, report, 599. I 

Newcastle disease in England and avian 
pest in Philippines, 576. 

Xesara viridula, sec Stink bug, southern 
green. 

Xicotetia sp., notes, P,R. 247. 

Nicotiana hybrids, ontogeny, genetics, and 
cytology, 25. 

Nicotine— 

action against Aphis rumieiB, 248, 
and oil combination, history of, 449 . 
concentrationB In tobacco, effect on 
roundworms in ehitika, 274 . 
content of tobacco, factors affecting. 
Can. 135. 

in metabolism of tobacco plant, 19. 
sulfate spray, insecticidal value, S.C, 
654. 

NicotrOl spray, insecttddal value, S.C. 654. 
Nitella injury by sodium chlorate, 620. 
Nitrate— 

compounds, effect on crops, NJT. 517 . 
of ammonia, ace Axnmoninm nitrate, 
of tin^e, see CsJcinm nttzate. 


Nitrate—Continued, 

of potash, see Fotosslnm nitrate, 
of soda, see Sodium nitrate, 
research award, notes, 100 . 

Nitrates— 

distribution, effect of plant growth, 
817. 

effect on growth and composition of to¬ 
bacco leaves, 128. 
in rain water, 812. 
in soils, factors affecting, Ohio 415. 
Nitrification- 

in forest soils, N.T.Comell 614. 
in presence of cane trash, P.R. 210. 
Nitrites, determination in very dilute solu¬ 
tions, 311. 

Nitrogen— 

ammonia, In plant extracts, determina¬ 
tion, source of error in, 805. 
assimilation by tobacco, 226. 
determination, micro-KJeldahl method, 
504. 

distribution in plant extracts with 
high concentration of nitrate nitro¬ 
gen, 711. 

effect on potatoes, 30. 
fall applications to apples, value, Can. 
827. 

fertilizers for apples and currants, N.T. 

State 534. 
fixation— 

by legumes under controlled condi¬ 
tions. 210 . 

commercial processes, U.S.D.A. 
213. 

factors affecting, 614; Wash. 
CoL 718. 

in rain water, OkIa.Panhandle 517. 

In soil and plant, effect of soil reac^ 
tion, Ky. 16. 

in soil, effect of black locust, 831. 
in soybean plant, Ohio 734. 
loss due to straw residue, HI, 212. 
metabolism— 

in infants fed soybean milk, 791, 
in late gestation under specified 
diet, 195. 

in leaves of Vitis and Rheum, 722. 
of rats on vitamin deficient 
diet, 304. 

nitrate, and ammonia for cotton, Ga. 

7S2. 

nitric and nitrous, in solh^ determina¬ 
tion, Tex. 712. 

peroxide in nitrogen peroxide-air mix¬ 
tures, determination, 406. 
phosphorus and potassium absorption, 
reciprocal effects, 814. 
recovery in field crepe, effect of lime, 
120 . 

sources, Va. 610. 

Nitrophoska, preparation and properties, 
IT.SJD Jk. 213. 

Nodular worms— 

in cattle^ PJEL 570. 

In swlne^ treatment, 87 a. 
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Nodnle bacteria of leguminosae, nomencla- I Oats—Continapd. 


ture, 124. 

Nonagria, British species, 852. 

Noith Carolina— 

College, notes, 498. 

Station, notes, 498, 900. 

North Dakota— 

Station, notes, 397. 

Williston Substation, report, 199. 
2kOtomela fulvioolUs, notes, 156. 

Nursery— 

propagation, experiments, 431. 
soil, tilth Improvement, N.Y.State 634. 
stock in California, mealybugs infest¬ 
ing, key, 759. 

stock, injury from Phytorus pingula, 
Guam 456. 

stock shipments, quarantine regula¬ 
tions affecting, Conn.State 496. 
stock, waxing, 482. 

Nurses in training, basal metabolic rate, 
489. 

Nut grass tubers, studies, Ala. 821. 
Nutrient media, aee Culture media. 
Nutrition —aee also Diet. 

animal, aee Animal nutrition, 
controverted questions in, 194. 
faulty, surgical aspects, 892. 
in health and disease for nurses, trea¬ 
tise, 890. 

of mice, relation to manganese, 689. 
science of, relation to disease, 194. 
scientific principles, 467. 
studies. Mo. 355; N.T.Comdl 655. 
Nuts, tropical and oriental, U.S.D.A. 888. 
Oak— 

anthracnose, notes, 147. 
looper, studies, 453. 
mildew* control in forest nurseries, 
843. 

scrub, type in Pennsylvania. 744. 


cross studies, Ga. 729. 

culture experiments, Ark. 525; Ga. 

Coastal Plain 626; Mi>s. 730. 
diseases, and seed treatments, 883. 
diseases, field method of insuring posi¬ 
tive attack, 440. 

effect on following wheat crop, N.Y. 
Cornell 626. 

feeding value for pigs, m. 258. 
fertilizer experiments. Ark. 523; Ga, 
Coastal Plain 626; Miss. 780; S.C. 
627; Tex. 27. 
genetics of, 23. 

green manuring experiments, Ga.Coa8t- 
al Plain 626. 
grinding, Ohio 475. 
grown in flat^, w’nterUlling. Ark. 520 
harvesting, groin lo^^ses In, ni. 278. 
improvement, technic, 125. 
indexes of prices, quantities, and cash 
incomes of Minnesota, Minn. 480. 
inheritance of characters, 125. 
interspeclflc crosses, inheritance of 
characters, 125. 

liming experiments, Ga.Coastal Plain 
626. 

machinery for planting, Ala. 874. 
nematodes attacking, 643. 
planting tests, Ala. 820. 
prices of South Dakota, 1890-1930, 
S.Dak. 189. 
production, Iowa 188. 

Eecord, growth, effect of climatic fac¬ 
tors, 428. 

research in India, 131. 
seed production. eff<>ct of pretreatment 
of parent crop, 428. 
seed yield in, factors affecting, 130. 
sprouted, effect on production, hatch- 
ability, and fertility of eggs, Aik. 


Oat- 

crown rust, favoring conditions, 833. 
crown rust, notes, 147. 
dry speck, notes, 643. 
gray speck, studies, 148. 
loose smut, mass infection, 338. 
plant, development, interrelation of 
parts, 428w 

smut, control, Idaho 285. 
smut resistance^ inheritance, 747; 
W.Va. 645. 

smut resistance, tests, Qa, 729. 
smuts, Inheritance of resistance of 
hybrids to, 440. 
white tip disease, notes, 648. 

Oatgrass yields, W.Ta. 528. 

Oats— 

as partial substitute for mixed hay, 
Pa, 266. 

breeding, 826; Idaho 220; Mo. 326; 

N.Y.ComeH 626; Tex. 27; Va. 527. 
breeding in Trance, 426. 
crops in Alabama, prodncticm prac¬ 
tices, Ala. 182. 

14S818-«S- 7 


566. 

tillering In, Ark, 525. 
varieties, acre yields, Ind. 27. 
varieties, genetic analysia. Ill. 221. 
variety tests, Alaska 626; Ark. 525; 
Ga.Coastal Plain 626; Idaho 220; 
HL 221; mas, 730; Mo. 326 i N.Dak. 
131; S.a 827; Tex. 27; Va. 527; 
WasluCoL 730. 

variety tests, border effect in, Idaho 29. 
vitamin B and vitamin G in, lU. 296. 
vitamins In, W.Va. 664. 
with annual legumes, tests, N,H. 27. 
yield, effect of seed disinfectants. Ill. 
235. 

yields, 428: N.Dak. 131; Ok]a.Panhan- 
<ne 28; U.S.DJL 628. 
yields, effect of culture methods, U.S. 
D.A. 222. 

yields under irrigated rotations. U.S. 
DJL 731. 

Oat-aick land, relation to eelwoim dis¬ 
ease, 644. 

Obesity, cause, 598. 
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Obstetrics, veterinary— 
treatise, 867. 

nse of liquor folliculi in, 175. 
Oclirochira rul>rotincta n.sp., bionomics, 758. 
Ueuothera hybrids, chromosome linkage in, 
127. 

Oesophagostomiasis of cattle in Philippines, 
573. 

Oesophagosto m « m — 

eolumlianum lesions in sheep, relation 
to lymphadenitis, 73. 
mapleatoni n.&p. proposed, 378. 
spp. in swine, treatnaent, 373. 

Oestrin and corpus luteum hormones ex¬ 
change in parabiotic female rats, 625. 
()e^t^ou&— 

cycle, effect of X-ray treatment of 
ovaries, 423. 

cycle of female rat in parabiotic union 
with male, 524. 

cycles of semiovariotomized rats, 
changes in, 728. 

Oestrus ovia, see Sheep bot fly. 

Ohio- 

State University, notes, 397, 698. 
Station, bimonthly bulletin, 97. 

Station, notes, 897. 

Oil- 

accumulation in oilseed plants, factors 
affecting, 122. 

and nicotine combination, bistory of, 
449. 

and sulfur spray, effect on peach. III, 
236. 

cakes and extracted meals, feeding 
value, 437. 

emulsions as insecticides, C.S.D.A. 165. 
emulsions, survey, 753. 
meal, see Linseed meal, 
mineral, vitamin A utilization in pres¬ 
ence of. Pa. 297. 

refining, applications of hydrogenation 
in. 675. 

seed plants of Punjab, breeding. 329. 
spray experiments for red scale, 850. 
spray mixtures, oil depositing quali¬ 
ties, 449, 

sprays, chemistry of, Wash.CoL 737. 
sprays, dormant, use. Idaho 243. 
sprays, effect on opening of leaf buds, 
m. 230. 

sprays, effet't on orchard fmit and 
foliage, 155. 

sprays for red scale control, 156. 
sprays, present trend, 448. 
sprays, standardized, 248. 
sprays, summer, use, Wash.CoL 737. 
sprays, use, Ho. 331. 

Oils—see also Fats and specillo oils. 

combustion - chamber carbon-forming 
properties, 474. 
crank case, studies, XU. 278. 
lubricating, synthetic, studies, 281. 
lubricating, viscosity-temperatnie rela¬ 
tion, 281. 


Oils—Continued. 

nutritive value, 196. 
susceptibility to oxidation, measuring, 
607. 

Okra— 

Intra-State competition in Florida, Fla. 
882. 

spineless strain, S.C. 633. 

Oleander bacteriosis in California, 844. 
Oleoresin— 

improvement in production, IT.5.D.A. 
887. 

production from longleaf pines defoli¬ 
ated by fire, 641. 

OUarus franoiscanua, notes, P.B. 247. 
Olives, exanthema control in, 848. 
Onchocerca spp., studies, 870. 
Onchocerciasis, human and bovine— 
pathology and morbid histology, 870. 
transmission, 870. 

Onion— 

maggot, control, 111. 245. 
maggot material, recovery from soil 
samples, 847. 

mildew mycelium in seed, N.Y.Cornell 
640. 

neck rots, notes, 147. 
sunscald, notes, 147. 
thrips, notes, 450; Ind. 288. 
thrips on cauliflower seed beds, N.Y. 
State 552. 

thrips, studies, N.Y.Cornell 648. 
thrips, transmission of plant virus dis¬ 
ease by, 155. 

Onions— 

acidity response, N.Y.Comell 634. 
breeding, 826. 
culture, Va.Truck 538. 
growth, effect of pH, Utah 188, 
on muck soil, effect of superphosphate, 
N.Y.CorneU 634. 

pale-striped flea beetle affecting, 652. 
spraying and dusting experiments, 
Mass. 838. 
studies, Colo. 632. 

Onpchiitrua amiatua, notes, 217. 

Oosporo— 

citri-aurantiij notes, 732. 
soahles, see Potato scab. 

Ophelosia cratefordi^ notes, 448. 

OphJoholus heteroatrophua, notes, 147. 
Ophonus pubeacens, life history and habits, 
557. 

Ophthalmia of shtep, COU. 

Orange— 

bug, bronze, control, 34!). 
jnlce, effects of flreezing, Ga. 740. 
Juice, frozen, production in Florida 
688 . 

thrips, notes, 450. 

Oranges— 

Blood, red color, 830. 
breeding, 326. 

^ect of boron on, 420. 
food valuer U.S.D.A. 889. 
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frost damage, prediction and protec- 
tion, 809. 

meclianism of respiration in, 619. 
respiration, schema for dynamic sys¬ 
tems, 620. 

Satsnma, notes, Tex. 35. 
seedless, description, P.E. 228. 
trends In purchasing power and cost 
of production, Mich. 286. 

Orchard— 

conditions, survey, N.Y.Comell 636. 
grass, breeding, Va. 527. 
insects, control, 847. 
insects, insecticides, equipment, and 
methods for control, IT.S.D.A. 450. 
Orchards— see also Fruits, Apples, Peaches, 

etOw 

fertilizer experiments, N.H. 33. 
irrigation studies, Wash.CoL 738, 776. 
management, E^ns. 588; N.Y.State 
189. 

Oregon— 

College, notes, 498, 698. 

Station, notes, 498. 

Organic matter— 

apparatus for destructive oxidation of, 
504. 

copper determination in, 505. 
in soils, maintenance, Wa8h.Col. 717. 
rOle in fruit growing, 333. 

Organisms— see also Bacteria and Micro¬ 
organisms. 

cellulose as energy source for nitrogen 
fixation, 421. 

Oriental peach moth, eee Peach moth. 
Ornamental plants, shrubs, and trees, eee 
Plants, Shrubs, and Trees. 
Omithostronffj/lue quadriradiatus in squabs, 
577. 

Orthophenylphenol, parasltlcidal value, 
Mich. 173. 

Orthoptera of Omsk, West Siberia, 848. 
Oryzonin crystals, isolation from rice polish¬ 
ings, 691. 

Orystomye palustris ieweneis, fife history, 
158. 

Osdnelia frit, structure of immature stages, 
352. 

OtospermophXlus douglaaii^ seasonal activity 
and growth, 153. 

Ova— 

mammalian, development, 818. 
tubal, in cow, first findings, 818. 
tubal, recovery from cows, 324. 

Ovarian— 

activity, effect of corpus luteum ex¬ 
tract 625, 

development, effect of theelin, 625. 
follicle in mice, prepubertal growth, 
818. 

hormones, effect on ovarlotomized 
monkeys, 130. 

hypertrophy In females united with 
gonadectomized maXea and females, 
523. 


Ovaries of guinea pigs, irradiation, effect on 
oestrous cycle, 423. 

Ovary-stimulating extracts, fractionation 
and dilution, 728. 

Oxidase, inhibiting effect on reduction of 
sulfor by potato and gladiolns juice, 806. 
Ostya ehinensia. Insect enemies, 448. 

Oxygen— 

and carbon dioxide, slmnltaneons de¬ 
termination, apparatus for, 494. 
content of water, effect on root growth 
of cuttings, 333. 

Oyster shells, feeding to bens, effect, 262. 
Oyster-shell scale, dormant spray experi¬ 
ments for, Wasb.Col. 756. 

Ozone production, intermittent, apparatus 
for, 620. 

Paddy, see Rice. 

Paint— 

behavior, effect of wood structure, 182. 
coatings, durability, relation to wood 
properties, 674. 

outside white, roof exposure tests 880. 
tbinners, 582. 

Painting, house, methods, treatise, 581. 
Paints-— 

exterior, drying, 674. 
from synthetic resins, experiments 
with, 474. 

house, durability, effect of resin in 
longleaf pine, 581. 

Palm, coconut, see Coconut. 

Palmer worm, notes, 347. 

Palms, native and exotic^ of Florida, Pla. 
39. 

Pansy leaf spot, notes, 643. 

Panus spp., notes, Pa. 237. 

Papaipema nelrrie, biology, Iowa 157. 
Papayas, varietal notes, P.R. 228. 

Paper mulch— 

effect on crops, N.Y.Comell 634. 
effect on soil temperature, moisture, 
and crop yields, Calif. 517. 
studies, Can. 828; W.Ta. 537. 
value for vegetables, Ky. 137. 
Paradichlorobeuzene— 

effect on sugar beets in storage pits, 
342. 

for control of lesser peach borer. 
U.S.D.A. 57. 

ParaffwOmue Mlieotti, notes, 571. 
Paralysis— 

of chicks, affecting legs and feet, 471. 
of fowls, Del. 577; N.J. 77. 

Parasite laboratory, Belleville, organiza¬ 
tion and projects, 347. 

Parasites— 

chalcidoid egg, from south Asia, 160. 
external, of animals, Tolck Special 
Emulsion Number 2 for, 849. 
helminth, of rabbits, 776. 
helminth, of rats, 776. 
internal, of cattle, P.E. 670. 
introductions into Hawaii, 448. 
seed-borne, bibliography, W.Ta. 546. 
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ParasitlsTci. ciitlcal point and law of 
Malthas, 154. i 

Paiatltcri^ia clnripnlpl^, notes, S35. | 

Poratriora cockcreliiy life hleiciy and I 
habit's, 535. | 

ParJiLberciilossIs. see Johne's disease. j 
Paratyphoid infection of pigeons, 174. ‘ 

Parent-teacher associations, papers on, 483. 
I^are^^is, lartnrient, i>te Mlik fever. 

Paris green— i 

as anopheles larvicide, 351. 
diluents, new portable screener for, 
849. . 

ParJsInsonia microphylla cells, two and a j 
half centuries old, studies, 214. j 

Parodiella ^petjazninii on legumes In Su¬ 
matra, S3b. 

Parsnip, wild, poisonous to livestock, 
Alaska 666. 

Parthenogenesis in Tettigldae, cytological 
aspects. T28. i 

FasteureUa aricida — i 

and Brucella Infections, comparison, 
Ala. 666. 

In laboratory populations of fowls, 
spread, 873. i 

PosteurcUa group organism, relation to in- | 
fectious pneumonia of sheep, 74. 
Pasteurization, see Milk. ' 

Pasture— I 

and bay region. Korlh Pucifle, 882. 
plants, breeding, 326. 
plants, variety tests, Ta. 027. 
supplements, legume. Ark. 526. > 

Pastures— hec cho Grasses. | 

cooperative experiments, tJ.S.DA. 863. 
estahUslunent and management, Kans. 

223. j 

experiments, Va. 56T, I 

fertilizer experiments. Pa. 299; S.C. j 
627; Va. 627, j 

formation, botanical study, 132. 
irrigated, establishment, Colo. 181. 
irrigated, management, Idaho 264. I 
management, intensive, Ohio 66. j 

response to fertUlzers, Ind. 27. 
studies, Ala. 820; Ark. 525; Oa.Coastal | 
Plain 626; Idaho 220; Tex, 27. 
tame v. native, Okla.Fanhaiidle 762. 
temporary, value for steers, Ill. 255. 
tests for milk production, W.Va. 388, 
Pathology of domestic animals, textbook, ! 
369. 

Pavements, «ee Concrete and Beads. 

Pea—ace also Peas, 

bacterial spot, notes, 147. 
diseases, Ala. 839. 
field pasture for hogs, Colo. 658. 
Fuserlum wilt, notes, 147, 
meal v. linseed oU meal for milking 
cows, Idaho 268. 

moth damage to pea crop, Mich. 154, 
453. 

root diseases, control, N.T.State 543. 
toot xot, BtntideB, 745, 


Pea—Continned. 

seeds, poisonous principle, 666. 
weevil, hibernation habits, relation to 
control, 456. 

weevil, life history and hibernation 
habits, Idaho 244. 

I*each— 

aphid, green, on cauliflower seed beds, 
^^y.State 562. 

aphid, green, rOle in leaf roll trans¬ 
mission, 350; Ind. 238. 
bacterial spot, notes, 147; Del, 648; 
lU. 236. 

borer, biology, 250. 
borer, lesser, control, X7.S.D,A. 67. 
borer, lesser, notes, IiOch. 154. 
borer, notes, Mich. 154. 
brown rot, notes, 147. 
canker or die-back, causal fnngi, 
morphological studies, 751. 
curculio, control, 251, 347. 
curculio, spraying and dusting experi¬ 
ments, 251. 

foliage injury from sprays, Del. 543. 
leaf curl, coutro!, Ill. 236, 245. 
leaf curl, notes, 147. 
moth, oriental- 

biological studies, S.C. 53. 
control, Ill. 245; S.C. 653; Va. 
552. 

factors affecting abundance, 347. 
Importance of sex ratio in para¬ 
site breeding, 658. 
large-scale bait trapping, 631. 
mortality and feeding habits of 
larvae, 847. 

notes, DeL 550; K.Y. State 552; 
Pa. 245. 

present status, 347. 
rootstocks, tests, ^4. 
rosette, studies, Ga. 746. 
scale, control. Dl. 236. 
seeds, after-ripening, germination, and 
storage, 431. 

tree, seedling, as brown rot menace, 
147. 

trees, fruiting habit, effect of pruning, 
Mich. 38. 

trees, rejuvenation studies, Md. 38. 
trees, winter injury. Ill. 286. 
yellows, notes, Del. 543. 

Peaches— 

breeding, 826. 

culture experiments, Tex. 84, 85. 
development and ripening, N.J. 885. 
effect of freezing^ Ga. 740. 
effect of nitrogen ffertUlaers, Ky. 187. 
effect of thinning, Wa8li.CbL 786. 
fertilizer experiments, Ark. 632; Dd. 
638; S.C. 633. 

nitrogen sources, effects, Del. 583. 
polUnation eitperiments, 829; Wash. 
CoL 738. 

pruning, W.Va. 687, 
qnaUty, studies^ WadLCol 737. 
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Peaches—Continiiecl. 

spraying, arsenical substitutes for, 247. 
thinning, W.Va. 637. 
trends in purchasing power and cost 
of production, Mich. 286. 
varieties, Ind. 33. 
varieties and culture, Ga. 741. 
variety tests, Ga.Coostal Plain 633. 
vitamins in, Ga. 198. 
winter injury, Mo. 332; Wash.Col. 741. 
Peafowl and their care, U.S.D.A. 667, 
Peanut— 

area, organization of farms in, Ala. 
881. 

leaf spot resistance, breeding for, Qa. 
745. 

meal as source of protein for laying 
bens, Va. 666. 

meal as starting mashes for chicks, 
Va. 282. 

meal, feeding value, S.C. 468. 

Peanuts— 

breeding, Tex. 27; Va, 627. 
culture experiments, Ga.Coastal Plain 
626; Tex. 27. 

fertilizer experiments, Ga.Coastal Plain 
liming tests, Va. 527. 

626. 

seed, inoculation, effect, Ala. 821. 
value for growing pigs, N.C. 881. 
variety testa. Ark. 626; Ga.Coa6tal 
Plain 626; Miss. 780; Tex. 27. 

Pear— 

brown bark spot or measles, notes, 147. 
fire blight resistance, studies, HI. 230. 
fire blight, studies, N.X.Comell 642. 
leaf curling nxldge, notes, N.Y.State 
552. 

midge, control, 348; N.Y.State 552. 
psylla, control, N.Y.State 662. 
rot, new disease, Wash.Col. 746. 
rot, notes, 147. 
scale, Italian range, 764. 
seeds, after-ripening, germination, and 
storage, 431. 

seeds, handling, N.Y.State 684. 
thrips, notes, 450. 

trees, Bartlett, bud variation in, 140. 
Pears— 

breeding, 826. 

chromosome numbers in, 624. 
copper BUlfaft treated wrappers for 
Botrytis rot, U.S.D.A. 47. 
culture, Ga. 741. 
culture experiments, Tex. 35. 
dihydroxyphenyl derivative and specific 
enzyme in, 806. 
exanthema control in, 343. 
fertilizer experiments, Wash.Col. 788. 
pollination studies, 829; Vt 634; 

WaBh.Col. 738, 742. 
spray residue removal frono^ U.SJD.A. 
231, 

tarnished plant bug damage, 450. 
trends In purchasing power and cost 
of production, Mich. 286. 


Pears—Continued. 

varieties for Iowa, Iowa 139. 
variety, new, N.Y.State 584. 
winter injury, Wabh.Col. 741. 

I eas— 

acidity response, N.Y.Cornell 634. 
Alaska, nonprotein nitrogen in, 502. 
breeding, 326; N.Y.State 535. 
canning, studies, Alaska 632. 
cull, V. tankage as protein sources for 
pigs, Wash.Col. 766. 
culture experiments, Ga.Coastal Plain 
026; Idaho 220. 

effect of continuous cropping, N.Y.State 
536. 

fertilizer experiments, N.Y.State 585. 
for fattening pigs, Colo. 038. 
harvesting with combine, Idaho 277. 
hogging-off, Wash.Col. 766. 
intra-state competition in Florida, Fla. 
882. 

linkage In, 720. 
nutritive value, 485. 
research in India, 181. 
seed treatment, Idaho 220. 
seeding experiments, Idaho 30. 
small-sizfHl, wrinkled, Can. 827, 
variety tests, Ga.Coastal Plain 626; 
Idaho 220: Miss. 730; N.Dak. 131; 
N.Y.State 535; Tex. 27. 
western v. homegrown, quality, N.Y, 
Cornell 634. 

Peat— 

moss, uses and distribution in United 
States, U.S,DJ.. 18. 
mulch, effect on blueberries. Can. 827. 
use in horticulture, 137. 

Pecan— 

hud moth, notes, Miss. 754. 
diseases in southern States, n.S.D.A. 
242. 

nut case bearer, control, Tex. 50. 
weevil, control, 252. 
weevil larvae, diseases of, 247. 
weevil, life history studies, Ala, 847. 
weevil, studies, Miss. 754. 

Pecans— 

budding, Mo. 831. 
propagation experiments, Tex. 34. 
storage studies, Ala. 826. 
varieties and culture, Qa. 741. 
variety tests, Ga.Coastal Plain 683. 
Pectin from stored apple pomace, N.Y.State 
502. 

Peotinophora goawieUa, see Bollwoxm, 
pink. 

Pegomyia hra^aicaeg see Cabbage maggot. 
Pellagra— 

an iron-deficiency disease, 490. 
and dermatitis in rats, comparison, 
692. 

etiology, 595. 

PemphiguB populirtranaveraua, sea Turnip 
root aphid. 

PenicUlium — 

gladioli, notes, 147. 
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PtnUsillium —Continued. 

oxalimmt Injury to com, studies, 547. 
sp., notes, 149. 
spp., notes, 752. 

Pennsylvania Station, report, 299. 
Pentdlonia nlgronervosaj life bistory notes. 
841. 

Pentstemon, effect of change of altitude. 
214. 

Peonies— 

culture and diseases, N.J. 142. 
fertilizer experiments, lU. 282 
Peony— 

blight, notes, 152. 
leaf spot, notes, 152. 

Phytophthora blight, notes, 147, 842. 
root knot, control, Mich. 152. 

Pepper grass on wheat plat treated with 
ammonium sulfate. Mo. 813. 

Pepper, pimiento, ripe rot, Qa. 744. 
Peppers— 

effect of paper mulch. Can. 828; N.Y. 
Cornell 634. 

intra-State competition in Florida, Fla. 
SSI. 

yields, effect of paper mulch, W.Va. 
687. 

Pepsin, action on gelatin, 112. 

Percolation apparatus at a uniform rate 
and automatic collecting device, 203. 
Perforadix saccharic notes, P.E. 247 ’ 
Perineum, diseases of, 174. 

Perishable Agricultural Commodities Act, 
586. 

Permeability— 

of soil, relation to phosphate avail* 
abUity, Ariz. 719. 
of wheat grain coat, 820. 

Peronea minuta, see Pireworm, yellow-head. 
Peronoplttsmopara eudenais, notes, 147. 
PeronospotYi — 

destructor, notes, N.Y.Comell 640. 
scfutchtii, studies, Calif. 444. 
Pershomuns, Japanese, effects of freezing, 
Qa. 740. 

Pebts of man and domestic control, 

treatise, S44. 

Petroleum— 

industry, hydrogenation process in, 
675. 

oil as insecticide, 448. 

oil emulsions, cold-mixed, value, 247. 

oils as insecticides, U.S.D.A. 155. 

Oils, penetration into plant tissne, 248. 
Petunia mosaic, notes, 152. 

Phaddlum blight of conifers, 844. 
PAorpnposfronpyZtta woodKordi n.sp., notes, 
867. 

Pheasants, propagation, 846. 

Phenacoccua ffoasypii — 
biology, Miss. 754. 
notes, Mich. 154. 

Phenol mixtures with sodium hydroxide, 
with glycerin, and with ethyl alcohol, 
genniGidal valne, 369. 

Phenologieal observations, 412. 

PhUoaeia oaiclrree, notes. P.H. 247. 


Phlox genus, genetics of, Pa. 218. 

Phlpctaenia ferrugaUa, see Greenhouse leaf 
tyer. 

Phoma — 

apii on celery seedlings, N.Y.Comell 
640. 

letaa strains, rate of decay of sugar 
heets by, 889. 
citnearpa, notes, 752. 

Ungam, notes, 342. 
napohrasaioae, notes, 648. 

Phoma— 

disease of beets, effect of soil reac¬ 
tion, 841. 

fruit spot of apples, 750. 

PJiorlfa oepetorum, see Onion maggot. 

Phormia reglna, chemotroplc responses. 
U.S.D.A. 464. 

Phorocera claripennta, notes, 167. 

Phobphate— 

availability of hone dust, increasing, 
418. 

buffer mixtures, behavior with va¬ 
rious cations, 807. 

materials, availability, determination, 
407. 

rock, fluorine in, determination, 804. 

Phosphates— 

comparison, Ind. 17. 
effect on seed plants, 20. 
experiments, III. 211. 
fertilizing value, Va. 616. 
in solution cultures, studies, Ala. 814. 
movement and fixation in pasture fer¬ 
tilization, 212. 

penetration in field soils, 218. 
soil, Industrial fellowship for study, 
898. 

solubility in calcareous soils, Arlz. 
718, 719. 

solubility in neutral ammonium citrate 
solution, 406. 

Pbosphatic— 

limestone, effect on growth and bone 
development, N.Y.Comell 856. 
slags, fluorine in, determination, 804. 

Pbosphazote, preparation and properties, 
U.S.D.A. 213. 

Phosphoric acid— 

citmte soluble, determination, 212. 
effect on potatoes, 80, 

^ eggs, determination, 808. 

In rations, effect on bone development. 
Tex. 793. 

Phosphorus— 

assimfiatlon by dairy cows, S.C. 664. 
available, and greenhouse pot tests, 
Ala. 814. 

deficiency, effect on metabolism of to¬ 
matoes, 828. 

deficient ration, effect on heifers, 
W.Va. 667. 

determination, glass color standards 
for, 609. 

downward movement and fixation In 
soils, Tt 616. 

fecal, effect of bulk in diet, 90. 
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Phosphorus—Continued. 

in blood and tissues, mlcrodeterxnina- 
tion, 309. 

in blood of cattle, 464. 
in blood, relation to tooth decay, 792, 
in raw milk and in ice cream, utillza- 
tion, 890. 

in soil and plant, effect of soil reac- 
tlon, Ey. 16. 

in soybean plant, Ohio 734. 
in vegetables of Alabama, Ala. 889. 
inorganic, in blood serum, determina¬ 
tion, 308. 
metabolism— 

In late gestation under spedfled 
diet, 196. 

in late lactation and during sub¬ 
sequent reproductive rest, 887. 
studies, 388. 

nitrogen and potassium absorption, 
reciprocal effects, 814. 
of greensand, availability, Tex. 17. 
weekly balance through lactation and 
gestation periods, Vt. 664. 
PhylHackora trifoUi, notes, 149. 
PhyUo<mi6ti9 — 

oitrella in India, U.S.D.A. 56. 
saligfiaj notes, U.S.D.A. 56. 
Phj/Uocoptea quadripea, notes, 247. 
Phyltopnaga anwia in eastern Canada, 847. 
Phyllosepsis of waterlily, 842. 

PhylloaHofta — 

oommonaii, notes, 152. 
soochaH, notes, P.K. 287. 

Phylloxera vaatatris, see Grape phylloxera. 
Phymatotrlchum fhngus, notes, Tex. 42. 
Phyrnatotriehum omnivorum — 
cause of cotton root rot, 839. 
control, Tex. 45. 

indigenous in Arizona deserts, 887. 
notes, U.S.D.A. 628. 
viability of strand hyphae^ 240, 
Phytomonas eolanaoeara, notes, F.B. 237. 
Phytonomus posttoue, see Alfalfa weevil. 
Phytophaga destructor, see Hessian fly. 
Fhytophaga from South Africa, 156. 
Phytopkthora — 

oaotorum, notes, 147; Wash.Col. 746. 
infestans—see also Potato blight, late. 

in potato tubers, 147. 
nieotianae, notes, F.B. 237. 
paeoniae, n.sp., description, 842. 
palmivora, notes, F.B. 237. 
paraaitioa on cotton and guava, 147. 
Fhytophthora— 

cultures, heterothalUc, W.Va. 546. 
genus, studies, Mo. 888. 

Phytoptm thujas, notes, Mich. 154. 
PhytoruB pinguia on nursery stodk, Guam 
456. 

Fhytotechnology and genetics in France, 
426. 

Flea in cattle, relation to trypanosomiasis, 
772. 

Ptestodorus rultrofasoiatus, bionomics, 758. 
Fig shelters, planning, HI. 278. 


Figeon pea seeds, poisonous principle, 666. 
Figeon peas, nutritive value, 485. 

Pigeon pox vaccine, immunizing agent for 
fowl pox, 178, 470; Va. 576, 

Pigeons, nematode worm affecting, 577. 
Pigmentation— 

in animals, effect of temperature, 129. 
in chicks reared in battery brooders 
Va. 566. 

Figments— 

muscle, changes in, 457. 
ydlow leaf, 202. 

Pigs— see also Sows and Swine, 
absent ears in, Idaho 219. 
barley as fattening feed for, S.Dak. 
162. 

blood pressure In, 177. 
cardiovascular system, effect of 
on, 274. 

commercial feeding stuffs for, ade- 
guacy. Mo. 360. 

East Anglian, recording scheme, 287. 
fattening, Ala. 858. 
fattening dry lot rations, S.C. 458. 
fattening, peas for, Colo. 658. 
fattening rations. Pa. 259; S.C. 62. 
fattening, wheat for, Nehr, 361. 
feeding and breeding experiments, Can. 
560. 

feeding experiments, 459; Alaska 658; 
Ark. 562; Colo. 658; Del. 563; 
Guam 458; HI. 258; S.C. 659; Ta. 
563; W.Va. 564. 

Illinois markets for, m. 283. 
indexes of prices, quantities, and cabh 
incomes of Minnesota, Minn. 4S0. 
infection throngh skin with kidney 
worm larvae, 574. 

market of Chicago, supply areas, *287. 
newborn, diseases in, 574. 
on pasture, protein bnpplements for. 
Mo. 360. 

outlook charts, U.S.D.A. 285. 
prices, dally fluctuatioDS, Mo. 881. 
prices of South Dakota, 189G-1930, 
S.Dak. 189. 

raising and marketing, Fla. 563. 
raising in Great Britain, 561. 
shrinkage in truck v. rail shipping, XU. 
259. 

trends in purchasing power and cost of 
production, Mich. 286. 
wheat V. com, for, Ey, 164. 
whorls and spotting in hair. Inherit¬ 
ance, Idaho 219. 
wint^ feeding. Colo. 658. 

Pine— see also White pine, 
abnormal growths on, 622. 
bark beetle damage, fungi associated 
with, 645, 

beetle, western, lethal temperatures. 
159. 

bud moth, notes, 847. 

Diaphna nooiva affecting, 558. 
forest injury, peculiar, In Sweden, 646. 
height growth in, 438. 
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Pine—Contimiecl. 

Jeffrey and western yellow, biochem¬ 
ical Torla lions, 831. 
lodgepole, seed germination, tempera¬ 
ture relations, 438. 

loiig:eaf, defoliated by fire, oleoresin 
production, 541. j 

niedle ca^t, cause, S44. j 

red, growth, relation to soil factors, j 
Crnn,State 144. | 

sawCies In northern Ontario, 347. | 

sawfly, studies, 354. i 

Scotch and jack, iiew scale menace, > 
452. 

seeds, hastenin:; grrmluation, 337. j 
8-*eds, polycmbry<-nlc, germination, 743. j 
shoot moth, European, note:^. Conn, i 
State 496; Mich. 154. I 

shortleaf, studies, C.S.D.A. 145. 
southern, setd, stud es, 43S. 
species in foitmt arboretum at Wooster, 
Ohio 888. 

stands, thinning, K.H. 40. 
tortoise scale, natural t, artificial con¬ 
trol, Minn. 452. 

trees of United States, identification ( 
hy neodle structure, 887. 
western yellow— 

and Jeffrey, blocLeznlcal variations, 
831. 

forests of Oregon and Washington, 
slash disposal, TJ.S,D.A. 438. 
form and volume, ijffect of pelease, 

488. 

notes, Tex. 35. 
seed extraction, 541. 
seedllnc recovery from injury hy 
grazing, 387. | 

suitability of brush lands in inter- j 
mountain region, U,8JD.A. 41. 
Pineapple— 

bran, feeding value, Hawaii 58. 
mealybug, control, 654. 
mealybug, insect enemies, 448. 
mealybug, transmission of wilt by. 250. 
planting material, vacuum fumigation, 
449. 

plants, yellowing, control, Guam 482. 
wilt, transmission by mealybugs, 249. 
Pineapples— 

forcing, N.T.Cornell 637. 
genetic studies, 126. 
notes, P.R. 536. 

Pink boUwoim, eee BoUwonn, pink. 

Pink eye in sheep, Tex. 70. 

Pink, hardy, anthracnose, notes, lo2. 

Pinua etrobuB, fate in Europe, 844. 

Pipe- 

concrete-incaaed clay, supporting 
strength, 877, 

creosoted wood stave, taste in water 
from, elimination, 580. 
lines, corrosion, relation to soil char¬ 
acteristics, 672. 

P^ispiWflUi bfmifiMs in Bhiplcephalua 
kur§a, hereditary transmlssiott, 774. 


Piroplasma, revision of genus, 872. 
Piroplasmosls— 

bovine, types, P.R. 571. 
notes, 866. 

Pissodes — 

deodarae, synonymy and notes, 252. 
nemorensia, synonymy and notes, 252. 
rotundatua, notes, Mich. 164. 

9frobi, see White pine weevil. 

Pistol case bearer, control, W.Va. 558. 
Pituitary— 

anterior, and gonads, relation, 728. 
anterior lobe in livestock breeding. Mo. 
823. 

body and pregnancy urine, gonad- 
stimulating properties, 625. 

Plneaiua JavanuSj notes, P.R. 247. 

Plant- 

breeding —see also apeciflo plants. 
at Landsberg, Prussia, 629. 
in Indhi, 822. 
in Xew South Wales, 826. 
on theoretical basis, treatise, 626. 
cell sap, active acidity and suscepti¬ 
bility to infection, 832. 
cells —see also Cells. 

middle lamella, use of term, 722. 
pathology, treatise, 832. 
two and half centuries old, studies, 
214. 

chromosomes, see Chromosomes, 
competition, treatise, 821. 
cuttings— 

Imported, U.S.D.A. 22. 
in winter, oxygen requirements for 
root growth, 333. 
root development, effect of nutri¬ 
ent conditions, 332. 
use of bottom heat for, 481. 
waxing, 432. 

diseases —see also Fungi and different 
host plants. 

and pests in Denmark, 643. 
in home gardens, 152. 
notes, P.R. 237. 
of Indiana, 146. 
survey, S.C. 642. 

extracts, amide nitrogen in, determi¬ 
nation, source of error in, 805. 
growth— 

and differentiation, quantitative 
aspects, 618. 

and troific movements, treatise, 
518. 

effect of flower pot composition, 
Mass. 538. 

effect of potassium, Ark. 513. 
effect of soil reaction, Ky. 16. 
effect on microorganisms in soil, 
817. 

in greenhouse soils, Ohio 89. 
senescence and rejuvenescence, 
studies, 617, 618. 
soil water relations as fundamen¬ 
tal, 419. 

under Vlta^^ass, 21. 



1982] 


IN'DEX OF StJBJEOTS 


983 


Plant—Continued. 

Indicators and succession, treatise, 214. 
Infections, susceptibility, relation to 
pH of coU sap, 832. 
juices, clarification, Va. 508. 

Juices in spring wheat, change in os¬ 
motic piessure, 21G. 
lice, early papers on, 850. 
lice laboratory, work of, Tex. 61. 
lice of Illinois, 850. 
pests, Connecticut laws concerning. 
Conn.State 496. 
physiology, treatise, 18, 819. 
root systems, development, efCect of 
colloidal substances, 819. 
sociology, treatise, 419. 
stems, reactions to fungus products, 
489. 

succession and grazing capacity on clay 
soils, 720. 

succession and indicators, treatise, 214. 
tissue, greenness, association with vita¬ 
min A, 91. 

tissue, oil Injury to, 248. 
tissues, bacteria in, staining for dem¬ 
onstration, 439. 

virus transmission by thiips, 155. 

Plants —see also Vegetation. 

absorption of nutrients, reciprocal ef¬ 
fects, 814. 

absorption of potassium by, effect of 
calcium concentration, Ark. 518. 
aluminum in, 198. 

and weeds, struggle for existence, ef¬ 
fect of crowding, 19. 
assimilatory system In, materials for 
study, 518. 

blind, description, 888. 
boron determination in, 207. 
carbohydrate transport in, 621. 
chemical microscopy, treatise, 605. 
cultivated, improvement, 126. | 

culture, under controlled en\li'onment, i 
apparatus for, 724. 
examination for Insectloidal principles, 
847. 

experimental taxonomy in, 214. 
fiber, see Fiber, 

flowering, types of sterility, 187. 
flowerless condition, relation to unfa¬ 
vorable lengths of day, 218, 
growth and development, relation to 
radioactivity, 217. 

hardiness in, equipment for study, 21. 
imported, TT.S.D.A. 22. 
iron absorption by, rdle of lime in, 121. 
irradiation, compared with animal ir¬ 
radiation, 595. 

manganese In, determination methods, 
806. 

medicinal, see Drug plants, 
motor mechanism, treatise, 518. 
new, Introductions, list, P.B. 238. 
noxious, eradication, action of toxic 
agents, 531. 

of Porto Blco, common and scientific 
names, P.B. 821. 


Plants—Continned. 

oilseed, studies, 122. 
ornamental— 

for Panhandle landscape, Okla. 

Panhandle 143. 
tests, Ttx. 55. 

varietal and cultural studies, Can. 
827. 

winter injury, Tex, 34. 
permeability, see Permeability, 
poisonous, see Livestock poisoning and 
specific ammal’i anil plants, 
pollination, see Pollination, 
races and varieties, physiological char¬ 
acteristics, 18. 

relative size attained by shoot and 
root, 618. 

respiration, see Besplration. 
senescence and rejuvenescence in, 
studies, 617, 618. 

senile degeneration, old and new stand¬ 
points, 482. 

sensitivity to lime in presence of 
humus and in absence of clay, 519. 
sex chromosomes in, bibliography, 25. 
species hybrids in, 521. 
tannin in, state and role of, 819. 
transpiration, see Transpiration, 
tropic movements, treatise, 5lS. 
tropical, respiration studies, 619, 722. 
tropical, studies, 722. 
tropical, water balance in, 621. 
useful, of warm countries, 22. 
variegated, metabolism in, 19. 
varietal differences in, 782. 
water utillssation, 121. 

Plasma volume in dairy cattle, determina¬ 
tion, Mo. 464. 

I'lasmodiophora hrassicae, see Cabbage dub- 
root. 

Piaamepara vitiooJa — 

conditions of infection, 752. 
oc^pores, germination and cytology, 
752. 

Platanaccae flower and inflorescence, mor¬ 
phology and anatomy, X.X.Comell 619, 
Platyflsh, pattern genes in, 818. 
Platypoeoilus maeuiatus, pattern genes in, 
818. 

PlcctodiecfUa veneta, notes. 043. 

Pleosipora — 

h€rJ}arumj notes, 148. 
mall n.sp., description, 446. 

Tlesiacorls rugUoUta^ control 847. 
Pleuropneumonia— 

bovine, infectlvlty of blood in, 578. 

In cattle, studies, 70, 867, 

Plodia interpunctella, see Indian meal 
moth. 

Plowing-— 

in stony ground, accessories for. Pa, 
278. 

tests, Va. 679. 

Plum— 

curculio, control, 448. 
curculio, life history, Del, 550, 
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Plum—Continued. 

cupculio, new sheet used in jarring, 
456. 

curculio, studies, Va. 563. 
cuttings, rooting tests, 383. 
seedlings, raising, X.Y. State 534. 

Plums— 

breeding. 326; IlL 229. 
culture experiments, Tex. 35. 

Methley, notes, Tex. 34. 
pollination experiments, 829. 
pruning, W.Va. 637. 
trends In purchasing power and cost 
of production, Mich. 286. 
varieties for Iowa, Iowa 189. 
varieties, new, N.T.State 534. 
variety tests, Ga.Coastal Plain 633; 
Tex. 36. 

Victoria, thinning, 335. 
winter injury, Wash.Col. 741. 
Pneumonia— see also Pleuropneumonia, 
contagions, in sheep, 74. 
cryptococcus, in Equldae, 76. 
in chicks, notes, N.H. 76. 
in sheep, 666. 

in sheep, rOle of sheep nostril fly In, 
848. 

Poa huTbosa, unproliferated florets in, 733. 
Pod borer, Indian, studies, 759. 
PO{;onomyrme£ larhatus, summary, t7.S.I).A. 
160. 

Poison ivy eradication, 531. 

Poisonous plants, see livestock poisoning 
and speviflc animals and plants* 

Poisons for ants, methods of use, Arlz. 358. 
Pollen— 

and nectar plants of California, Calif. 
3 ^ 8 . 

morphology and biology, 319. 
sterility of dwarf apples, 725. 
Pollination— see also speeiflc plants, 

hand, possibilities on commercial scale, 
Jf.T.ComeU 637. 
studies, 834. 

PolifChrosis viteana, see Grape berry moth. 
Polydactyly in poultry. Irregular inherit¬ 
ance, 422. 

Polyembryony in pine, 743. 

Polymorphism, carpel, theory of, refuta¬ 
tion, N.T.Comell 619. 

Polyplaw spinulosus, transmission of Mexi¬ 
can typhus virus by, 850, 

Polyporus-^ 

spp„ notes, XJ.S.D.A. 284. 
versicolor, notes, Pa. 287. 

Polyhtictus spp., notes, 'U.S.B.A. 284. 
Poiytltrincium trifolH, notes, 149. 
FOznoideae, chromosome behavior ixk, 126. 
I*omoIogy, textbook, 333. 

Pop com culture, marketing and popping 
qualities, TJ.S.I>Al 225. 

PopUlia Saponita, see Japanese beetle. 
Poplar, yellow, planting v, direct seeding, 
487. 

Poppy, Calttomla, sdf-stmility In, 143. 


Porcellio laevls, affecting mushrooms, Pa. 

766. 

Pork— 

cost of production, Ohio 783. 
cured, cooking, U.S.D.A. 89. 
curing on farm, Tenn. 460. 
from barrows and gilts, comparison, Ill. 
256. 

quality, effect of rice polish, Ark. 662. 
soft, causes, Ohio 62. 

Porthetrta dispar, see Gipsy moth. 

Porto Rico— 

Insular Station, reports, 299. 

Station, report, 699. 

Posts, preservation studies, Ark. 579. 

I*otash— 

effect on soil reaction and alfalfa com¬ 
position, 816. 

fertilization, effect on table value of 
potatoes, R.I. 291. 

Potassium— 

absorption by plants, effect of calcium 
in nutrient solution, Ark. 613. 
acetate, toxicity relation to pH, Calif. 
502. 

ammonium nitrate, preparation and 
properties, XJ.S.D.A. 213. 
cyanide, effect on amylase activity of 
potato Juice, 802. 
deficiency In sugarcane, 419. 
deficiency of fruit trees, 433. 
determination by nse of cobaltinitrite, 
804. 

determination in very dilute solutions, 
311. 

determination, rapid volumetric method, 
609. 

effect on composition of cowpeas and 
sugar beets, Ark. 513. 
effect on potatoes, 30. 
in soybean plant, Ohio 735. 
nitrate, preparation and pronertles, 
T:.S.D.A. 213. 

nitrogen and phosphorus absorption, 
reciprocal effects, 814. 
of greensand, availability, Tex. 17. 
salts, effect on gelatin, N.Y.State 501. 
thiocyanate, ^ect on amylase activity, 
710. 

Potato— 

amylase, effect of thiocyanate, 710. 
aphid, rOle in leaf roll transmission, 
Ind. 238. 

beetle, Colorado, in southwestern Idaho, 
Idaho 244. 

beetles, Colorado, notes, Ind. 238. 
blackleg, studies, Minn. 240. 
blight, late, control, 643; N.Y.Com^ 
639; Tex. 48. 

blight, late, resistance, 448. 
calico, infectious nature, Calif. 443. 
disease, virns, caused by combinations 
of vimses, Wash.CoL 746. 
diseases, virus- 

control, tuber index method, Mich. 

45. 
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Potato—Continned. 

diseases, Tirns—continued 
notes, 147, 340. 
rogulng for, 841. 
studies, 350. 

transmission, effects of cultural 
practices, 341. 
flea beetle, notes, Ind. 288. 
juice, amylase activity, effect of potas¬ 
sium cyanide, 802. 

Juice, sulfur-reducing reaction, effect 
of oxidase, 806. 

leaf roll, insect transmission, 850. 
leaf roll, transmission, rOle of insects 
in, Ind. 238. 

leafhopper on apples, U.S.D.A. 349. 
leafbopper, rOle in leaf roll transmis¬ 
sion, Ind. 238. 

plants, healthy and mosaic-infected, 
effect of temperature, N.H. 42. 
protein, nutritive value, 388. 
psyllid, life history and habits, 555. 
scab, control, 816; N.Pak. 149. 
scurf, control, 340; N.Dak. 149. 
scurf, relation to canker, 840. 
seedlings, susceptibility to virus dis¬ 
eases, Pa. 286. 

spindle tuber, transmission by grass¬ 
hoppers, 443. 

sprouts, growth inhibition by volatile 
apxfle products, 723. 
starch gels, studies, 201. 
starch, properties, Hawaii 201. 
tip and margin bum, Ark. 542. 
tuber moth on tomatoes, 760. 
tubers, number, shape, and weight, ef¬ 
fect of fertilizers, 30. 
tubers, pathogenicity of bacteria to, 

748. 

virus, effect on tomatoes, Wash.Gol. 

749. 

Potatoes— 

breeding, 826; K.T.Comell 626; Ya. 

52T; Wash.Col. 780. 
breedi:^ in France, 426. 
consumer demands, 586. 
consumer preferences for, N.H. 683. 
culinary qualities, Pa. 225. 
culinary quality, rdation to storage 
temperature, 486* 
culture, N.C. 631. 

culture experiments, Alaska 626 ; 6a. 
Coastal Plain 626; Idaho 220; Tex. 
27. 

dusting and spraying experiments, 340. 
early, Intra-State competition in Flor¬ 
ida. Fla. 881. 

early, production In Germany, 429. 
effect of straw mulch on ^eld, 530. 
feeding value for dairy cows, N.Dak. 
66 . 

fertilizer experiments, Ala. 820; Ark. 
525; Qa.Coastal Plain 626; Miss. 
780; Mo. 326; N.T.ComeU 626; 
S.C. 627; Ter. 27; Wa8h.CoL 780. 


Potatoes—Continued. 

frost-tolerant and blight-resistant, N.Y. 
Cornell 644. 

Idaho, vitamin C in, Idaho 298. 
improvement, N.Dak. 131. 
indexes of prices, quantities, and cash 
incomes of Minnesota, Minn. 480. 
inspection, grading, and branding, 586. 
Irrigation experiments, Idaho 220; 
Wash.CoL 7C0. 

irrigation requirements, Mich. 472. 
Maine, distribution and prices, 586. 
marketing, cooperative, 887. 
mechanical injuries, cause and preven¬ 
tion, Nebr. 31. 

mid-season market, factors affecting, 
Hans. 785. 

nematodes attacking, 648. 
optimum pH for, N.Y.Cornell 634. 
outlook charts, U.B.D.A. 285. 
pitting by wlreworms, N.Y.Cornell 648. 
pitting, cause, N.Y.Cornell 640. 
planting tests, Ala. 820. 
prices in Pittsburgh market. Pa. 284. 
production with mechanical power, Pa. 
279. 

running out, 839. 
seed— 

certification, 328. 
culture experiments, Va. 527. 
disinfection tests, 840. 
northern-grown v. home-grown. 
Ill. 221. 

source tests, Ohio 429. 
treatment, Idaho 220; Mo. 826. 
treatments in Florida, 840. 
tuber Index method of testing, 
Micb. 45. 

spacing experiments, Mo. 326. 
spraying ^ect, HI. 221. 
spraying experiments, S.C. 658. 
steam silos for, construction and oper¬ 
ation, 380. 

storage in Central Provinces of India, 
429. 

storage studies, 131; Ala. 821; Wash. 
Col. 730. 

storages for, types, N.Y.Cornell 676. 
strains and tnber lines, comparison, 
Me. 681. 

table value, relation to potash fertiliza¬ 
tion, B.I. 291. 

variety tests, Ala^ 626; Miss. 730; 
Mo. 326; P.R. 223; Tex. 27; Ya. 
527. 

virus-infected, control, N.Y.Comdl 640. 
yields— 

and quality, ecological factors af- 
feciing, N.Y.Cornell 626. 
effect of phosphorus, Mont. 426. 
effect of time of planting, TJ.S.D.A 
225. 

under irrigated rotations, r.S.D.A. 
731. 
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Potazote, preparation and properties, 
U.S.D.A 213. 

Potentilia, effect of daanjje of altitude, 214. 
Pfiultry—ecc Cnickens, Ducks, Fowls, 

etc. 

and cotton fanning, economic study, 
Ala. SSO. 

and eggs, outlook charts, r.S.D.A. 2«‘5. 
bone mt al, palatability tests with cows, 
U.S.DA.. 863. 

breeding and inheritance studies, 728. 
breeding and selection, Wash.Col. 766. 
breeding, improvement program, N.J. 
166. 

brooder house, colony, for Nebraska, 
476. 

brooders, ener^ry consumption. Ill. 277 
care and management, N.J. 363. 
colds and roup in, Ohio 470. 
cooperative marketing, papers on, 886. 
cost of production, Ohio 782. 
diseases—see also specific diseases, 
diagnostic work, 174. 
in Hawaii, 373. 
in Netherlands, 874. 
notes. Ark. 576. 
parasitic, treatment, 467. 
prevention and control, 472. 
enterprises, textbook, 484. 
epidemic, outbreak in Philippines, de¬ 
scription, 873. 

feeding—see also Hens, laying. 

and breeding experiments, Can. 

560. 

experiments, Del. 566; Miss. 766; 
N.H. 63. 

feeds, vitamin H in, HI. 261. 
flock improvement, rrilo of egg-laying 
contests in, N.J. 64. 
flock, winter-time management, N.J. 
166. 

flocks, egg production, N.H. 63. 
hock disease In, Fa. 261. 
houses— 

artificial heat in, Mich. 166, 
for Missouri conditions, plans and 
coastmction, Mo.Poultry 281. 
insulation, Idaho 277. 
studies, WasKCoL 767. 
ventilation, N.r.Comell 671. 
lice and mites, control, 849. 
nutrition. Mo. 365; Wash.Col. 762. 
nutritioxial requirements, Mo, 363. 
parasites, Guam 472; PJft, 671. 
pzodncers of Sonthem California, op- 
etatlons, Call! 479. 
products of Iowa, marketing; 884. 
products, price Indexes, Minn. 48o. 
raising, treatise, 462. 
shelters, planning, HI. 278. 
studies, Idaho 280; Mo. 862. 

Power- 

Harm, utilization and costs, Ark. 679: 

8.a 686. 

for fium operations in Yaxoo-Missis- 
Mppi XMlta, maJL 870. 


Power—Continned. 

machinery, studies, Idaho 277. 
requirements of spray agitation, 880. 
Precipitation —see also Rainfall, Snow^ofo. 

and stream levels, correlations, 412. 
Pregnancy— 

duration, relation to size of litter and 
other characters in bitches, 524. 
early, diagnosis from urine, 624. 
food intake In, 891. 
hemoglobin changes associated with, 
491. 

in swine, food requirements, HI. 360. 
urine, luteinizing substance of, 626. 
Prelsz-Nocard baclllns, pathogenicity for 
British sheep, 867. 

Price studies, Ill. 283. 

Prices, theory of, and international and 
domestic commodities, 287. 

Prickly-ash eradication, 531. 

Prlcklypear, see Cactus. 
primula malacoides, self-sterility in, 148. 
Prosthoffonimus putsehkoicskU, life history, 
867. 

Protein— 

dietary, age factor in response of rats 
to, 688. 

hydrolysis products, method of separa¬ 
tion, 118. 

preeipitants, new reagent for, 810. 
nequirements of chicks, WaBh.Col. 767. 
sources for pigs, Wash.Col. 765. 
supplements for fattening pigs In dry 
lot, Ala. 859; S.C. 659. 
supplements for pigs, Del. 563; 6a. 
766. 

supplements for pigs on pasture, Mo. 
360. 

Proteins— 

and protelnated complexes, 813. 
and vitamin B requirement, interrela¬ 
tion, Mo. 390. 
as zwitterions, 109. 
cottonseed v. linseed, nutritive value, 
m. 258. 

in dairy feed, effect on milk color, HI. 
265. 

in soybean plant, Ohio 784. 
in wheat, local variations, Okla.Fan- 
handle 826. 

mixed, biological value, 289. 
molecular, morphology and klnetlGB. 
605. 

of flour, effects of heat, 407. 
of linseed meal, cottonseed meal, and 
com for pigs, comparison, 861. 
spedflc dynamic action, 388. 
Protoplasm, pathology, 832. 

Prune worm, control, Idaho 244. 

Prunes^ 

composition, relation to time of pldk 
ing, Idaho 226. 

dried California, composition, 887. 
dried, standardization, Oreg. 38. 
exanthema control in, 343. 

PauQtts eeriatus, see Cotton flea hopper. 
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P8eudoooccu9 — 

hrevipes. Insect enemies, 448. 

Itrevipes, transmission of wilt by, 250. 
oitrij see Mealybnt?, citrus. 
gaJiani control by parasites, 451. 
ht'aunhiae^ biology, Mies. 754. 
Pscudodiscosia dianthi, notes, 152. 
Pseudo-fowlpost in Java and avian pest in 
Philippines, 576. 

Pseudomonas — 

oitri, see Citrus canker. 
fiuoresoensj, effect on spore forming 
bacteria of soils, 124. 
fluorescens, notes, 149. 
medicoffinis, notes, 147. 
radioioola, see Nodule bacteria. 
savastanoi nerii n.v., description, 844. 
tumefaoiensj pathogenic and nonpatho- 
genic strains, 288. 

Psila rosae, see Carrot rust fly. 

Psyllia — 

pyrUsola, see Pear psylla. 
spp., nematode parasite of, 850. 
Pierostiohus-^ 

luouhlandus, notes. Ill. 245. 
madidus, life history and habits, 557. 
permunduSj notes. 111. 245. 
vulgaris j life history and habits, 657. 
Ptilineurus marmoratus attacking Japanese 
rush mats, 568. 

Publicity, cooperative, papers on, 886. 
Puooinich--- 

antirrhinit notes, 152. 

UUacearum^ notes, 152. 
malvaoearum, notes, 152. 
mirahlissima^ notes, 648. 
purpurea, notes, 147. 
sorghi, physiologic specialization, 289. 
Pucoinieutrum myrtUU, possible alternate 
stage, 447. 

I^erperal— 

infection and dietary deficiencies, 897. 
septicemia, diet as prophylactic agent, 
896, 897. 

Pullets— see also Chickens and Poultry. 

pedigreed, cost of raising, 862. 
Pullorum disease— see also SahnoneJla pul- 
lorum, 

and fowl typhoid, 467. 
control, 378; Idaho 270. 
detection, accuracy of three cooperat¬ 
ing laboratories, 178. 
diagnosis, comparison of tests, Miss. 
776. 

diagnosis, constancy of agglutination 
tests, 775. 

dissemination in incubators, control, 
Kans. 275. 
field test, 276. 

importance in poultry industry, 470. 
in Incubators, control, Ill. 271. 
in mature turkeys, 174. 
resistance and susceptibility, inherit¬ 
ance, BL 272. 

stained antigen for rapid whole blood 
tesi;, 276. 


Pullorum disease—Continued, 
studies, N.H. 76. 
tests, comparison. Ill. 271. 

Pulses, Indian, studies, 630. 

Pumpkin diseases, notes, 147. 

Pumpkins— 

composition, variation In, N.Y.State 
533. 

size and shape in. Independence of 
genetic factors governing, 624. 
Purchasing, cooperative, 887. 

Purdue University, notes, 696. 

Putnam's scale, dormant spray experiments 
for, Wash.Col. 756. 

Pyagra spray. Insecticidal value, S.C. 664. 
Pycanum ponderosum, bionomics, 758. 
Pyogenic infection of sheep, cause, 578. 
Pyometra In bitches, 174. 

Pyrausta nuUlalis, see Com borer, Euro¬ 
pean. 

Pyrethrin for control of verminous bron¬ 
chitis of hovlnes, 469. 

Pyrethrum— 

and soap sprays, use against Mesdcan 
bean beetle, Conn.State 761. 
culture, effect of acetic acid, Ey. 137. 
emulsion spray, experiments, 848. 
extracts, permanence of toxicity and 
stability of emulsions, 348. 
flowers, percentage of pyrethrin in, 554. 
location of potent principle, 847. 
powders, pyrethrin I content as index 
of insecticidal power, 449. 
spray, insecticidal value, S.C. 654. 
spray, notes, 347. 

sprays for cranberries, Wa8h.Col. 757. 
Pyrhellometers and pyrheliometrlc meas¬ 
urements, U.SJ>.A. 810. 

Pyrocalciferol use of term, 709. 

Pyrus, chromosome balance in, primary and 
secondary, 521. 

Pythiaoystis citropjithora, notes, 752. 
Pythium — 

aphanidermatum, notes, 147. 
arrhenomanes, notes, Mo. 338. 
dehatyanum, control, P.B, 287. 
ultlmum, notes, Ohio 749. 

Pythium strains, comparative virulence for 
conifers, 242. 

Quack grass, control, III. 221. 

Quadruplets, bovine, 525. 

Quail, propagation, 846. 

Questionnaire response, stability in, 586. 
Quince eurculio, control, N.Y.State 552. 
Quince stocks, rooting, N.Y.State 585. 
Quinine, effect on toxicity of strychnine, 
411. 

Rabbit— 

diseases, summary, 472. 
wild, Microfilaria from blood, 671. 
Rabbite- 

Angora, wool production, 166. 
embryo ifize, effect of breed, 422. 
feeding experiments, Mich. 462. 
genetics and sex physiology, bibliog- 
zaidiy, 219. 

helminth parasites, 776. 
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Babbits—Continued. 

infected with Taenia serrate, slrin re¬ 
actions in, 671. 
myiasis in, 776. 

nntritloual requirements, Mo. 355. 
pigmentation of fur, effect of thyroid, 
728. 

Rabies— 

protective Inoculation of domestic ani¬ 
mals against, 466. 

virus of, intraplautar inoculation, 867. 
Race classification, serologic laws, 523. 
Racoon dog. spermatogenesis, 818. 
Radioactivity and plant propagation, 217. 
Radium— 

effect on metabolism of bacteria con¬ 
cerned with cycle of nitrogen, 421. 
emanation, effect on mlcrosporogenesis 
of lilies, 624. 

Ragweed— 

control, Tex. 28. 

giant, host of stalk borer, W.Va. 554. 
Rain water— 

composition, 312. 
nitrogen in, Okla.Panhandle 517. 
Rainfall—see also Precipitation. 

. amount from hourly records, 509. 
and deforestation, relation, 207. 
effect on spring- and autumn-dressed 
wheat, 735. 

relation to grape leafhopper outbreaks, 
555. 

Raisins, sales and prices, factors affecting, 
Calif. 788. 

Bam, hairless, account, 820. 

Rams, breed, factor in lamb production, 
W.Va. 561. 

Ramularia sp., notes, 643. 

Range— 

grasses, nutritive value, Wash.Col. 765. 
herds, calf crop in, 467. 
lands, western mountain, artificial re¬ 
seeding, TJ.S.D.A. 326. 
plants, poisonous, see Livestock poi¬ 
soning and speoifio plants, 
vegetation, effects of systems of graz¬ 
ing, Colo. 26. 

Ranges— 

plant succession on clay soils, 720. 
soil and plant cover relation to run¬ 
off and erosion, 315. 

Ranikhet disease— 

in India and avian pest in Philippines, 
576. 

of fowls, 871, 874. 

Rape— 

black rot, notes, 147. 
feeding value for pigs, W.Va. 564, 
Raspberries^- 

black, disease free variety, N.Y.State 
543. 

black, vims disease control, N.Y.State 
761. 

canning studies, Can. 828. 

cropping, 330, 

effect of fneesing, Ga, 740. 


Raspberries—Continned. 

effect of straw nnilch, Alaska 682. 
fertilizer experiments, R.I. 231. 
fertilizer experiments, use of perform¬ 
ance records in, W.Va, 540. 
inheritance of sex, color, and hairiness, 
485. 

seedling, variation in, 111. 231. 
studies, Wash.Col. 787. 
variety, new, N.Y.State 684. 

Raspberry— 

and loganberry beetle, control, 848. 
anthracnose, notes, 147, 643. 
anthracnose, varietal resistance to, 
147. 

fruit worm, control, N.Y.State 552. 
fruit worm, notes, Mich. 154. 
mite, notes, Mich. 154. 
powdery mildew, 761. 

Rat flea— 

oriental, transmission of typhus fever 
by, 760, 761. 

transmission of typhus fever by, 850, 
852. 

Rat louse, transmission of Mexican typhus 
virus by, 860, 

Rations, energy value, comparison to energy 
values of components, 763. 

Rats— 

eradication methods. Mich. 158. 
growth, effect of phosphatic limestone, 
N.Y.CorneU 856. 
helminth parasites of, 776. 
pregnant, effect of male or female 
gonadectomlzed parabiont on, 524. 
structural anomalies in, Inheritance, 
428. 

Texas rice, life history, 158. 
types of hair and arrangement, 729. 
Rayon, bactericidal effectiveness of home 
laundering methods, Wash.Col. 798. 

Real estate, see Farm real estate. 

Recipes, Aunt Sammy’s radio, U.S.DA.. 886. 
Red mite, European, control, Wash.Col. 755. 
Red scale— 

California, effect of severe winter, Tex. 
51. 

California, life history, 649. 
control with oil sprays, 156. 
oil spray for, 850. 

Red spider— 

control. Wa8h.CoL 766. 
control in greenhouses, 457. 
in San Joaquin Co., California, 753. 
on citrus, Tex. 52. 

Redwater —see also Plroplasmosis, bovine. 

in cattle, Wash.Col. 771. 

Redwood cells, long-lived, 215. 
Refrigerating chamber, description, 476. 
Refrigeration— 

and frozen foods, 687. 
dairy, developments in, 881. 
electric, for fkrm* dairies. Mo. 376. 
Refrigerators, electric— 

energy consumption, m. 277. 
for dairy farms, Pa. 279. 
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Religions aspects of rural life, papers on, 
483. 

Reproduction, physiology, Mo. 323; N.Y. 
Cornell 626. 

Reproductive rest, food intake in, 891. 
Research —see also Agricultural research, 
economic and sociological, in ezpeii- 
ment stations, editorial, 801. 
in economics at Canadian Universities, 
881. 

Resins, synthetic, new paints from, 474. 
Respiration— 

in pigs, nervous regulation, 274. 
of tropical plants, studies, 722. 
Respiratory Quotients of rats on fat>defi- 
cient diet, 890. 

Retinal tissue, vitamin A potency, 691. 
RJiaMoeUne pseudotsugae, notes, 843. 
Rliocodineura antiqua, parasite of European 
earwig, biology, 465. 

RhagoleHs — 

completa, control, 763. 
o(mpleia, diapause phenomenon in, 
447. 

pomonella, see Blueberry maggot. 
suwois oompleta, control, 158. 
suavis oompleta, spread, water courses 
as factor, 760. 

Khembastus poKnonm^ notes, 156. 
Rhipioephalus — 

bursa, studies, 774. 
sanguineus animal carriers, susceptibil** 
ity to exanthematous fever, 667. 
sanguinetts, transmission of kala azar 
by, 667. 

RTUstobiuin 8pp. in soils, relative numbers, 
16. 

Rhigoctonia — 

bataticcla, cause of root disease in 
Tropics, 148. 
solani, notes, Ohio 749. 
sp., notes, Colo. 639. 
violaoea on asparagus, 835. 
Rhieopertha dominioa, life history notes, 
Ark. 649. 

Rhieopus — 

betavora n.sp., description, 342. 
nigricans, notes, 149. 
tritid, notes, 149. 

Rhododendron as food for white tailed deer, 

868 . 

Bhoeooooris sulciventrts, control, 849. 
RThopdosiphum pseudobrassicae, see Turnip 
aphid. 

Rhynchota, Malayan, bionomics, 768. 

Ribes—see also Currants and Gooseberry, 
seeds, longevity and germination, 
U.S.D.A. 48. 

Rice— 

borer, control, 448. 
breeding, 326; Tex. 27. 
breeding In Central Provinces of India, 
184. 

by-products, feeding value for poultry. 
Ark. 565. 


Rice—Continued. 

cost of production in Arkansas, Ark. 
84. 

culture experiments. Ark. 526. 
fertilizer experiments, Ark. 525; Tex. 
27, 28. 

irrigated broadcast, uniformity trial 
with, 328. 

polish, effect on pork quality. Ark. 562. 
polished and brown, comparison, Ky. 
197. 

polishings, oryzunin crystals, isolation, 
681. 

polishings, vitamin B in, 594. 
production and commerce, manual, 530. 
research in India, 131. 
seedling blight, Ark. 541. 
soils, availability of soil elements in. 
Ark. 618. 

starch gels, studies, 201. 
stem rot, control. Ark. 641. 
sterility in, 127. 

straight head, effect of soil type. Ark. 
542. 

trade, foreign, of United States 1790- 
1930, U.S.D.A. 189. 

varieties, resistance to potassium chlo¬ 
rate, 644. 

variety tests. Ark. 625; Tex. 27. 
water weevil, studies. Ark. 549. 
weevil, effects of dry heat, 352. 

Rickets— 

experimental, and calcification of den¬ 
tin, 796. 

in calves, Mich. 162. 
in rats, 692. 

in swine, studies, Nebr. 361. 
late effects of, 898. 
production in chicks, ration for, 695. 
Rigor mortis, physiology, 457. 

Rinderpest— 

blood, formalized vimlent, use as vac¬ 
cine. 772. 

control in Philippines, 572. 
infected cattle, shade-dried hides from, 
infectivity, 772. 
prophylaxis, 467. 
studies, 866. 

vaccine, dried, report, 572. 
virus in Susliks, experimental infec¬ 
tion, 867. 

Riptortus — 

linearis, bionomics, 759. 
pedestris, bionomics, 759. 

River stages, daily, at gage stations, 
U.S.I)A. 472. 

Roads— 

concrete, see Concrete, 
effect on standards of living, 483. 
protecting with concrete baffles, Okla. 
878. 

tar, in progress, studies, U.S.DA. 279. 
Rock phosphate, see Phosphate. 

Rocky Mountain spotted fever, transxnission 
by dog tick, 762. 
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Roentgen rays, see X-rays. 

Romaine, intra-State competition in Flor- ! 
Ida, Fla. S81. 

Rompers for babies, U.S.D.A. 199. 

Root— 

crops for forage, Micb. 104. 
daflT, proposed name, N.Y.Comell 613. 
louse on truck crops, Tex. 51. 
nematodes, control, ^8. 
nodtQes, see Nodule bacteria. 

Roots— 

absorption of carbon dioxide by, 722. 
development, effect of nutritive condi¬ 
tions of seeds and cuttings, 332. 
feeding value for cows, W.Va. 668. 
resistance to filtration, 320. 

Rootstocks, raising from seed in United 
States, 139. 

Rose— 

black spot, control, N.T.Cornell 640. 
black spot, notes, 152. 
leafbopper on apple leaves, Ta. 553. 
powdery mildew, notes, 152. 
seeds, after-ilpening, germination, and 
storage, 431. 

stem girdler, control, Mlcb. 450. 

Roses— 

climbing, notes. Can. 828. 
effect of ethylene and illuminating gas, 
437. 

growth, relation to pH of soil, 142. 
infectious chlorosis of, S48. 
propagation of multifiora rootstocks, 
N.Y.State 436, 

response to fertilizer applications In 
nursery, N.Y.State 588, 
seed germination in, 336. 
varieties on different rootstocks. 

growth and flowering, 142, 
yield and quality, effect of position 
on the bench, 142. 

Rotation of crops, Ala, 820; Alaska 626; 
Ark. 523; Del. 626; Idaho 220; Ill. 211; 
Md. 427; Miss. 730; Mo. 313; N.Dak. 
181; S.C. 627; Tex. 27; Ta. 527; W.Va. 
628; Wa8h.Col. 730. 
at San Antonio (Texas) Field Station, 
U.S.DAl. 628. 

on heavy soils, fertilizer treatment, 
Mich. 120. 

undM irrigation, U.S.D.A 730. 
Roundworms— 

in chicks, effect of various concentra¬ 
tions of nicotine, Fa, 274. 
of ponltry, treatment, Guam 472. 

Rous sarcoma virus, electrical charge, 874. 
Rubber tree catepUlar, notes, 157. 
Bugopharvno austmUf^ notes, 867. 

Run-off— 

and watershed losses, ration to snow 
melting characteristics, Utah 11. 
relation to soil and plant cover on high 
grazing lands, 816. 
studies, Okla.Fanhandle, 181. 
water losses, reHatlon to crop produc- 
tion^ «i!ex. 78. 


Rural— see also Community. 

child in social program, 483. 
civilization, buUding, 488. 
community clubs, success or failure of, 
N.Dak. 684. 

commimity trends, Mo, 684. 
dramatics, papers on, 484. 
education, adult, papers on, 482. 
fire protection, organization, U.S.D.A. 

87. 

group activities, HI. 281. 
health, papers on, 482. 
home-talent tournaments, organizing, 
Ill. 88. 

housing; Ohio 678; Ta. 587. 
labor, see Agricultural labor, 
leaders, local, in Washington, Wash. 
Col. 685. 

life program, 482. 

neighborhoods, open-country and vil¬ 
lage, treatise, 687. 
organization, papers on, 482. 
population, migration cityward, quali¬ 
tative selection in, 385. 
population, movement, Ohio 481. 
schools, see Schools, 
services, decrease in, 385 
.social justice. 482. 
standards of living, see Standards, 
student interests, 482. 

Rural-urban relations, papers on, 483. 

Rush mats, Japanese, PtUineuras marmo- 
raUis attacking, 658. 

Rust— see also specilUs hosts. 
resistance, ^herltance, 239. 
stuihes, 439. 

Rutabagas, see Swedes. 

Rutgers University, notes, 896, 698. 

Rye— 

and wheat hybrids, studies, Ga. 729. 
as silage supplement, Md. 427. 
as winter cover crop, W.Va. 528. 
breeding, 326. 
breeding in France, 426. 
crops in Alabama, production prem- 
tlces, Ala. 132. 

diseases and seed treatments, 833. 
for fattening calves, Nebr. 358. 
indexes of prices, quantities, and cash 
Incomes of Minnesota, Minn. 480. 
varieties, acre yields, Ind. 27. 
variety tests, Alaska 626; Ga.(}oa8tal 
Plain 626; S.a 627; Va. 627; 
WasACol. 780. 

Ryegrass, nitrogen content, 711. 

Ryegrasses, yields, W.Va. 528. 

Safflower as new crop with new uses, Ill. 

221 . 

Sagrain stover, chopped, feeding value, 
Miss. 766. 

Salivary amylase, 710. 

Salmon*— 

poisoning, studies, 776. 
silver, host of bothriocephalid tape¬ 
worm, 277. 
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Salmonelta — 

gaiHnarufn and Shigella iefferaonU, re¬ 
lation, 375. 
galUnarum, notes, 875. 
pullorum—see also Bacterium puUorum 
and Pullorum dibease. 

and colon organisms in cMcks, re¬ 
lation, Ala. 865. 

and 8 . galUnarum differentiation, 
organic acids for, 375. 
growth on varloas culture media, 
876. 

in incubator, effect of formalin, 
IlL 271. 

utilization of citric add and of 
sodium citrate by, B.I. 375. 
spp., nutritional poisoning caused by, 
868 . 

Salt—— 

brands for butter making, comparison, 
Idaho 266. 

estimation In mixed feeds, Tex. 207. 
sick, cause and prevention, Fla. 59. 
solutions, effect on pot plants, 142. 
Salts, effect on proteins, N.Y.State 501. 
Sampling theory, phases, 803. 

San Jose scale— 
control, HI. 246. 

control in Facidc Northwest, U.S.D.A. 
62. 

on peach trees, control, U.S.D.A. 166. 
winter mortality, Mo. 846. 

Sandal— 

physiology, 724. 

spike disease, intracellular bodies in, 
447. 

Sannirwidca eaitio^j see Peach borer, 
gap ascent, relation to living cells, 216. 
fiarcophaga sima^ notes, Ala. 847. 
Sarcosporidlosis in ducks, 179. 

Sarson, breeding, 329. 

Satin moth— 

control by spraying in alternate years, 
U.S.D.A. 861. 

in maritime provinces, 847. 
natural enemies In central Europe, 
IT.S.D.A. 64. 

quarantine, Conn.State 496. 
Sauerkraut, homemade, N.Y.State 116. 
Sawfly, European wheat-stem, parasite of, 
morphology and life history, 354. 

Scale insects— 

of citrus, control, 449. 
on pine, biotic control, 462. 
timing of oil sprays for control, Ala. 
846. 

Soelodonta vitis, notes, 166. 

Schistocerca — 

gregta^ control, flame throwers for, 
450. 

slM>sl%one^ notes, Utah 648. 
Schistosomum turkestafdeim — 

in cattle, lesions caused by, 70. 
in Manchurian cattle 867. 


School— 

education, public, constitutional basis, 
484. 

financing and taxation in Colorado, 
Colo. 86. 

Schools— 

agrlcnltoral, see Agricultural schools, 
elementary, new courae of study for, 
488. 

support for, rank of Delaware, DeL 
584. 

Sciara spp., biology and control. Pa. 756. 
Soirtothrlps longipennis in San Francisco. 

754. 

Solerotium — 

gladioli n.sp., description, 844. 
rolfsii, notes, 147. 
sp., notes, 152. 

Scolothrlpe seamaeuXatus, notes, Fla. 254. 
Scotias spongioaa, notes, 147. 

Screener, portable, for use with Paris green 
diluents, 849. 

Screens, electrified, on farm buildings, 654. 
Scurvy— 

experimental, criterion of hemorrhagic 
diathesis, 795. 

following an ulcer diet, 494. 
Scutlgerella immaculaia — 

biology and control, Ohio 258. 
control, CaUf. 456. 
notes, Mich. 154. 

Seed- 

coat color in beans, inheritance, 727. 
coats which respond to light during 
germination, rOle, 123. 
commissioner, report, Idaho 82. 
law of Colorado, text, Cdo, 735. 
tests, N.H. 830. 
treatment, 643. 

treatment, beneficial effects, III. 235. 
treatment, use of hot water and or¬ 
ganic mercurials, N.Y.State 131. 
Soed-com maggot— 
notes, Mich. 164. 

relation to potato blackleg, Minn. 241. 
Seedlings, root development, effect of 
nutrient conditions, 332. 

Seeds— 

analysis, Yt 631. 
farm, quality, HI. 221. 
imported, U.S.DA. 22. 
inspection, Ind. 785. 
oil, see Oil seed. 

rosaceous, after-ripening, germination, 
and storage, 431. 
soil medium for, Ohio 233. 
ssrmblotic association of bacteria, 622. 
treatise, 350. 

Beiue quadr^iUSt notes, Fla. 254. 

Sdection effects on abnormalities in de¬ 
scendants of S-rayed mice, 422. 

Septic tanks, farm, efficiency and design, 
81. 

Septicemic infection, fatal, of goats, 578. 
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Septoria glycines — 
notes, 147. 
studies, Del. 640, 

Sericulture, see Silkworms. 

Serine, alkaline decomposition, 711. 

Serum, see Blood. 

Sesame, research in India, 131. 

Sesbania root rot resistance, Tez. 48. 

Sesia pietipes, iee Peach borer, lesser. 
Sewage— 

disposal for rural dwellings, 477. 
disposal on farms, Ill. 277. 
filters, depth and degree of purifica¬ 
tion, 1S4. 

Sex— 

chromosomes in plants, bibliography, 
26. 

ratio and sex expression in cucurbits, 
26. 

ratio in cattle, 819. 

Shark liver oil, composition of fatty acids 
in, 110. 

Sheep— see also Ewes and Lambs, 
bot fly— 

grubs, Idaho 269. 
new treatment, 278. 
notes, 866. 

relation to pneumonia in sheep, 
348. 

breeding, Ind. 69. 

breeds, production by mutationB, 728. 
case of superfetation in, 425. 
color inheritance in, 522. 

Corriedole, adaptation to southwest 
Texas conditions, Tex. 61. 
diseases, 573. 

See also specific diseases. 
feeding and breeding experiments. Can. 
560. 

feeding experiments, productive energy 
calculated from, Tex. 764. 
fleece of, biological aspects, bibliog¬ 
raphy, 661. 

gastrointestinal parasites, control, 773. 
husbandry in Tadzhikistan, 861. 
inbreeding, effect on fecundity and 
growth, N.H. 828. 

indexes of prices, quantities, and cash 
IncomeB of Minnesota, Minn. 480. 
linkage studies, 423. 
market of Chicago, supply areas, 287. 
mutton, period of heat, oestrous cycle, 
and gestation period. Mo. 828. 
nostril fly, relation to pneumonia In 
sheep, 348. 

parasites, summary, 774. 
poisoning— see also Livestock poison¬ 
ing and specific plants. 
by bitter rubber weed, 373, 
by bltterweed, Tex. 278. 
by grazing on young pasture 
jflants, 469. 

BambouiUet, skinfolds ration to 
weight of fleece, Tex. 60. 
scab, notes, Tex. 70. 


Sheep—Continued. 

tissues, sporulatlng anaerobic bacillus 
from, 70. 

urinary calculi in, 177. 

ShigeUa — 

equirulis, studies, Ky. 675. 
feffersonii and Salmonella gallinarum, 
relation, 375. 

Ships, cockroaches on, effect of fumigation, 
758. 


Shrubs— 

for hedge purposes, 148. 
hardy, for Panhandle landscape, Okla. 
Panhandle 143. 

Shuckworms, studies. Miss. 754. 

Silage— 

com, for winter ration of heifers, 
N.Y.ComeU 662. 

corn, kaflr and Atlas, comparison, 
Kans. 856. 

com, production, Md. 427. 

corn, wider use as cattle feed, Ill. 255. 

crops for, P.E. 559. 

ear-corn, feeding value. Ill. 254. 

in England, 559. 

preservatives, value, Ill. 266. 

studies, Colo. 162. 

SUica— 

effect on determination of plant ash 
constituents, 806. 

forms, effect on determination of fluor¬ 
ine, 804. 

Silk— 


artificial, see Rayon, 
bactericidal effectiveness of home laun¬ 
dering methods, Wash.Col. 798. 
diseases affecting, P.R. 247. 

Silos— 

filling, Mo. 876. 

steam, for potatoes, construction and 
operation, 880. 

trench, construction, 476; Colo. 162, 
trench, construction, filling, and use, 
Colo. 184, 

Silverfish, notes, Idaho, 244. 

Sires— see also Bulls. 

evaluating and proving, methods, Mo. 
866 . 


Hampshire v. RambouUlet rams for 
market lambs, Mont. 59. 

Sisal— 

and other agave fibers, 427. 
as fiber crop for binder twine, U.S.D.A. 
225. 

Sitophilus granaria, see Granary weeviL 
Bitophilus oryza, see Hice weevil. 

Skim milk- 

dry, for calves, Wash.Col. 769. 
dry, use In ice cream, Pa. 269, 770. 
dry, V, blood flour rations for calves, 
Pa. 266. 

forms, effect on ice cream, IJ.S.D.A. 
171. 

liquid, for calves, Idaho, 268. 
powdered, for weanling pigs, 460. 
Skins, see Hides. 
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Skipper, giant, notes, Mich. 154. 

Skunks as grasshopper destroyers, 247. 

Slag, see Phosphatic slags. 

Slugs, ecology and control, 845. 

Snail, European brown, in California, Calif. 
845. 

Snails, damage to potatoes, N.Y.Com^ 648. 

Snapdragon rust-* 
notes, 152. 

resistant hybrids, Va. 645. 

Snow— 

covering, winter-long, relation to coni¬ 
fer disease, 844. 
melting characteristics, Utah 11. 
rot, studies, 648. 

water content, new spring balance for 
measuring, Utah 117. 

Snowberry anthracnose, notes, 446. 

Soap and psrrethrum sprays, use against 
Mexican bean beetle, Conn.State 761. 

Social— 

and economic areas of Yates County, 
N.Y.Corndl 888. 
data, analysis. Mo. 789. 

Sociology— 

rural, research at experiment stations, 
802. 

rural, studies, Mo. 884. 
rural, work in, 484. 

Sodium— 

arsenite for killing trees, N.Y.Cornell 

688 . 

arsenite for weed control, Tex. 28. 
benzoate, toxicity relation to pH, Calil 
602. 

chlorate for weed control, Tex. 29; 
Warii.Col. 780. 

chlorate on Nltella, toxic action, 520. 
chloride, see Salt 

citrate, utUlzation by SalmoneUa pat 
lorum, B.I. 875. 

hydroxide, effect on germicidal effi¬ 
ciency of phenols, 869. 
hydroxide, effect on hog cholera virus, 
177. 

nittate, fall applications, effect on ap¬ 
ples, Md. 86. 

nitrate, preparation and propertieB, 
U.S.D.A. 218. 

nitrate, use In watering transplanted 
tobacco plants, effect Ey. ISO. 
nitrate* value for apples, HI 229. 
orthophenylphenate, parasiticldal value, 
mth, 178. 

replaceable, ration to soil permeabil¬ 
ity, 416. 

salicylate^ toxicity relation to pH, Calif. 
502. 

sulfite, toxicity ration to pH, Calif. 
502. 

Soil- 

acidity— 

and base exchange, 14* 

effect on vegetables, Va.Tmck 788. 


Soil—Continued. 

acidity—continued. 

increasing for tobacco root rot 
control, Mass. 45. 
nature of reactions responsible for, 
716. 

studies, W.Va. 528. 
treatment with hydrochloric acid, 
effect, 414. 

analysis, hydrometer method, disper¬ 
sion procedure in, 810. 
and metal friction, 378. 
and Water Conservation Conference, 
proceedings, Okla. 877. 
bacteria, spore forming, effect of 
Paeudomoncs fluoresoene, 124. 
chemistry— 

and moisture studies, P.R. 209. 
problems, 716. 
research, Yt 615. 

classification, proposed, of Island of 
Oahu, Hawaii, 812. 
colloids, see Colloids, 
constants, subgrade, determination, 
U.S.DA. 279. 

culture in Starkenbnrg and Bhelnhes- 
sen, relation to climate, 412. 
deficiency tests, Colo. 612. 
elements la rice soils, availability, 
Ark. 518. 
erosion— 

and run-off losses, studies, N.C. 
617. 

experiments, losses from, Mo. 877. 
in Hawaiian Islands, 478. 
in Oklahoma, papers on, Okla. 
877, 

prevention, strip cropping for, 
U.S,D-4. 875. 
studies, Ala. 874. 
studies in Wisconsin, cooperative 
plan, 397. 

exhaustion, origin and control, 717. 
experiment fields, report, Ey. 515. 
fauna of sugarcane fields, Hawaii. 

Sugar Planters* 154. 
fertility, law of diminishing returns, 
284. 

fertility studies, DL 211; Ind. 17; 
Miss. 717; Mo. 812; N.H. 17; S.C. 
615; Wash.CoL 718, 780. 
fiora, effect of pH, Del. 514. 
improvement studies, S.C. 615. 
mechanics research, 672. 
moisture— 

and chemistry studies, P.B. 200. 
determination, alcohol method, 
204. 

effect of cover crops. Pa. 227. 
effect of paper mulches, Calif. 517. 
equivalent as measure of field ca¬ 
pacity, 418. 

In trenched plats under forest 
canopies, 145. 
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Soil—Continued. 

moisture—continued. 

relation to pH drift, 414. 
relation to tiee seed germination, 
Ark. 541. 

studies, Wash.Col. 777. 
permeability, effect of replaceable 
sodium, 416. 

plaque, use in determining mineral 
soil deficiencies, Colo. 616. 
profile and subgrade survey, U.S.D.A. 
181. 

profile of Susquehanna fine sandy loam, 
Ala. 811. 
profiles*— 

effects of vegetation and climate, 
118. 

permanent, preparation, Okla. 715. 
process of podzolization, 118. 
Russian studies, 812. 
science, treatise, 12. 
solution, organic phosphorus com¬ 
pounds in, Ala. 814. 
survey In— 

Arizona, Gila Bend area, IJ.S.D.A. 
13. 

Arizona, Paradise - Verde area, 
tr.S.D.A. 14. 

California, Santa Ynez area, 
tr.S.D.A. IS. 

Colorado, Fort Collins area, 
tJ.S.D,A. 611. 

Georgia, Cook Co., U.S.D.A. 612. 
Idaho, Jerome area, ir.S.D.A. 13. 
Indiana, Miami Co., U.S.D.A. 516. 
Iowa, Butler Co., TJ.S.D.A. 14. 
Iowa, Union Co., U.S.D.A. 13. 
Kansas, Doniphan Co., U.S.D.A. 

510. 

Kansas, Wilson Co., U.S.D.A. 510. 
Maryland, Calvert Co., U.S.DA. 
512. 

Maryland, Cecil Co., U.S.D.A 510. 
Maryland, Harford Co., U.S.D.A. 

511. 

Michigan, Crawford Co., TJ.S.DJl. 
511. 

Michigan, Kalkaska Co., U.S.D.A. 

511. 

Michigan, Mecosta Co., U.SJ).A. 
314. 

Mississippi, Jackson Co., U.S.D.A. 
18. 

Montana, Chouteau Co., Mont. 
716. 

Kebra^, Pierce Co., n.S.D.A, 
208. 

Nebraska, Saline Co., U.S.DA. 

512. 

Nebraska, Thayer Go., U.SJ>.A. 
314. 

Kebrakka, York Co., n.S.D.A. 209. 
New Mesdeo, Socorro and Bio 
Puerco areas, U.SJ)JL 612. 


Soil—Continued. 

survey in—continued. 

North Carolina, Gates Co., 
U.S.D.A. 612. 

North Carolina, Martin Co., 
U.S.D.A 611. 

Ohio, Belmont Co., U.S.D.A. 209. 
South Carolina, Williamsburg Co., 
U.S.D.A. 14. 

Texas, Victoria Co., U.S.DA., 610. 
temperature— 

and duration of sunshine, correla¬ 
tions, 412. 

effect of paper mulches, Calif. 517. 
effect on germination Interval of 
crops, 825. 

studies, Wash.Col. 736. 
types, factor in forest composition, 
Conn.State 144. 
water, see Soil moisture. 

SoUs— 

abrasive power, Ala. 874. 
add, see Soil acidity, 
air-dried, buffer capadty, DeL 514. 
alkali, see Alkali, 
aluminum in, replaceable, 417. 
arid, use of commercial fertilizers on, 
Utah 720. 

bacterial numbers and nitrate content, 
fiuctnations, 716. 
basic exchange in, Mo. 812. 
biological activities, effect of sorghum 
plants, 415. 

Black Belt, studies, Ala. 814. 
calcareous, fertility, factors affecting, 
Ariz. 719. 

calcareous, solubility of phosphates. 
Ariz. 718. 

characteristics, relation to fine ma¬ 
terial in, 812. 

corroslveneBS, laboratory test, 672. 
dynamic properties, 878. 
effect of drying and ultra-violet light, 
117. 

effects of intertillage, Pa. 716. 
exchangeable bases, determinations, 
electrodialysis cdl for, 204. 
greenhouse, reaction, Ohio 39. 
greenhouse, steaming, m. 232. 
hardpan formation, effect of pure conif* 
erous stands, 540. 

Hawaiian pineapple, determination of 
replaceable hydrogen, 815. 
iron in, replaceable, 417« 
irrigated, changes occurring in, Wash. 
CoL 718. 

lime requirements— 

chemical detemzinationB, corrda- 
tion with field results, 718. 
determination by addition of cal¬ 
cium carbonate, 418, 

Add method, 417. 

low-land, effect of temperature on ex- 
cbang^ddlty, 414. 
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Soils—Continued. 

muck, see Muck soils, 
nitrates in, factors affecting, Ohio 415. 
nitrogen content, see Nitrification md 
Nitrogen. 

of Alberta, sulfur oxidising power, 815, 
816. 

of Pulton County, Ill. 811. 
of Kenya, 715. 
of Macoupin County, 111. 811. 
of Miami County, Indiana, manage¬ 
ment, U.S.D.A. 610. 
of Nebraska, management, 814. 
of Texas counties, composition, Tex. 
209. 

of Texas, manganese in, relation to 
crops, Tex. 211. 
of Texas, map, Tex. 209. 
organic matter in, see Oiganlc matter. 
pH drift, relation to moisture content 
and base held in, 414. 
physical properties, treatise, 715. 
saturation capacity and degree of 
saturation, determination, 15* 
size-frequency distribution In, deter¬ 
mination, 314. 

sterilization in greenhouses, 813. 
studies, Alaska 612. 
suitability for irrigation engineering 
works, 472. 
swamp, see Swamp, 
treatise, 810. 

water-covered, classification, Mich. 118. 
Solanum bacterial wilt, breeding resistant 
types, P.B. 237. 

Solenopsia ffemlnata, eee Fire ants. 

Solutions, nutrient, see Culture media. 

Sore mouth of Mds and lambs, Tex. 70. 
Sorghum—see also speoifte ibinds. 
anthesis and pollination, 824. 
cost of production and storing of si¬ 
lage, Ala. 881. 
diseases, notes, 147. 
forage, yields, n.S.D.A. 628. 
genus, cytolo^cal study, 725. 
grain— 

breeding, Tex. 27. 
culture experiments, Tex. 27. 
effect on foUowing crops, Tex. 28. 
feeding value and methods of 
feeding, Tex. 62. 
fertilizer experiments, Tex, 27. 
Inheritance In, Tex. 22. 
variety tests. Ark. 626; Miss. 730; 
Tex. 27. 

kernel smut, physiologic forms, 839. 
plants, effect on biological activities in 
soil, 415, 

roughage and grains, preparation for 
lambs, Tex. 60. 
rust, notes, 147. 

sirup, effect on anemia in rats, 295. 
sirup, effect on nutritional anemia. 
Miss, 798. 

variety tests, S.C. 627. 


Sorgo— 

breeding, 326; Tex. 2T. 
culture experiment's* Tex. 27. 
for sirup, variety teats. Ark, 525. 
seeding experiments, Tex. 28. 
variety tests, Miss. 780; S.C. 627; 
Tex. 27. 

Sour grass, control, Tex. 28. 

Sourbug on figs, Tex. 51. 

South Carolina Station, notes, 900. 

South Carolina Station, report, 695. 

South Dakota College, notes, 200. 

South Dakota Station, notes, 200. 

Sowbugs affecting mushrooms. Pa. 756. 

Sows —aee also Pigs. 

brood, winter rations for, Del. 563. 
pregnant, on high and low calcinm 
diet, ^ect, 564. 

Soybean— 

brown spot, notes, 147. 
caterpillar in Louisiana, 649. 
diseases, notes, Del. 543. 
hay, effect of time of cutting, Ind. 66. 
hay, feeding value, Ala. 868; Iowa 
168. 

hay, feeding value for bred ewes, Ill. 
267. 

hay, pyralid moth atta(&ing, 250. 
meal, feeding value. S.C. 458. 
mtik fed to infants, nitrogen metao- 
oUsm, 791. 

milk powder, adaptation to infant feed¬ 
ing, 293. 

plant, life history and composition, 
Ohio 733. 

plants, leaf retention, device for test¬ 
ing, W.Va. 735. 

seedlings, damping-off, studies, Mo. 313. 
seeds, poisonous principle, 666. 

V. alfalfh hay for milk production, 
W.Va. 668, 

Soybeans— 

acreage, yields, and use, Ill. 282. 
and small grain rotation by use of 
mechanical power, S.C. 627. 
breeding, Miss. 780; Mo. 326; Va. 527. 
combine harvesting, U.SJ>.A, 80. 
composition, changes In, relation to 
green manuring value, 119. 
culture, W.Va, 328. 
culture experiments, Ark. 525. 
affect on following wheat crop, N.T. 
CbmeU 626. 

effect on hardness of fat in hogs, B.C. 
659. 

fertilizer experiments, Ga.Coastal Plain 
626; S.C. 627. 

for hay, time of catting test, lU. 265. 
for pigs. Ark. 662. 
ground, feeding value, Ind. 863. 
ground, for poultry, Del. 566. 
harvesting, grain losses in, HI, 278. 
harvesting with combine, Va. 680. 
inoculation, Ill 228. 
nodule bacteria of, Mias. 780. 
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Soybeans—Continued. 

optimum soil reaction for, Del. 526. 
Pefcwa variety, W.Va. 736. 
prices, Ill. 283. 

seed yield In, factors affecting, ISO. 
soil reaction for, W.Va. 628. 
varieties, W.Va. 328. 
varieties, acre yields, Ind. 27. 
variety tests, Ark. 525; Del. 626; Ga. 
Coastal Plain 626; Idaho 220; Ill. 
223; Miss. 730; Mo. 826; S.C. 627; 
Tex. 27; Vo. 627. 

Bpalangla sp., distribution, Guam 448. 

Spear grass fodders, feeding value, 868. 
Sphacelomor^ 

faiccettii on leaves of citrus, histology 
of lesions, 344. 

symphoriearpi n.sp., description, 446. 
Bphacelotheca sorghi, physiologic forms, 
889. 

Bphacrotheca — 

humulij notes, 761. 
pantiosa rosacj notes, 152. 

Sphegidae of South Africa, 558. 
8ph€nophoru6 maidis, see Corn billbug. 
Spicaria prasina, notes, 649. 

Spider mite, eee Bed spider. 

Spinach— 

acidity response, N.Y.Comell 634. 
aphid, rOle In leaf roll transmission, 
Ind. 238. 

Bloomsdale, vitanadns in, Mo. 391. 
fresh and canned, vitamin C in, S.Dak. 
198. 

Fuaarium eotani affecting, Tex. 44. 
mildew, notes, N.Y.Com^ 640. 
pH of sap, relation to pH of soil, 
Idaho 285. 

Spiny caterpillar of cotton, pentatomld 
predator ot, 849. 

Spirocerca aanguinolenta, intermediate host 
of, 867. 

Splenectomy, effect on resistance of rats to 
trypanosomiasis, 668. 

Bporotrlchum bassima, notes, Ala. 847. 
Spray-^ee also specf/lc crops, 

cirdes in Annapolis Valley, 448. 
coverage, loss, canses, Wa6h.Col. 755. 
materials, chemical reactions, N.Y.Staie 
601. 

materials, new, valne, 247. 
plants, stationary, for ordiards, de¬ 
sign, m. 278. 
reMdue removal— 

from apples, Ind. 37. 
from apples and cherries, N.Y.State 
684. 

from apples and pears, D.8.D.A. 
231. 

from fruit, new method, 655. 
studies, Idaho 226. 
russeting due to arsenic, Va. 558. 
schedules, WaBh.C<d. 756. 
schedules for 1931, 847. 

Sprayer, air Jet, for a^Ucation of hydro- 
cyanle add, 758. 


Sprays— see also Fungicides, Insecticides, 
and specfflo forms. 
application, factors in, 850. 
copper, see Copper, 
oil, see Oil spraya 
power requirement for agitation, 380. 
tests against thrips, S.C. 654. 

Spruce— 

black, handling, use of clear cut strips 
in, 640. 

Colorado and Engelmann, distlngnish- 
ing, 541. 

gall aphid, control, N.Y.State 652. 
height growth In, 438. 
merchantable-sized, releasing through 
girdling, 832. 

varieties at Wooster Arboretum, list, 
Ohio 748. 

Squash vine borer, control, W.Va. 664. 

Squashes— 

composition, variation in, N.Y.State 

688 . 

feeding valne, Guam 458. 
intra-State competition in Florida, Fla. 
881. 

storage studies, N.Y.Comell 636. 
variety, notes, N.Y.State 585. 

Squirrels— 

Douglas ground, seasonal activity and 
growth, 163. 

ground, laboratory reproduction studies, 
153. 

Stable fly- 

biology, 557. 

parasites, distrlbutioxi, Guam 448. 

Stagonosporopsis sedfipurpwret n.8p., de¬ 
scription, 838. 

Stalk borer, biology, Iowa 167. 

Standards of living— 

and food expenditures, Va. 589. 
of farm families, Ky. 186, 683. 
papers on, 483. 
treatise, 587. 

Staphylococcus epldermidis, notes, Idaho 
270. 

Starch— 

from edible canna and potato, comparl' 
son, Hawaii 201. 
gels, studies, 201. 

glycerlte as protective colloid for dilute 
lake solutions, 508. 

Star-of-Bethlehem mst, notes, 162. 

Steel, welding technic, 281. 

Steers—see also Cattle, beef. 

barley as fattening feed for, S.Dak. 
162. 

carcasses from, affect of feeding. Mo. 
858. 

feeder, grades on feed and after slaugh¬ 
ter, Tex. 58. 

feeder, profitableness of three grades, 
Ohio 58. 

feeding experiments, Idaho 266; Sy. 
163. 

yearling, fattening, Mo. 857; Mont. 
367. 
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Stemphylium congestum n.8p., description, 
446. 

Stenoma algldellaj life history and habits, 
649. 

Stenomalua micans, larral and pupal anat< 
omy, 160. 

Sienopelmatus fctaoiatua, notes, Utah 649. 
Stephamrua dentatua — 

in pigs, infection through skin, 574. 
summary, 774. 

Stereum spp., notes, Pa. 287. 

Sterility— 

in cows, prophylaxis and therapy, 467. 

in dairy cattle, 666. 

in garden flowers, 142. 

in heifers, pathology, 73. 

in rice, 127. 

in rice, new type, 725. 

male, on milk diets, 90. 

self, studies, 725. 

types in flowering plants, 137. 

Stink bug— 

green, life history, Ya. 558. 
southern green, bionomics, 758. 

Stock, aee Liyestock. 

Stock foods, aeg Feeding stuffs. 

Stomach worms— 

in cattle, P.R. 670. 
in range animals, Tex. 70. 
in sheep and goats, control, Tex. 69. 
Stomata, density in citrus leaves, 21. 
Stomatitis, vesicular, pathogenicity of 
virus, 871. 

Stomoxys and mechanical transmission of 
trypanosomes, 866. 

Stomoxya calcitrana, aee Stable fly. 

Storages, underground, for fruit and vege> 
tables, construction, Ohio 476. 

Straw mulch, effect on potatoe yields, 580. 
Straw residues, effect on loss of nitrogen, 
lU. 212. 

Strawberries— 

breeding, 326; Wash.Col. 787. 
culture, 886; Eans. 540. 
effect of green manuring with sweet- 
clover, Ky. 187. 

effect of winter application of fer¬ 
tilizers, 141. 

effects of freezing, 6a. 740. 
fertilizer and tillage experiments, N.C. 
140. 

fertilizer experiments. Mo. 881. 
for ice cream manufacture, Iowa 664. 
fruit bud formation in southeastern 
States, 830. 

growth in sand and in soil, effect of 
pPL, Ey. 589. 

hybridization experiments, 24. 
improvement, Alaska 682. 

Intra-State competition in Florida, Fla. 
881. 

paternal and maternal inheritance, 817. 
quality, factors affecting, 141. 
respiration studies, Wash.CoL 787. 
shipping quality, studies, Ala. 826. 


Strawberries—Continued, 
varietal notes, P.R. 228. 
varieties, new, N.Y.State 634;U.S.D. 
A. 637. 

variety tests, Ga.Coastal Plain 633. 
Strawberry— 

crimp disease, Fla. 446. 
disease, Lanarkshire, studies, 645. 
dwarf disease, description, 343. 
dwarf disease, studies, U.S.D.A. 48. 
leaf blights, control, La. 48. 
marketing associations, cooperative, 
Ky. 688. 

root rot, notes, Del. 548; IlL 231. 
root weevil, notes, N.Y.State 552. 
seed beetle, life history and habits, 557. 
tarsonemid mite in England, 354. 
weevil, control, Ark. 649. 

Stream lev^ and precipitation, correla¬ 
tions, 412. 

Streams, mountain, use of check dams on, 
181. 

Streptoooocua — 

epidemicua, experimental infection of 
monkeys and cows, 871. 
pycgenea, notes, 73. 
spp. in milk, chemical changes from, 
N.Y.State 465. 
aubaddua, notes, Idaho 270. 
Strongylidosls, equine, treatment, new drug 
for, 177. 

Strychnine toxicity, effect of presence of 
quinine, 411. 

Students, college women, changes in stature, 
weight and body build during eighteen 
years, 488. 

Stnmpage and log prices for 1929, U.S.D.A. 
744. 

Subsoils, exposed, nitrogen accumulation in, 
Mo. 818. 

Sudan grass— 

as pasture crop, Idaho 264. 

breeding, 326. 

diseases, notes, 147. 

hay, caring ezperiments, Mich. 480. 

bay, effect of sodium nitrate, Ala, 820, 

time of catting for hay, Ala. 820. 

yidds, U.SJ3A. 628. 

Sugar beet— aee alao Beet. 

curly top, filtration experiments, 444. 
curly top, transmission through differ¬ 
ent solutions, 444. 

industry In Great Britain and other 
countries, 382. 
late blight, Utah 150. 
leaf cnrl, notes, 648. 
root necrosis, 841. 

seed, germination, effect of sulfuric 
acid treatment, 631. 
storage pits, fungi in, effect of gaseous 
reagents, 342. 

Sugar beets— 

composition, effect of potassium. Ark. 
518. 
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Sugar beets—Continued. 

cultivation, effects of spacing, 530. 
decay in storage pits, peculiarities, 
341. 

effect of phosphorus, Mont. 426. 
feeding value for pigs, 459. 
from experimental plats, estimation of 
yield, 630. 

rate of decay by strains of Phoma 
detae, 839. 

sampling, analysis, and composition, 
184. 

storage diseases from hook injury, 
889. 

storage losses, relation to type of top¬ 
ping, Utah 150. 
variety tests, Tex. 27. 
yields under Irrigated rotations, 
U.S.D.A. 731. 

Sugar —see also Sugars. 

effect on calcium metabolism of milk¬ 
ing cows, 366. 

hydrolysis as affected by yeast, effect 
of Imlne-forming amines, 606. 
in blood, see Blood sugar, 
production In India, 131. 

Sugarcane— 

as interplant for grapefruit, P.B. 228. 
beetle, damage to sugarcane, 251. 
breeding, 181; P.a 223. 
brown stripe, notes, 748. 
diseases, control, P.B. 342. 
eyespot disease, studies, 748. 
farms, organization and financial re- 
tur^ l^a. 83. 

growth in Mauritius, relation to 
weather factors, 116. 
in Hawaii, relation of invertebrates 
to, Hawaii.Sagar Planters' 154. 
insect pests, 159. 
insects of Negros Occidental, 848. 
juice, quality, effect of nutrients, 131. 
juice, sampling for hand refractome- 
ter, P.B. 528. 

mealybug, pink, Insect enemies, 448. 
mosaic, pathological effects, 160. 
new root feeding pests on, P.B. 247. 
Pahala blight, relation to manganese 
deficiency, 748. 

pineapple rot, cause, P.B, 237. 
pokkah boeng disease, studies, 150,151. 
potassium deficiency in, 419. 

Besearch Conference, Imperial, pro¬ 
ceedings, 824. 
research in India, 131. 
root caterpillar, notes, P.E. 247. 
root grubs, life history studies* 756. 
sirup, effect on anemia in rats, 295. 
sirup, effect on nutritional anemia, 
Miss. 793. 

sirup, manufacture, P.B. 602. 
soil animals attacking, 247. 
sons, manogement, F. B. 515. 
stodies, P.B. 223, 527. 


Sugarcane—Continued. 

trash, nitrification in presence of, P.B. 

210 . 

twisted top, studies, 160, 151. 
varieties, data, P.R. 223. 
varieties, mosaic free and drought re¬ 
sistance, 150. 

variety P.O.J. 2878, minor diseases, 
150. 

variety tests, La. 32; Miss. 730; P.R. 

528; U.S,D.A. 429. 
weevil borers, notes, 159, 
weevil in Argentina, 855. 
yellow stripe, Sugarcane mosaic. 

Sugars —see also Glucobe, Lactose, etc. 
aldobe estimation by titration with 
iodine and alkali, 206. 
hexose, interconversion by means of 
phosphates, 202. 

reducing, action on organic nltro com¬ 
pounds, 802. 

Sulfate of ammonia, see Ammonium sulfate. 

Sulfates as barium sulfate, estimation, 504. 

Sulfosan for mildew control, 842, 

Sulfur- 

biochemistry, 389. 

determination in insecticides and fun¬ 
gicides, 207. 

dioxide, effect on sugar beets in storage 
pits, 342. 

effect on cantaloupes, Tex. 44. 
effect on spread of root rot, Tex. 43. 
fertilizing value, Idaho 212; Ta, 616. 
for gray citrus scale, 452. 
in turpentine, determination, 809. 
mixtures, see Llme-sulfUr. 
oxidation in Alberta soils, 815, 810. 
types for apple spraying. Ill. 230. 

Sun in Porto Blco, ultra-violet light in¬ 
tensity, 493. 

Sunflower plants, composition, 122. 

Sunlight —see also Light, 

effect on rickets, Nebr. 362. 
winter, effect on bone formation in 
chicks, duration, 165. 

Sunshine duration and soil temperature, 
correlations, 412. 

Superphosphate— 

effect on soil reaction and alfalfa com¬ 
position, 315. 

fertiltzing value, see Phosphates, com¬ 
parison. 

heavy applications, effect on vege¬ 
tables, Va.Truck 738. 
rate and degree of fixation by Black 
Belt soils, Ala. 814. 
treble, preparation and properties, 
U.S.D.A. 213. 

Superphosphates— 

ammoniated, chemical nature and 
BOlubUlty, 212. 
availability. Ark. 518. 
fertilizing value, Va. 516. 

Surra, treatment, 373, 469. 
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Swamp land in Indiana, pH of water, peat, 
and soil, 124. 

Swede dry rot, notes, 842, 643. 

Swedes— 

changes in composition during stor¬ 
age, 630. 

varieties, Mich. 134. 

Sweet corn— see also Corn. 

breeding, Can. 828; Ill. 228. 
early yellow, Conn.State 496. 
fertilizer experiments. Ill. 228; N.Y. 

State 535. 
notes, P.B. 530. 

pericarp, development in inbred lines, 
Ind. 138. 

seed, hickory bark beetle affecting, 
Mich. 154. 

yellow, variety tests, NT.State 536. 
Sweet pea— 

black root rot, notes, 152. 
powdery mildew, notes, 162. 

Thiela^a root rot, notes, 147. 

Sweet peas, tobts in greenhouse, Can. 828. 
Sweetclover— 

as cover crop, N.Y.Cornell 636. 
as winter cover crop, W.Va. 628. 
breeding, Idaho 220; W.Va. 628, 
disease, studios, N.Dak. 71. 
nitrification. Mo. 818. 
planting tests, Va. 527. 
seeding experiments, Tex. 28. 
spontaneous self-fertillzatiou in, fac¬ 
tors affecting, 430. 
stand and yltid, corrdation, 225. 
variety tests, Alaska 626; N.Dak. 181; 

Tex. 27; Waah.Col, 730. 
yellow and white, as pasture crop, 
Idaho 264. 

Sweetpotato— 

black rot, notes, 147. 
jelly, directions, Tenn. 888. 
scurf, control, 748. 
seed beds, disinfection, Del. 642. 
stem rot, notes, 147, 748. 
Sweetpotatoes— 
breeding, 326. 

color inheritance in, Ga.Coastal Plain 
626. 

culture, S.C. 634. 

culture experiments, Ga,Coastal Plain 
626; S.C. 627. 

fertilizer experiments. Ark. 525; Del. 

526; Ga.Coastal Plain 626; S.C. 627. 
growing and handling In California, 
828. 

new uses for, Tenn. 888. 
notes, P.B. 228. 
outlook charts, T7.3.DA.. 285. 
storage tests, Del. 626. 
snberizatlon and wound-periderm for- 
xnation in, 137. 

variety tests, Ala- 820; GaUoastal 
Plain 626; Guam 426; Mias. 730; 
PJB. 228, 627; S.C. 627. 

Swellhead of sheep and goats, Tex. 69, 70. 


Swine— see also Pigs. 

congenital ear and skull defects in, 817. 
cryptorchidism in, Idaho 219. 
enterprises, textbook, 484. 
fever, papers on, 466. 
hookworm, notes, PJt. 671. 

Inheritance in, 819. 

Inheritance of hairlessness in, 820. 
newborn, diseases, 467. 
parasites, summary, 774. 
performance record, Utter comparisons, 
Iowa 859. 

pregnancy In, food requirements, HI. 
360. 

Swiss chard, fresh and canned, vitamin C 
in, S.Dak. 198. 

Sycamore anthracnosc, notes, 147. 
Symptomatic anthrax, see Blackleg. 
Synovial fluid of cattle, cellular constitu¬ 
ents and nitrogen in, 372. 

Systena tlanda, see Flea beetle, pale-striped, 
Tabanus lineola, see Horsefly, striped. 
Taenia serrata, larval form, in rabbits, 671, 
Tamlothrips inconseguena, see Pear thrlps. 
TamarUe arttculata winter Injury, Tex. 34. 
Tanaerine, variety, notes, Tex. 36. 

Tankage— 

for pigs, Ohio 458. 

V. cull peas as protein sources for pigs, 
Wash.O)l. 766. 

Tannin in plants, state and rOle of, 319. 
Tapeworm in cattle, intermediate host, P.E. 
571, 

Tapeworms— 

fish-borne, new hosts for, 277. 
in carabao, 674. 

In poultry, control. Ark. 576; P.R. 671. 
in sheep, studies, 872. 
treatment, Idaho 270. 

Tar distillate- 

sprays, efficiency, N.T.State 552. 
washes for apple capsid bug control, 
347. 

Tare seeds, poisonous principle, 666. 
Tarnished plant bug— 

hibernation and spring opposition, 
849. 

injury to beans, Idaho 244, 
on celery, N.r.Cornell 648. 
on pears in Washington, 450. 

Taros, tests, P.R. 527. 

Tarsonemus on strawberries In Bngland, 
354. 

Tartrazine in food color mixture, quantita¬ 
tive estimation, 608. 

Taurine as substituent for cystine, 389. 
Taxation— 

forest, in selected towns of Wisconsin, 
U.SJ).A. 784. 

forest, mathematical approach to, 382. 
forest, relation to resources and pubhe 
finances of Michigan, U.SJXA. 481. 
in Colorado, Colo. 86. 
of farm lands, Ark. 684. 
of fkrm lands in Minnesota, Iflnn. 
882. 
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Taxation—Continued. 

of real estate in Kansas, Kans. 784. 
of timber properties In Oregon and 
Washington, n.S.D.A. 882 
reading references for, Colo. 679. 
receipts and expenditures of county 
governments, Del. 679. 
system of Virginia, Va. 85. 

Taxonomy and chromosome numbers, 623. 
Tea insects in Japan, I7.S.D.A. 164. 

Teah, rapid growth of. Guam 487. 

Teeth— 

decay in rats on adequate diet, 792. 
decay, relation to phosphorus in blood, 
792. 

decay, relation to vitamin deficiency, 
598. 

decay, relation to vitamin D deficiency, 
898. 

diseases, rOle of diet in, 90. 
Tempwatnre— see also Climate and Soil 
temperature. 

determinations in entomology, thermo¬ 
pile for, 549. 

effect on exchange-acidity of low-land 
soils, 414. 

effect on vegetable culture, 482. 
low, effect on pigmentation in animals, 
129. 

relation to grape leafhopper outbreaks, 
555. 

ration to Insect life, W.Va. 654. 
Temperatures, pasteurising, effect on Bm- 
oeUa alortiM in milk, 869. 

Tennessee Station, notes, 897. 

Tennessee University, notes, 397. 

Tent caterpillar, eastern, life history. Ark 
549. 

Termites— 
notes, 284. 

of California, key, 768. 

Terracing— 

experiments, Okla.Panhandle 181; 

Wash.Col. 777. 
farm, methods, U.S.DJl. 78. 
methods, HI. 278. 

Tetany— 

acid-base equilibrium of blood serum of 
rats, 692. 

grass, of bovines and Boma disease of 
horses, 467. 

Tetraenemus pretiosKe for control of Psc«- 
dooocctts galmni, 451. 

Tetranvdkue pactficue in San Joaquin Co., 
California, 758. 

Tetranpehua telariuB, see Bed spider. 
Tetroda hieteroidea, bionomics, 768. 

Texas fever, see Piroplasmosls, bovine. 

Texas fever tick, see Cattle tick. 

Texas Station, notes, 200, 498. 

Texas Station, report, 97. 

Textfie fibers and use, treatise, 693. 
Textiles—.see also Fabrics, 
manual, 97. 

testing, controlled humidity room for, 


Theelin, effect on ovarian development, 625. 
Theileriases, papers on, 467. 

Thelazia caUfomienata, differentiation from 
other species, 668. 

Thelazia, key to species, 668. 

Thermopile for temperature determinations 
in entomology, 549. 

Thermostat, low-temperature, 803. 

Thielavia laaicola — 
control, Mass. 45. 
notes, 152. 

Thielaviopaia l>a8ioola, notes, Ky. 146. 
Thielaviopala paradom, notes, F.B. 237. 
Thiocyanate, effect on amylase activity, 710. 
Thistle, Canada, control. Ill. 221. 

Thomas slag, aee Phosphatic slags. 
Thorny-headed worm, notes, P.R. 671. 
Threshing, electricity In, power demands, 
583. 

Thripa — 

caHfomica on citrus, Tex. 52. 
proaopiii notes, Tex. 61. 
tdbaci, aee Onion thrlps. 

Thrips—• 

on seedling cotton, S.C. 668. 
pests in California, 450. 

Throaoorpaaa oitrt in India, U.S.D.A. 66. 
Thyroid— 

extract, effect on growth, W.Va. 660. 
hormone, effect on fur of rabbits and 
cats, 728 
Thysanoptera— 

biology and cytology, 847. 
on cotton, biology, 654. 
western, of economic importance, 450. 
Tick fever, aee Piroplasmosls, bovine. 

Tick parasites, colony, 856. 

Tick-borne diseases, studies, 762. 

Ticks— aee also Cattle tick, 
eradication, 762. 

on horses, persistence of parasite in, 
774. 

Tikitiki as source of vitamin B, Ill. 295. 
Tillage— 

experiments at San Antonio (Texas) 
Field Station, U.S.D.A. 628. 
implements, draft studies, Ala. 874. 
studies, Wash.Col. 777. 

TiWef to— 

leviSj new physiologic forms, 441. 
spp., stunting of wheat by, 240. 
triticir^ee aiao host plants, 

and T, Levia, heterothallism and 
hybridization In, 834. 
new physiologic forms, 441. 

Timber— aee also Lumber and Wood. 

and cut-over lands In Oregon and 
Washington, taxation, U.S.D.A. 882. 
as money crop for farmers in northern 
States, TJ.S.D.A. 638. 
cleavage tests, 379. 

growing and logging practice in south¬ 
ern Appalachians, U.S.DwA. 40. 
structures, strength of joints In, 875. 
testing, methods, 145. 
tests of West African forest species, 145. 
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Timbers, Malayan, durability, 234. 

Timothy— 

and alfalfa hay, comparison, Va. 567. 
optimum soil reaction for, Del. 526. 
yields, W.Va. 628. 

Tin, reductor apparatus for detecting, 506. 
TipMa popiUlavora, activity and develop¬ 
ment, temperature as factor, 856. 

Tipula mingwe, notes, Mich. 154. 

Tissues— 

calcium and phosphorus in, microde¬ 
termination, 309. 

irradiated, cytological studies, 624. 
of rats, histological technic, Ala. 893. 
Titration of lead with thermionic titrom- 
eter, 206. 

Tmetocera oceUnna, see Bud moth, oye- 
^ spotted. 

Tobacco- 

beds, steam sterilization, Ga.CoastaI 
Plain 626. 

black root rot, control, Mass. 45. 
black root rot, notes, Ky. 146. 
black shank resistant strains, Fla. 445. 
breeding, 326; P.R. 228. 
culture experiments, S.C. 627. 
curing, relation of air conditions, Wis. 
226. 

curing studies, 131. 
disease, survey, S.C. 642. 
drought spot, Ta. 545. 
fertilizer experiments, Oa.Coastal Plain 
626; Ky, 130; S.C. 627; Ya. 527. 
fertilizer formulas, S.C. 627. 
fertilizer recommendations, 580. 
flea beetles, control, Tenn. 450. 
flowering, self-sterility in, 143. 
gray mold, notes, 46. 
harvesting test, Va. 527. 

Indian cigarette, improvement by hy¬ 
bridization, 824. 

Insects affecting, 348. 
insects in Japan, U.S.D.A. 154. 
leaves, green, nonvolatile organic adds 
in, 801. 

leaves, growth and composition, effect 
of nitrates, 123. 

leaves, Mimatauts suloatifrone affect¬ 
ing, 558. 

mosaic, effect on chlorophyll content, 
445. 

mosaic, studies, Ky. 146. 
new bacterial leaf disease in Philip¬ 
pines, N.Y.Comell 644. 
nitrogen assimilation by, 226. 
research In India, 131. 
response to fertilizers, Ind. 27, 
ring spot in Yirglnia, 46. 
ring spot infection, notes, Va. 644, 
root knot, losses in seed beds, Ga. 
Coastal Plain 639. 

root rot resistant strains, breeding for, 
W.Va. 545. 

rotation experiments, Ga.Coastal Plain 
626; Ky. 130. 

seed beds, effect of funglddes, Pa. 236. 


Tobacco—Continued. 

seedling disease, control, P.B. 237. 
studies. Can. 185. 

Turkish, frenching, Ky. 146. 
varieties, new, P.B. 237. 
variety tests, Ga.Coastal Plain 626; 
PB. 228; Va. 627. 

virus, effect on tomatoes, Wash.Col. 
749. 

white hurley, price, Ky. 682. 
wildfire, new in Bulgaria, 840. 
Tomato- 

bacterial spot, notes, 147. 
buckeye rot, notes, 147. 
chlorosis, notes, 748. 
color, relation to quality, Ind. 202. 
core rot and charcoal rot, notes, Tex. 
44. 

curly top, varietal resistance, Calif. 
241. 

diseases, control, 748. 
early blight, notes, 147. 

Fusarium wilt, notes, Tex. 44. 
late blight, control, Tex. 46. 
late blight rot, a transit and markt^l 
disease, U.S.D.A. 46. 
leaf mold, control in greenhouses, 151. 
mosaic and streak, notes, 147. 
mosaic, transmission, rOle of insects 
in, Ind. 238. 
pinworm, notes, 760. 
plants, anatomical variations, Ark. 533. 
plants. Bacterium tumefaoicns migra¬ 
tion in tissue 445. 
plants, double-stemmed, yields, W.Va. 
537. 

plants, Georgia grown, tests in Dela¬ 
ware, DeL 542. 

pomace, dried, feeding value, DeL 588. 
seedlings, damping-off, causes and con¬ 
trol, Ohio 749. 

seedlings, treatment with Bordeaux 
mixture, Ga. 745. 

Septoria leaf spot, notes, 147. 

Septoria rots, notes, 147. 
stem rot, notes, 147. 
streak disease, cause, Wash.Col. 746. 
suck fly, control, Tex. 52. 
wilt, norther and southern type, Tex. 
84. 

wilt resistance, breeding for, IlL 229. 
wilt resistance, studies, Ga. 744; Mo. 
831. 

Tomatoes— 

breeding, 326; Can. 828; N.H. 88; Pa. 

227; WaBh.Col. 787. 
cannery, marketing, Ohio 678. 
cost of production, Tex. 34. 
culture, Ky. 187. 
culture experiments, Tex. 35. 
distribution of vltandns in, 491. 
effect of— 

calcium deficiency, 828. 
continuous cropping^ N.Y.State 
635. 

freezing Ga. 740. 
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Tomatoes—Contintied. 
effect of—continued. 

paper mulch, N.Y.Cornell 634. 
potato and tobacco viruses, 
Wash.Col. 749. 

fertilizer experiments, N.Y.State 585; 
Tex. 730. 

fruit size and fruit shape, correlation, 
726, 

growth and fruiting, factors affecting, 
Ark. 36. 

growth, effect of soil reaction, Ky. 16. 
home-canned, vitamin C in, 795. 
Improvement, Ill. 228; Miss. 736. 

Insect damage in southern California, 
760. 

intra-state competition in Florida, 
Pla. 881. 

locally grown, qnallty, N.Y.Comell 635. 
macrosporogenesis and dev^opment of 
macrogametophyte, 628. 
nutrition studies. Ark. 531. 
phosphorus deficiency, effect on me¬ 
tabolism, 828. 

pollinating, electrically operated de¬ 
vice for, Can. 828. 

pruning, Ark. 532. | 

puffing, notes, Tex. 44. 
storage and ripening, effect of tempera¬ 
ture, U.S.DA. 789. 
sulfur dust injury, 147. 
time of sowing experiments, N.Y-State 
535. 

varieties for Lower Rio Grande Val¬ 
ley, Tex. 789, 

varieties, style length in, Ark. 582. 
varieties, yields. Miss. 780. 
variety tests, Qa.Coastal Plain 632; 
Tex. 85; W.Va, 637. 

Tonsillar enlargement, relation to vitamin 
D deficiency, 898. 

Toria, breeding, 329. 

Toumeyella — 

numiamattcumj studies, 452. 
pint, control, 452. 

Tournaments, rural home-talent, organiz¬ 
ing, m. 88. 

TosBoptera giaminum, ecology, 555. 

Tractor— 

cnltlTation of row crops, Va. 579. 
engine using alcohol, effect of variable 
compression ratio, 878. 
engines, fuels for, comparison, 876. 
power, cost, S.C. 585. 

Tractors— 

general-purpose, adaptation to corn 
productloa, Pa, 279. 
operating costs, m. 278. 
tests, Nebr. 781. 

use tn cotton production, Ark. 579. 
Trade— 

area of Des Moines, 488. 
foreign, of United States, 1790-1930, 
U.SJ9JL 189. 

Traffic survey of Washington, D. C., area 
begim, n.SJDA. 279. 


Transpiration— 

cuticular, of plants, 20. 
stream, path of, 820. 

Traps, electrified, use, 654. 

Tree— 

bands for codling moth control, types, 
Mo. 346. 

rosette disease, control by alfalfa crop, 
Wash.Col. 746. 

seedlings, breaking rest period, 724. 
wounds, callus formation, factors af¬ 
fecting, U.S.D.A. 20. 

Trees— 

coniferous, see Conifers, 
distribution of gases in trunks, 216. 
evergreen, see Evergreen, 
for hedge purposes, 143. 
for Wyoming famers and ranchmen, 
Wyo. 743. 

forest, in even aged stands, diameter 
distribution series, 144. 
forest, mycorrhizas on near Lafayette, 
Indiana, 124. 

hardwood, stimulation of root growth 
on cuttings, 881. 

injection with iron and manganese, 
effect, Idaho 285. 

killing with sodium arsenite, N.Y.Cor- 
nell 638. 

liquid and gas-system in, 210. 
longevity of cells in, 215. 
mice and freezes, Mich. 189. 
multiple mycorrhizas of, 520. 
ornamental, of South Dakota, S.Dak. 
143. 

seedling forest, germination and 
growth, relation to soil moisture, 
Ark. 541. 

I undesirable forest, felling, girdling, and 
poisoning, 832. 

western American, adaptation to coast 
of Norway, 714. 

Trlaspia curouHonis, notes, Del. 650. 
TriloHum oonfusum, see Flour beetle, cou- 
fuaed. 

Trtchinella spiralts In rabbits, treatment 
with neutrofiavine, 376. 

Trlchogramma control of pests, discussion 
of fad, 652. 

Trlchogramma — 

erosicornis, control, 766. 
iapoinicwai^ Introduction Into Hawaii, 
448. 

minutwn — 

breeding, Importance of sex ratio 
in, 558. 

life cycles, relation to temperature, 
558. 

notes, m. 245; Md. 66; S.C. 54, 
658; Va. 633; Wash.Col. 767. 
refrigeration of, 467. 
TriohostronggJua — 

australis msp., notes, 867. 
diaaimiliB n.sp., notes, 867. 
Trkikofhecium etpp., notes, 842. 
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Triomata ooccotroatea n.g. and n-sp., de¬ 
scription, 158. 

Trionymus bacdhari, insect enemies, 448. 
Trogoaerrna versicolor, notes, Mlcht. 164. 
Trout, brook— 

bost of bothriocepbalid tapeworm, 27T. 
ration for rearing in hatcheries, N.Y, 
Cornell 646. 

Truck crop— 

competition, intranstate, in Florida, 
Fla. 881. 

insects, arsenic dusts v. substltates, 
111. 245. 

insects in Japan, U.S.D.A. 154. 

Truck crops— 

insects affecting, Tex. 52. 

notes, P.B. 228. 

outlook charts, TJ.S.D.A. 286. 

Trucking livestock to South St. Paul, Minn. 

888 . 

Trucks, see Motor trucks. 

Trypanosomor^ 

annamense, notes, 378. 

"bruoei, transmission by Htppoloaoa 
frmcilloni, 866. 

lewiat, resistance of rats to, effect of 
splenectomy, 668. 

Trypanosomiasis, studies, 467, 866. 
Tubercle bacilli— 

avian, infection of udder of a goat 
with, 74. 

fUtrable form, 866. 

In milk, effect of alternating electric 
current, 174. 
variability, 176. 

Tuberculin— 

hypersensitiveness, 867. 
hypersensitiveness in cattle, subcutane¬ 
ous lesions inducing, 174. 
Tuberculosia— 

avian, in normal and vaccinated rab¬ 
bit^ 469. 

bovine, in Porto Rico, P.R. 272. 
in animals, 870. 

in swine, types of tubercle badUi, 867, 
papers on, 466. 

Tulerolachmta vimimlia, notes, Utah 156. 
Tulip— 

Botrytis blight, notes, 152. 
bulb abnonnality, notes, 643. 

Tumorb— 

filtrable, transmissible agent, nature 
of. 874. 

of sheep, studies, 372. 
peritoneal, in fowls, Ala. 866. 

Tung oil— 

culture, Ga, 748. 

trees, winter injury, Tex. 34. 

Turkeys— 

breeding, feeding, and management, 
462. 

management, Idaho 260. 
young, milk in feed for, 263. 

Turnip- 

aphid, notes, Tex. 51. 
dry rot, notes, 342. 


Turnip—Continued. 

gray leaf spot, notes, 147. 
gi-eens, effect on nutritional anemia, 
Ga. 794. 

greens, vitamins in, Ga. 196. 
leaves, effect on nutritional anemia. 
Miss. 798. 

root aphid, notes, Tex. 61. 
wehworm, control, Ala. 846. 

Turnips— 

OaUptes spp. affecting, 558. 
varieties, Mich. 134. 

Turpentine, sulfur and chlorine in, deter¬ 
mination, 809. 

Turpentining operations, lower chipping in, 
U,S.D.A. 837, 744. 

Tylenchua — 

devastatriiB v. T, dipsaci, notes, 844. 
dtpaaei v. T. devaatatr/a, notes, 844. 
pratensia, notes, 643. 

Typhloci/h(k-- 

oomes, aee Grape leafhopper. 
pomaria — 

notes, Idaho 244; N.Y.State 551. 
on apple leaves, Va. 553. 
studies, U.S.DJL. 349. 

Typhoid, avian, aee Fowl typhoid. 
Typhula^ 

elegantula, synonymy, 644. 
graminum, studies, 643. 

Typhus fever— 

endemic, rat flea as vector, 850, 852. 
experimental transmlbsion, 761. 
Mexican, multiplication of virus in 
fleas, 850. 

Mexican, rats as carriers, 469. 
Mexican, transmission of virus by 
PotypUuo apintdoaua, 850. 
virus from rat fleas, 760. 

Tyroglyphita Untneri, biology and control, 
Fa. 756. 

Udders, individuality of four quarters, Mo. 
365. 

Ultra-violet— 
irradiation— 

effect on milk, 393. 
effects as influenced by oyster 
shell feeding to hens, 262. 
heavy, effect on pigs, Ga. 765. 
of cows’ udders and flanks, effect, 
Wash.CQL 776. 

light, absorption by lacquer films, 675. 
light exposure of soil, effect on plant 
growth, 117. 

radiation for mastitis, Idaho 269. 
radiation of sun in Porto Rico, in¬ 
tensity, 493. 

rays for poultry, Mazda CX lamp as 
source, Va. 566. 

spectrum, distribution of stimulative 
efficiency tor bees, 353. 

Undulant fever, Buddleson slide test v. 

macroscopic tube test, 871. 

United States Department of Agriculture— 
Bureau of Plant Industry, aee Bureau 
of Plant Industry. 
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United States Department of Agriculture— 
Continued. 

organization list and Department func¬ 
tions, n.S.D.A. 88. 

Urban-rural relations, papers on, 483. 

Urea and compounds, preparation and prop¬ 
erties, U.S.D.A. 213. 

Urinary calculi in sheep, 177. 

Urine, pregnancy— 

and pituitary body, gonad-stimulating 
properties, 625. 
luteinizing substance of, 626. 

Uromyces fallens^ notes, 149. 

Utah Station, summary of publications, 199. 
Uterus— 

bovine, movements, graphic representa¬ 
tion, 467. 

bovine pregnant, bacterial flora, 174. 
of cows, conceptions in right and left 
horn, Idaho 219. 

YaUa japonica, morphological studies, 751. 
Variolas of domestic animals, 466. 

Veal calf, coat of production, Ohio 783. 
Veal, vitamin Q in, 794. 

Vegetable— 

diseases in greenhouses, rble of excess 
soluble salts, 842. 
foods, Indian, nutritive value, 485. 
seed treatment, studies, N.Y.State 151, 
152, 544. 

Vegetables— 

Alabama, calcium and phosphorus in, 
Ala. 889. 

coohed, detenntning doneness in, 485. 
culture, effect of temperature, 432. 
culture experiments, Tex. 85. 
effects of freessing, Ga. 740. 
fertilizer experiments, N.Y.State 535. 
in storage, effect of carbon dioxide, 
829. 

insects affecting, see Garden insects, 
marketing and distribution b7 motor 
truck, U.S.D.A. 479. 
quick-frozen, status, 688. 
shipments, n.S.D.A. 789. 
storing by refrigeration, 687. 
tropical and oriental, U.S.D.A. 888. 
varietal and cultural studies, Ala. 826; 
Gan. 827. 

varieties and strains. Pa. 227. 
variety tests, N.Dak. 187. 

Vegetation —see eiso Forest flora and 
Plants, 

on sands in Eahuytsk steppe, succes¬ 
sion in, 123. 

science of, fundamentals, treatise, 419. 
Velvetbean caterpillar on soybeans In 
loulsiana, 649. 

Velvetbeans— 

fertfllzer experiments, Ga.Coastal Plain 
626. 

variety tests, S.c. 627. 

YeHturia inaeQuaiis, aselgeroos stage, 
studies, 843. 

Vsnafoiiloria oapsiei, notes, Ga. 744, 
Vermifuges for poultry fioCIcs, Ark. 676. 


Vermont Station, report, 695. 

Veronica clone, effect of magnesium salts 
on fertility, 127. 

YertioHMum — 

atboatnm, notes. Miss. 745. 
spp., notes, 342. 

Vetch— 

as cover crop. Ark. 538. 
as winter cover crop, W.Va. 628. 
culture experiments, Ga.Coastal Plain 
626. 

leaf spot, notes, 147. 
variety tests, Ga.Coastal Plain 626; 
Tex. 27. 

Veterinary —see also Animal diseases. 

Congress, International, papers of, 465. 
medicine, legal definitions for practice, 
466. 

surgery. Dollar’s, treatise, 869. 

Yihrto foetus ovia in rams, 867, 873. 

Yicia faba, inheritance in, 24, 

Vine weevil, black, on strawberries, 
N.Y.State 652. 

Yiola oanMia, cytologlcally Irregular spe¬ 
cies, theory, 726. 

Viosterol —see also Brgosterol, Irradiated. 

and cod-liver oil, comparison, 297. 
Virginia— 

Station, notes, 897. 

Station, report, 599. 

Truck Station, notes, 98, 897. 

Virus fixe, experiments, 867. 

Viruses, protein-free suspensions, 868. 
Vitaglass, plant development under, 21. 
Vitamin A— 

and carotene, distribution in body of 
rat, 592. 

as an antiinfective agent, 896, 897. 
assays, relation of yeast used as source 
of vitamin B, 296. 
chemical nature, 710. 
deficiency— 

effect of arsenic, ferrous sulfhte, 
and copper sulfate, W.Va. 660. 
effect of modified Fowler’s solu¬ 
tion, W.Va. 660. 
effect on blood of rats, 196. 
in infants, effect, 598. 
in mice, 692. 
pathology, 598. 
studies, 198. 

effect on antirachitic potency of irradi¬ 
ated ergosterol, 660. 
effect on calcium-phosphorus metabo¬ 
lism In chickens, 660. 
function, 892. 

function and estimation in plant ma¬ 
terials, Ga. 196. 

in butter, effect of exposure to radio¬ 
active substances, Mo. 890. 
in butter, effect of heating processes, 
794. 

in butter, estimation, 607. 
in butterfat, effect of mineral oil, 592. 
in dates, Ariz, 891. 
in grapes^ 896. 
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Vitamin A—Continued, 
in herrings, 492. 
in irradiated butterfat, 491. 
in June eggs, Mo. S90. 
in kudzu hay, effect of curing method, 
867. 

in margarines, 691. 

in plant tissue, association with green¬ 
ness, 91. 

in retinal tissue of pigs, 691. 
in tomato, distribution, 491. 
loss in baking of thin butter cookies, 
297. 

molecular weight, 118. 
relation to nutritive value of cotton¬ 
seed meal. Pa. 265. 
requirements of chicks, N.H. 68. 
standard and unit, 690. 
synthesis in plants, 590. 
testing for, methods, 590. 
transformation from carotene, 607. 
utilization in presence of mineral oil. 
Pa. 297. 

values, quantitative measurement, 391. 
vitamin D-sparlng properties, Pa. 261. 
Vitamin, antlneuritic— 
assay, 898. 
from oryzanin, 691. 

Vitamin B— 

and G, differentiation, 92. 
complex, effect on appetite and utiliza¬ 
tion of food, 98. 

complex, factors composing, Ala. 893. 
complex, rOle of components in appe- 
—£Ue JstinixyAtion, 98. 
deficiency, Upemia as symptom, 492. 
deficiency studies, diet for, 197. , 
excretion by artificially fed infants, 
297. 

extraction from a fuller’s earth adsor¬ 
bate, Ala. 895. 
for pigs. Ark. 562. 

function and estimation in plant mate¬ 
rials, Ga. 196. 
in dates, Ariz. 391. 
in grapes, 896. 
in milk derivatives, 594. 
in milk, effect of rations, 865. 
in spinach, Bloomsdale, Mo. 891. 
quantitative distribution. Ill. 295. 
relation to carbohydrate metabolism, 
* Ala. 895. 

requirement and protein, interrelation. 
Mo. 390. 

requirements in lactation, 898. 
specific effect on lactation, 94. 

Vitamin Bi— 

concentrates from yeast, preparation 
and behavior, 707. 

In liver extracts, 197. 
quantitative determination, 410. 
standard and unit, 690. 

Vitamin Ba —w aUo Vitamin G. 
and pellagra, 595. 

deficlencey, nitrogen balance in, 594.^ 
In liver extracts, 197. 
quantitativB determlnatiott, 410. 


Vitamin Bs, Williams-Waterman, and nutri¬ 
tional vitamin of Randoln and Lecoq, 
Identity, 898. 

Vitamin 0— 

concentrates from lemon Juice, prepa¬ 
ration and storage, 708. 
function and estimation in plant mate¬ 
rials, Ga. 196. 
in apples, 628. 
in coffee, 794. 
in grapes, 896. 
in home-canned carrots, 795. 
in home-canned tomatoes, 795. 
in Idaho potatoes, Idaho 298. 

In milk in presence of metals, effect of 
pasteurization, 695. 
in spinach, Bloomsdale, Mo. 891. 
in vegetables, S.Dak. 198. 
standard and unit, 690. 
testing for, methods, 590. 

Vitamin concentrates, activity, 590. 

Vitamin D— 

as anttinfective agent, 897. 
chemical nature, 710. 
crystalline preparation, inactive con¬ 
taminant in, 709. 

deficiency, effect of vitamin A-rich ra¬ 
tions, Fa. 261. 

deficiency in whale liver fat, 492. 
deficiency, studies, 199, 898. 
distillation, 8. 

effect on caldum-phosphorus metabo¬ 
lism in chickens, 660. 
function and estimation In plant mate¬ 
rials, Ga. 196. 
in kippered herrizigs, 492. 
in margarines, 591. 

In milk, effect on calves, 867. 
in milk. Increasing by feeding irradi¬ 
ated material, 463, 498. 

In plants, effects of ultra-violet rays 
compart with irradiation of ani¬ 
mals, 595. 
in tomatoes, 491. 

In whole com, 796. 
overdosage, effects, 596. 
requirements of calves, Mich. 162. 
research, 7. 

standard axid unit, 690. 
studies with chickens, Sy. 165. 
subcutaneous administration, 705. 
synthesis In plants, 590. 
testing for, methods, 590. 
l^tamin Hi— 

characteristics, 709. 
crystallized, studies, 709. 

Vitamin Jh — 

characteristics, 709. 
notes, 709. 

Vitamin deficiency—see aUo Avitaminosis. 

potential, of adults, studies, 898. 
Vitamin B— 

destructive effect of fats on, 94. 
destructive effect of ferric chloride on, 
95. 

in poultry feeds, IlL 261. 

Vitamin F, see Vitamin Bi. 
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Yitamln G —see also Vitamin 
and B, differentiation. 02. 
deficiency, studies, 199. 
function and estimation in plant ma¬ 
terials, Ga. 196. 
in beef and real, 704. 

In foods, assay, 596. 

In grapes, 806. 

In milk, effect of rations, 865. 
quantitatlye distribution. Ill. 295. 
requirements in lactation, 398. 
stability, effect of pH, 893. 
two substances in, Ala. 894. 

Yitamtns— 

action of radioactive substances, Mo. 
390. 

chemistry of, recent advances, 7. 
fat-soluble, nutritional economy, effect 
of mineral oil, 592. 
fat-soluble, studies, 491. 
in fish meals, N.Y.Comell 6r>5. 
in oats, W.Va. 564. 
physiology, 198, 692. 
standards and units, 600. 
standards, international, 091. 
studies, 498; Mo. 890. 
synthesis, effect of light. 590. 
tests, caseinogen for, 591. 

Yolck Special Emulsion Number 2 for ecto¬ 
parasites of animals, 849. 

Volvtella dianthit notes, 152. 

Wages, changes in, Mich. 286. 

Wallace Memorial, 482. 

Walls— 

deposition of dust on, 674. 
heat transfer through, 673. 

Walnut— 

crown rot in California, 645. 
fly, control, 758. 
husk fly, control, 158. 
husk fly, diapause phenomenon In, 447. 
husk fly, spread, water courses as fac¬ 
tor, 760. 

Walnuts— 

black, culture and handling, U.S.B.A. 
882. 

black, top-working, Mo. 381. 
black, vegetative propagation, Mich. 
232. 

English, winter injury, Wash,Col. 741. 
Warble fly^ee also Bot flics and Bots. 

new species in Cypms, 557. 

Washing machines, tests, Ya. 598. 
Washington— 

College Siatlon, report, 798. 

George, and a^eolture. list of anno¬ 
tated references, 0.S.DJL 191. 
Waste products of agriculture, utilization 
as humus, treatise, 318. 

Wastes, dairy, treatment and disposal, 381. 
Water— 

added to milk, detection, 610. 
bacteriology, elements, treatise, 476. 
balance in tropical plants, 621. 
boron determination In, 


Water—Continued. 

bound and free, in insects, determina¬ 
tion, 447. 

buffalo, tapeworm parasites from 574. 
capillary rise through soils, 413. 
capillary rise under field conditions, 
118. 

consumption of dairy cattle, W.Ya. 568. 
dispersion of soil colloids In, 15. 
for livestock, heating during zero 
weather, 476. 
heating studies, Ya. 598. 
hot, for seed treatment, effect, 
N.T.State 151. 
in soil, dynamics, 419. 
in soils, movement, F.B. 210. 
«irrigation, see Irrigation, 
passing through creosoted wood stave 
pipe, elimination of taste in, 680. 
power, determining amount from small 
stream, Mich. 181. 

pumps, operating with electricity, Ind. 
182. 

rain, see Bain. 

relation to cotton plant in Manchuria, 
518. 

resources of middle Deschutes Biver 
Basin, Oregon, 180. 
soils, classification, Mich. 118. 
supply of— 

Great Basins, 875. 

HawaU, 876. 

Pacific slope basins in California, 
180. 

Snake Biver Basin, 180, 472. 

United States, 180. 

United States, 1928-29, 279. 
surfaces, evaporation from, U.S.D.A. 
777. 

underground, survey in Grand Prairie 
area. Ark. 579. 

utilization by cultivated plants in 
field, 121. 

Waterlily leaf rot, notes, 842, 

Watermelon wilt, immune variety, notes, 
W.Ya. 546. 

Watermelons— 

fertilizer experiments, S.C. 684. 
intra-State competition in Florida, 
Fla. 881. 

variety tests, Ga.Coa8tal Plain 633. 

Weather —see also Meteorological observa¬ 
tions and Meteorology, 
abnormalities, recent, in United 
States, 713. 

effect on crops, blbUograpby, U,S.DJL. 
311. 

forecasting, present position, 116. 
forest-fire, measurement and interpre¬ 
tation in Adirondacks, 713. 

Webworm, garden, life cycle and control, 
Ark. 549. 

Weeds— 

and plants, struggle for existence, ef¬ 
fect of crowding; 19. 
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Weeds—Continued. 

control, Ala. 374; Colo. 631; Idaho 
220; Tex, 27; Wash.Col. 780. 
control in California, 531. 
control, machinery for, 588. 
control with chlorates, 111. 221. 
in alfalfa fields, 431. 
of Tarious regions, comparison, 431. 
of Whatcom County, Washington, 
changes in, N.Y.Comell 622. 
Weight¬ 
less, determination of basal metabolism 
from, 890. 

reduction by simple fadiess diet, Ill. 
294. 

Welding practice, oxy-acetylene, treatise, 
281. 

Welds, tests, 780. 

West of Scotland Agricultural College, 
notes, 498. 

W'est Virginia— 

Station, notes, 600. 

Station, report, 699. 

University, notes, 600, 900. 

Whale liver fat, vitamin D deficiency in, 
492. 

Wheat— 

analyses and baking tests, N.Dak. 181. 
and flour studies, 408. 
and rye hybrids, studies, Ga. 729. 
as com substitute in dairy ration, Ohio 
463. 

as pasture supplement, Hd. 427. 
back crosses, characters in, 218. 

_ baking tests, 426. 

bran. BSmicelluloses of. 111. 
breeding, 826; Idaho 220; UL 221; 
Mo. 326; N.Y.Comell 626; Tex. 27; 
Va. 627; Wash.Col. 730. 
breeding in France, 426. 
bunt, see Wheat smut, stinking, 
cost of production by power methods, 
Wash.Col. 86. 

critical period studies, Colo. 612. 
crops in Alabama, production practices, 
Ala. 132. 

cross, inheritance of awns in, Utah 
126. 

cross, inheritance of rust resistance, 
440. 

culture, Ky. 183. 

cdlture experiments, Ga.Coa8tal Plain 
626; Idaho 220; Tex, 27. 
diseases and seed treatments, 838. 
diseases, field method of insuring posi¬ 
tive attack, 446. 
effect of phosphorus, 20. 
effect of preceding crop, N.Y.Corndl 
626. 

effect of preceding soybean crop, Del. 
526. 

English, baking quality, effect of fer¬ 
tilizers, 329. 

farming In north central Oklahoma, 
Okla. 478. 

143816—32-9 


Wheat—Continued. 

feeding value for pigs, Nebr. 861. 
fertilizer experiments, Ark. 625; DeL 
626; Tex. 27. 
field survey. 1931, Ohio 58. 
flour, see Flour, 
for fattening calves, Nebr. 368. 

Gasta, characteristics, Ga. 729. 
germ, mildly roasted, as table cereal, 
192. 

glumes, method of describing, 480. 
grain coat, permeability, 320. 
ground, v. cottonseed cake as supple¬ 
ments for kafir hay, Eans. 856. 
harvesting, grain losses In, HI. 278. 
hybrids, tests for immunity to leaf 
rust, Ga. 729. 
improvement, technic, 126. 
in rations for poultry, Mo. 368. 
Indexes of prices, quantities, and cash 
Incomes of Minnesota, Minn. 480. 
leaf rubt, notes, 147. 
loose smut, floral infection, effect of 
humidity, 239. 

low-priced, feeding value, Mont. 60. 
Marquis, variability in, 480. 
moisture in, rapid estimation, 530. 
of India, milling and baking tests, 136. 
on cowpea v. soybean stubble, W.Va. 
528. 

optimum soil reaction for, Del, 526. 
powdery mildew, dissemtnation in In¬ 
dia, 884. 

prices of South Dakota, 1890-1080, 
S.Dak. 189. 

proteins, local variations, OkIa.Pan 
handle 826. 

raising, change to cattle production. 

N.Dak. 661. 
research in India, 131. 

Bothamsted Broadbalk, quality study, 
829. 

rust—«^o Wheat stem rust and 
Bust. 

hiotypes as aid<; in detemdnlng variety 
and purity, 389. 

rusted, effect of early cutting, 148. 
ru<«ts, favoring conditions, 833. 
sawfly. European, para^te of, mor¬ 
phology and life history, 854. 
sclerotium disease. Idaho ^6. 
seed yield In, factors affecting, 180. 
seeding experiments, Ill. 221; Okla.Pan- 
handle 680. 
smut, stinking— 

control. 835; Idaho 235; U.S.D,A. 
240. 

notes, 14T. 

physiologic forms, resistance to, 
WabhUol. 746. 
spring— 

acre yields, Ind. 27. 

adaptability to Colby, Kansas, re¬ 
gion, U,S.D.A. 222, 
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Wheat—Continued, 
spring-—continued 

frost injury j’lU drought resist¬ 
ance, 825. 

plant Juices, change in osmotic 
pressure, 216. 

varieties for South Dakota, S.Dak. 
825. 

variety tests, Wash.Col. 730. 
yields under irrigated rotations, 
TJ.S.D.A. 731. 
starch gels, studies, 201. 
stem rust —see also Wheaz lusc and 
Rust. 

epidemics, relation to temperature, 
440. 

resistance, studies L'.SD.A. 642. 
straw, lignin In, relation to lodging, 
305. 

stunting by Tilletia spp., 240 
trends in purchasing power and cost 
of production, Mich. 286. 

V. com for lamb feeding, Ill 257. 

V. com for pigs, Ky. 164. 
value for steers, 111. 253. 
varieties— 

behavior records of. immunity 
against parasites. 339 
commercial, comparison, Mich. 431. 
hereditary physiological charac¬ 
ters, 18. 

Hessian fly-res^tant qualities', Mo. 
846. 

notes, Wash.Col. 32. 
of Saskatchewan, comparison, 136. 
on high plains of Oklahoma, Okla. 
186. 

variety tests, Alaska 626; Ark. 525; 
Ga.Coastal Plain 626; Idaho 220; 
in. 221; Mo. 326; N.Dak. 181; S.C. 
627; Tex 27; Va. 527. 
variety tests, border effect In, Idaho 
29. 

whole and cracked, cooking and using, 
HL 485. 

whole, home preparation and use in 
cooking, Okla.Fanhandle 88. 
winter— 

development, climatological study, 
207. 

seed bed preparation, Tex. 27. 
varieties, acre yields, Ind. 27. 
vafieties, resistance to Hessian 
fly, Kans. 556. 
variety tests, Wash.Col. 730. 
yields in various locations in Ore¬ 
gon, 825. 

yields on fallow and following 
various crops, U.S.DJL 221. 
yields, N.Dak. 131; Okla.Panhandle 29. 
yields, effect of phosphorus, Mont. 426, 
yields, effect of seed disinfectants, Ill. 
285. 

yields following soybeans at various 
intervals. W.Va. 528. 


WbeatgrasB, western, range, effects of 
systems of grazing, Colo. 26. 

Wheels, stresses in, 475. 

Whipworms in dogs, treatment, intra-cecal 
method of injection for, 669. 

White ants, see Termites, 

White flies— 

notes, Ind. 288. 
of India, synopsis, 351. 

White grub— 

in eastern Canada, 847. 
on pineapple, control, Guam 448. 

White House Conference on Child Health 
and Protection, committee report on milk, 
U.S.D.A. 89. 

White pine— 

plantings, Ga. 748. 
root growth, 743. 

seedlings, germination and develop¬ 
ment, effect of soil temperature, Vt. 
688 . 

snow mold, notes, 147. 
weevil in Michigan, Mich. 160. 
Winthemia rufopieta, notes, Ala. 847. 
Wlreworms— 

affecting truck crops, studies, Pa. 246. 
control, N.Y.Cornell 648. 
in irrigated land, Idaho 244. 

Wisconsin— 

Station, notes, 98, 897, 698. 

University, notes, 897, 698, 799. 

Women— 

metabolism during reproductive cycle, 
887. 

metabolism studies, 887. 
of south India, basal metabolism, 688. 
overweight, reduction by sane diet, Ill. 
294. 

variation in serum calcium, 294. 

Wood —see also Lumber and Timber, 
artificial drying, 235. 
exploded, for insulating and structural 
material, 674. 

mechanical properties and nomencla¬ 
ture, 145. 

of We^ African forest species, 145. 
painting, studies, 182. 
properties, determining, 674, 
structure and wood-liquid, relations, 
U.S.D.A. 41. 

tracheld, proportion of length in con¬ 
tact -with rays, 146. 
white cedar, characteristics and uses, 
U.S.D.A. 146. 

Wooden— 

beams, doweUed, bending tests, 876. 
rods under tensile stress, elastic de¬ 
formation, 673. 

struts, solid and built-up, compressive 
and bending tests, 876. 

Woodlots, farm, management for profit, 
U.S.DA.. 638. 

Wool— 

cost of production, Ohio 783. 
fineness, relation to age of animal, Tex 
61. 
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Wool—Continued. 

growth, studies, Waah.Col. 764. 
marketing, N.Dak. 785. 
marketing, cooperative, problems, 887, 
Merino and crossbred, world produc¬ 
tion and prices, N.T.Cornell 678. 
production of Angora rabbits, 166. 
samples, desiccating apparatus for, 868. 
Texas, grades and shrinkages, deter- t 
mination, Tex. 61. 

Worms— 

intestinal, of chickens. 472. 
nematode and trematode, diseases 
caused by, 467. 

Wyoming Station, notes, 398. 

Wyoming University, notes, 398. 
Xanthophyll, visible and ultra-violet ab¬ 
sorption spectra, 619. 

XempByllm cheopis, see Bat flea, oriental. 
X-ray treatment-— 

of corn, effects, Mo. 321. 
of cottonseed, effect, 422. 
of ovaries, effect on oestrous cyder 423. 
X-rays, abnormalities Induced by In mice, 
422. 

Yams— 

intercropping cotton with, 823. 
variety tests, Guam 426. 

Yams, testing, 97. 

Yautias— 

tests, P.E. 527. 


Yautias—Cuntinun: 

variety tests, P.E. 223. 

Yeast— 

ash, vitamin B in, III. 296. 
irradiated, feeding to cows, effect of 
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